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NPEAUCITIOBUE

CnpaBoyHoe mocobue BKIIIOYAET BCE OCHOBHBIE TEXHOJIOTMYECKHE
3Tanbl CTPOMTENbCTBa HeTAHBIX U ra3oBbIX CKBaKHMH, a Takke BO-
Npochl 3aKaHYUBAHUSL

C MomeHTa BbIXofa nocjeaHero u3nanus kHuru K.B. Horancena
«CnytHuk 6ypoBukas (M., 1990) npourno 16 Jer.

3a nocnesHee BpeMsi B pe3ysbTaTe BHeJPeHHs MNepeloBbIX Hayy-
HbIX HAei MOSBWUJINCH HOBble TEXHONOIMH, TeXHHYECKHE CPeACTBa,
MaTepHanbl M XHMHYECKME DeareHTbl, CYLIeCTBEHHO MOBbICHBLINE
CPOKM W KayeCcTBO CTPOMTEJbCTBA CKBaxkMH. Kpome Toro, 6bina M3ga-
Ha COOTBETCTBYIOLIas CIPaBOYHAs JIMTEPaTypa MO GypoBbIM YCTaHOB-
KaM, O6ypUJIbHBIM TPy6aM K 06CaqHBIM KONOHHaM, TAMIIOHAXKHBIM Ma-
TEpHaAaM U XUMHYECKHM PeareHTam.

Bce ato, Ha B3rnsg aBTopoB, norpe6oBasio 0606ILMTE MHOMOYHC-
JIeHHble MaTepHalbl AJS obJieryeHWs HWHIXKEHEPHbIX PacyeToB MpH
NPOEKTUPOBAHUM CTPOMTEJBCTBA CKBAXKMH, a TaKXKe pacyeToB OT-
AeJIbHBIX TEXHOJIOrMYECKHUX OrepaiHil.

ABTOpBl ¢ 06JaroJapHOCTbIO NPHUMYT 3aMeYaHUs M TOXKeJaHUs
UHXXeHEPHO-TEXHUYECKHX M HayYHBIX pPaGOTHHKOB COOTBETCTBYIOMIUX
CMeuHaNbHOCTell MO COBEPLIEHCTBOBAHMIO NOCHEAYIOUIMX H3JaHHit
CMIPaBOYHOr0 NoCcobHs.



SJIEMEHTDI 5
HEDTEFA30MPOMbICJZIOBOU
FEONTIONMMN N PU3IUKU NMJIACTA

1.1. COCTABJIEHHE I'EOJIOTHYECKOI'O PA3PE3A
CKBAXHHbBI

Pa3pesoM ckBaxXMHbI HasblBaercsl rpadvyeckoe M3obpaxeHue Mno-
Ka3areseil, ycTaHaBJIMBaeMblX Ha OCHOBZHWMW JaHHbIX GypeHUs CKBa-
XUHBI U ONpeJesIFIoMX XapakTep NPOXOAUMBIX NOPO/L.

CylecTByeT MHOrO METOJOB COCTaBJeHHWS pa3pe3a OypoBbIX
CKBa)KHH, HO OCHOBHBIM METO/IOM M3y4eHMs U KOPPEKTHUDOBKH pa3pe-
30B cleflyeT CYMTaThb M3yyeHHe 06Gpa3loB MOPOA, MOAHATBHIX B INpO-
uecce bypeHus.

Komnnexc HaGmoneHuit npu OypeHMM MUIS COCTaBJIEeHUSi HOBOTO
WM YTOYHEHHWs CYLIeCTBYIOLIEro pa3pe3a CBOAMTCH K CJEAYIOLIEMY:
nposeJieHHe HCCNefoBaHWM W HabmiogeHuil, HeOOXOAMMBIX A CO-
CTaBJleHHA JeTaNbHOro KOMIJIEKCHOTO pa3pe3a CKBaXMH, B TOM YucCle
KOMIJiekca reogusnyecknx pabor; nabopaTopHoe U NPOMBICJIOBOE
u3ydeHHe 0Opa3LOB-KepHOB, 06pa3lLioB, OTOOpaHHLIX GOKOBBIMU IPYH-
TOHOCaMM, LinaMma, GJIoUAa, Mjacra, BbIXOAsALEro ¢ 6YpoBBIM pac-
TBOPOM M3 CKBa)XXHUHBI, NIacTOBbIX (MOUAOB, OTOGPAHHBIX HUCMBITATE-
NAMH TINIACTOB; HccnelloBaHHe (DH3MKO-XMMHYECKHX CBOMCTB BOJBI,
HedTH U rasa v T.A.

CnnioutHoit oT60p KepHa 1ies1ecoo6pa3HO NMPOBOAUTL NPH GypeHun
OMOPHBIX, NapaMeTPUYECKHX U MepPBbIX MOUCKOBBIX CKBAXUH.

B HacTosilllee BpeMs MCHOJb3YIOT Clelylolide METOABl ISl CO-
CTaBJeHUs Mpe[CTaBNeHHs O pa3pe3e NOPOJ, MPOXOJMMBIX CKBaXKH-
HOI: M3yYeHHe BHEILHero BHJa 3epPHOBOrO MaTepHaja M LJaMa, aHa-
U3 cpabaThiBaéMOCTH AONOT U M3MEHEHUS] MeXaHWYeCKOH CKOpOCTH
OypeHHs1 W NMPOXOAKH Ha 10J0TO, reodusnyeckre MeTolbl (KaBepHO-
M npoduneMeTpUs, 3MeKTPOKapOTaX, ra3oBbi KkapoTax), (HU3HKO-
XMMHYECKHe MeTOAbl aHalu3a MOpoA, OTOGPaHHBIX NpH OypeHWM
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ckBaxuH. [lo KepHaM HeCKONbKHUX CKBa)KMH YAaeTCs YCTaHOBMTb
TeKTOHHYECKHe HApYLIEHUS.

AHanu3 BpeMeHH M xapakrepa cpabaThiBaeMocTH 6ypOBBIX J0JIOT,
a Taloke M3MEHEHMs MeXaHHYeckoil ckopocTH GypeHHs M NpOXOJKH
Ha 070TO (MeXaHWYeCKHii KapoTaxK) MpeoycMaTpUBaeT ydyeT TBEpPAO-
CTH NPOXOAMMBIX NMOPOA M U3MEHEeHHE B CBSA3U C ITUM TEXHOJIOrH4Ye-
CKHX MNapaMeTpPoB. 3a OLEHOYHLIH NapaMeTP NPUHUMAIOT KPeNnocThb
roprbix nopoA. Ilopoan! AensAT Ha Kpenkue, TBep/ble, CpefHME, Cla-
6bie ¥ MATKHE. .

Hanb6onee nomHo reonoruyeckuii paspes CKBaKMHBI M3yHaercs C
NOMOLIbI0 reodH3MYecKux MerogoB. OHM OCHOBaHbl Ha M3MEHEHHU
HEKOTOPbIX (U3NYECKMX MapaMeTPOB TFOPHBIX MOPOA, NPAMO WJIH
KOCBEHHO CBS3aHHBIX C WX JIATOJIOTHEii, KOJUIEKTOPCKMMM CBOICTBa-
MM ¥ BOIOHedTerasoHaChILIEHHOCTBIO.

1.2. ®U3UKO-MEXAHUYECKHUE CBOMCTBA
NOPOI-KOJIJIEKTOPOB

Hedrb M ras akkyMyJupyloTcs B TpelllMHaX, Mopax M MycTOTax
ropHeix nopod. Ilopnl naacToB Manbl, HO UX MHOTO, U OHH 3aHMMAIOT
obveM, uHoraa Aocruraoumii 50 % obuiero obvema nopoa. Hedprs u
ra3 o6bI4HO 3aKJ/IIOYEHR! B MECYaHWKaX, NecKaX, U3BECTHAKAX, KOHI-
JioMepaTax, SABJISIOIMXCA KOJJIEKTOPaMH U  XapaKTepU3YIOUIUXCs
NPOHULAEMOCTBIO, T.€. CMIOCOGHOCTBIO MPOMycKaTh Yepe3 cebs dmon-
Abl. Tnuubl Takoke 0671analoT BBICOKON MOPUCTOCTBIO, OHW HENOCTa-
TOYHO MPOHULAEMBL.

[lopucTocTy 3aBUCMT B OCHOBHOM OT pa3Mepa M (OpMbI 3epeH,
CTeneHH WX YTUIOTHEHHMsi U HEOAHOPOAHOCTH. B uaeanbHoM ciyuwae
(oTcopTHpoBaHHble OOHOPOAHblE MO pa3MepaM cdepUyecKue 3epHa)
NOPUCTOCTh He 3aBUCHUT OT Pa3MEPOB 3epPeH, a ONpejelisierca WX B3a-
UMHBIM PacnosiokeHueM U MOXKeT U3MEHSTbCA B npeaesnax 26—48 %.
[lopuctocTh ecTecTBeHHOI necyaHolt MOPOALI 3HAYMTENLHO MEHblle
MOPUCTOCTH (UKTHBHOrO IPYHTa, T.e. IPYHTA, COCTaBJIEHHOrO U3 la-
poOOpa3HBIX YaCTHLl OANHAKOBOrO pa3mepa.

ITopuctocTh (B %) HEKOTOPHIX NMOPOA MMEET CJeAYIolHe 3Hade-
HUSL:

[IMHuCTHE CAaHmb .................. 05-1,4
Tmaun 6-50
[eckn 6-52
TMecyanuku 35-29
HaBecTHAKH ¥ AONMOMUTH............ 0,5-33

C yBenndeHHeM IIyOMHLI BCJENCTBUE MOBLILIEHHA AaBAEHHUA MO-
PHCTOCTb FOPHBIX NMOpoA o6hIYHO cHUxkaercs. [lopucTocTh KoMLIEKTO-
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POB, Ha KOTOPble GypAT 3KCIIyaTallMOHHbIE CKBaXXUHbI, U3MEHAETCA
B cJeJyIOIUX Npedeax (B %):

Ieckn . 20-25
Iecuannku 10-30
Kap6oHaTHBIEe NOPOAM .........cvon 10-20

Kap6oHaTHble MOPOAbl XapaKTEPU3YIOTCS HaMMYHEM TPEIUH U
OLieHUBalOTCA K03 PULNEHTOM TPeLIMHOBATOCTH.

OnHa M3 XapaKTepUCTHK TFOPHBIX MOPOA — TpaHyJIOMETPUYECKHii
€OCTaB, OT KOTOPOro BO MHOTOM 3aBHCST JpyrHe ¢U3NYeCKHe CBOM-
cTBa. JTO KOJMMYECTBEHHOE COJepXKaHHe B MOpPOJe Pa3sHbIX MO pa3me-
Py 3epeH (B % nns kaxzaoi ¢pakuuu). [paHynomerpuyeckuit cocras
CLIEMEHTUPOBaHHLIX [TOPOJ ONpeAeNsieTCs Mocjae UX NpeiBapUTeNbHO-
ro paspyuenus* [paHysromMerpuyeckuii Cocras ropHbIX NMOpOA Xapak-
TepHU3yeT WX MPOHHUIAEMOCTb, NMOPUCTOCTb, YAENbHYIO MOBEPXHOCTb,
KalUJIIApHble CBOMCTBa, a Takxe KOJMYeCTBO OCTalolIeiicsi B IJacre
He¢TH B BHIE NJEHOK, MOKPBIBAIOLUIMX MOBEPXHOCTb 3€peH.

Ho npu u3yyeHMM rpaHyJIOMeTPHYECKOrO COCTaBa TOPHBIX MOPOX
BbLAENISIOT CAeAYIOlIHe pa3MepHble KaTeropuu (B MM):

TaTBKA, MIEOCHD...............coovereveerecreressressensrseseessesssens >10
Tpasuit 10~2
€coK:
rpy6ntit.... 2-1
KPYMHBIH 1-0,5
cpenunit 0,5-0,25
MeEJKHi 0,25-0,1
ANeBpOJIMT:
Meaxuit 0,1-0,05
KpYMHblit 0,05-0,01
I IHHHCTHIE YacTHIBI 0-0,1

HeoanopoaHocTe nopog No MeXaHWYeCKOMY COCTaBY XapaKTepH-
ayeTrcsl K03¢pHLMEHTOM HEORHOPOAHOCTH k, — OTHOLIEHWEM AHaMeT-
pa d yacTuu ¢pakuMK, KOTOpas COCTaBjsieT CO BceMH 6onee Meku-
Mu ¢pakuusmu 60 % no macce ot Bceil MacChl necka, K AHaMeTpy
yacTul ¢pakuUUM, cocTaBsomed co Bcemu Gonee MenxuMu ¢pak-
uusamu 10 % mo macce ot Bceit Macchl necka (dgo:dio). Aas <abeo-
JIIOTHO» OJHOPOJHOrO Necka, BCe 3ePHA KOTOPOro OAMHAKOBHI, KO-
ULMEHT HEOTHOPOAHOCTH ky = dgo/dyo = 1; ky ANA NOpoA HePTAHLIX
MecTopoxaeHuii xonebaercs B npeaenax 1,1-20.

CnocobHOCTb rOpHBIX MOPOA NMPOMYCKaTh Yepe3 cebs KMAKOCTH U
ra3 HasblBaeTcs MpoHULUaeMocTblo. [Ipu cyllecTBYIOIIMX nepenajgax
JaBJIeHUs1 OfHU MOPO/LI HENMPOHULAEMBI, IPYTHE TIPOHULIAEMBI.

IlopoBhle kaHa/nl GLIBAIOT CBEPXKAMUJIAPHRIMU H CyOKanmuwasp-
HbIMH. B CBepxkanMIIsApHBIX KaHanaX, AHaMeTp KOTOphix Goxaee
0,5 MM, XXHIKOCTH JBIKYTCH, MOAYMHSAACH 3aKOHaM THMApDaBIMKH. B
KalWJJIAPHLIX KaHaslax, AuameTp koropsix ot 0,5 a0 0,0002 MM, npu
ABHXEHUHU >KMAKOCTEH NPOSIBASIOTCA NMOBEPXHOCTHhIE CHJILL MOBEPX-



HOCTHOE HaTsiXeHWe, KaWUISAPHbie CUJIN TNPUINNAHUA, CLEMIEHUS U
T.K., KOTOpbie CO3Jal0T ROMOJHUTENbHbIE CUJIBI CONPOTUBIEHUA ABU-
AeHHMIO XXKHIKOCTH B Muiacte. B cybxanuanspHuX kaHanax (auamerp
MeHee 0,0002 MM) MOBEPXHOCTHBlE CMJIbI HAaCTOJNBKO BEJMKH, YTO
ABHXKEHMS! B HUX >KMAKOCTH MpakTHYecxy He npoucxoiut. Hedranbie
M Ta3oBbi€ TOPU3OHThI B 3HaYMTEJbHON CTENMEHH WMEIOT Kamuuisap-
Hble KaHa/bl, TIMHUCThiE — CyOKanuIspHble,

Mexny nopHCTOCTbIO M MPOHMLAEMOCTBIO FOPHBIX nopon npsAMoit
3aBUCHMOCTH HeT.

s oxHo# U Toit ke Nopoabl NpoHULAEMOCTb GyJeT U3MEHSThCA
B 3aBMCHMOCTH OT KOJIHYeCTBEHHOTO U KayeCTBEHHOTO cocTaBa a3,
TaK KaK N0 He# MOryT ABMrarbCfi BOJAa, Hed)Th, ra3 MIM HUX CMeCH.
IlostoMy ans oueHKM NpoOHMLAEMOCTH HedTecoaepKalMX IOPOA
MPUHATH MOHATUSA: abcomoTHas (¢pusuyeckas — NPU OTCYTCTBUH
(PH3MKO-XUMHYECKOTO B3aUMOAEHCTBUA (QuIOoMZa ¢ MOPOAOi), KOTO-
pasi MCNOJb3yercsl AU XapaKTepUCTHKM (DU3MYECKUX CBOMCTB rop-
HuIX nopoj, 3ddexTusHasn (dasoBas) u oTHOCUTENbHAs (OTHOLIEHME
abdexTHBHOM K (U3NYECKOI) MPOHUIIAEMOCTb.

Ilpn axcruryataumu HepTAHHIX M ra3oBHIX MECTOPOXAEHMIt B Io-
poae 06bIYHO MPUCYTCTBYIOT ABe Uau Tpu ¢a3bl oxHOBpemeHHO. C
yBeJIuYeHHeM COJepKaHHs BOAbl B IUIACTE NMPOHHIIAEMOCTh €ro s
HedTH CHMXAETCH, U TPH BONOHACHIILEHHOCTH, PaBHOH IPUMEPHO
80 %, aBuxenue HedTH mpekpalaercs.

[lon ynenbHo# NOBEPXHOCTBIO YaCTHI MOPOAbI MOHHUMAIOT CyM-
MapHy10 MNJIOLIab NOBEPXHOCTH YaCTULl B eAMHULEe 06beMa MOpPOJkI.
IIpu nioTHO#M yiilazke MeNKMX YaCTHML[ yAebHasi MOBEPXHOCTh 4ac-
THL MOPO/IbI JOCTHTaeT rPOMAfHLIX 3HaveHU. [lefictBHe Mosekynsip-
HBIX CHJI, aICOPOLIMOHHAs CNIOCOGHOCTb NMOPOA M HANU4Me CBA3aHHOM!
BOJ/ibl 3aBUCHT OT Y/JeJbHOI MOBEPXHOCTH CMaYMBaHMs TOPHLIX MOPO
KHAKOCTbIO NPU HAJIMYUU OrPOMHOrO KOJIMYECTBA KAaNMWUIAPHBIX M
CyOKaNTMILIAPHBIX MOP M KaHA/IOB B ILIACTe.

IIpeacTaBieHye O pasMepax IUIOIAZAM MOBEPXHOCTH KAaHANOB M
Nop MOXHO COCTAaBMTb M0 MJIOWIAAY NOBEPXHOCTH (PUKTUBHOIO IPYH-
Ta B enquHuue obvema. Ecim B 1 M npunsats n — YUCJIO MECYUHOK,
f — mnomaab noeepxXHOCTH OAHOM necYMHKH, V — 06BEM MECUMHKH,
d- nuamerp MECYMHKY U M — MOPUCTOCTD, TO:

1) mromaan NOBEpXHOCTH onHo# necumHxy f = nd?

2) ee obvem V = nd3/6;

3) umcno necuunok B 1 M nopoasl 7 = (1 — m)/V.

Torna cymmapHasi IUiolliagb NoBepXHocTei MecuuHok 8 1 M rop-
HOM NMopoAL!

- -m)xd’ _ 6(1-
S:nf=(lvm)1td2=6(l ":I)ix = (dm)



Ilpum=02ud = 0,1 MM cymmapuas nomans S = 48 000 m?/n>.

[Ipu auamerpe necka meHblie 0,1 MM § 6yaeT CTpeMUTENBHO BO3-
pacTarh, TOrZa KOJU4YeCTBO HedTH, TOJNIbKO CMayuBaloweil 3TH Mo-
BEPXHOCTH, COCTaBMT BeCcbMa CYLIECTBeHHbI o6beM. JTa HedTh
6e3 JOMOMHUTENBHBIX BO3AEHCTBMI Ha NIACT He M3BJeKaeTcs.
YnenbHast NoBEpPXHOCTb UMEIOLIMX NPOMLILIJIEHHOE 3HayeHHe HedrTe-
ra3ocofepXailux nopoa konebnercs B mpegenax or 40 000 ao
230 000 m*/m°.

IIJm JIPAKTHYECKHX uejei yaeibHash MOBEPXHOCTb MOPOAbI S
(8 M* /M%) HedTerasoconepxalux Nopoj MoxeT ObiTh oleHeHa mno
dopmyne

S, =7-10°mm/Vk,

rae m — ¢usnyeckas NPOHHLIAEMOCTb, 101U eauHUL; R — xoadduuu-
€HT NMPOHULAEMOCTH, MKM.

Mexanuyeckne U ¢usmMyeckue cBOHCTBa rOpHEIX NMOPOA PaccMOT-
peHbl B pa3jene 3.

Ynpyrue csoiicrsa (B COOTBETCTBUM C 3akOHOM [yka) niacTos-
KOJUIEKTOPOB OlleHUBaloTCA k03¢ duuneHToM obbemHoil ynpyroctu
(8 1/I1a) nopucroit cpeasi

B =A Vnop/VO AP, (11)

rae AVyop — H3MeHeHUe 06beMa NOp KepHa NpPY U3MEHEHUM JaBlleHMs
Ha Ap; V, — obbeM kepHa.

IJT0T KO3(PPHULUEHT XapaKTepU3yeT OTHOCUTEeJNbHOe (M0 OTHOIlIe-
HUIO KO BCeMy BblAGJEHHOMY 3JIeMeHTy ofbeMa IU1acTa) u3MeHeHue
obbeMa TOPOBOrO MNpPOCTPaHCTBa NIpM M3MEHEHMW [aBJieHHWs Ha
1 MIla. [Ina Heq.)reraaoconepx(amux naacros B M3MeHsieTcs B npe-
penax (0,3-2)107* 1/MIla, T.e. Ha kaxanie 0,1 MIla yMeHblleHUs
laslieHust oObeM Nop B nopoje u3MeHsieTcs B npefenax 1/330 000-
1/50 000 cBoero nepsoHaYanbHOrO 3Ha4YeHHUs.

Onna 13 BaxHeHIIMX Fe0NIOrHYECKUX XapaKTePUCTHK — IJIACTOBOE
(unu BHYTpUILIACTOBOE) JaBlieHue, CO3JaBaeMOe B MOpPaX MOPO/bI
naacta BoJoH, HePThIO MK ra3oM.

HmeloTcs 3anexu, rae nasnenve ¢GaIOMAOB npeBbilaeT o06biy-
Hoe (61M3Koe k rugpocraruyeckomy) B 1,3—1,6 pasa u gaxe aoctu-
raeT ropHoro jJaBjeHus. Takoe [JaBneHWe Ha3hIBAlOT aHOMAJILHO Bbl-
cokuM muaacroseiM fgaBneHueM (ABII). KonuyectBo HedTAHBIx M
rasoseix 3anexei ¢ ABII/] Ha raybunax mo 3500-4000 m cpasuu-
TeJbHO HEeBENWKO W He mpesbiaer 10—15 %. [Ipu nanbHeiuem yse-
nudeHUu raybuH coiepxaHue ¢aouaHbx ckonaeHuit ¢ ABIIJ] Bos-
pacTaer.
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OTHouleHHe NMACTOBOro AABJIEHUS p,; K AaBjeHHWIo cTonba npe-
CHOW BOAbI p, Ha JaHHOI r1yOMHE MPUHATO Ha3biBaTh KO3(QHIMeH-
TOM aHOMaJIbHOCTH

a= Pn.-:/P--

UsBecTHbl nnacTel ¢ k03(pPUUMEHTOM aHOMAILHOCTH, paBHbBIM
1,5-2,0 u Boimre. OyeHb YacTo npH OypeHHM CKBaXXMH BCTPEYAIOTCA
NaCThi ¢ MOHMXEHHbIMM JaBleHUsMU (aHOMaJbHO HM3KOE MJacTo-
Boe masjenne — AHILM).

Hpyras BaxHas XapaKTepHCTHMKAa — mJacToBasi TeMmmepaTypa. C
raybuHoii TeMmepaTypa pacTeT, M B CpeAHEM 3TO COCTaBJsieT MpH-
mepHo 1° Ha 33 M. Onnako ombIT GypeHHsi CKBaXXMH MOATBepJaeT
3HauMTesbHbIE OTKJIOHEHMs OT CPeIHMX 3HaveHuil. B npouecce ump-
Kynsuuu OypoBOro pacTBopa TeMMepaTypbl NO CTBOAY CKBaXHHbI
HEeCKOJIbKO BbipaBHHBalOTCS. TemmepaTypHbiii (akTop BechbMa BaxeH
npu Bhibope GypoBbIX M TaMNOHaXHbIX PacTBOPOB, NMPU MX XHUMHue-
ckoii o6paboTke. OH OKa3biBaeT BIMsHHe Ha MHOTHMe TEXHOJIOTMue-
CKHe mpoliecchl U 0GopyloBaHHe.

1.3. COCTAB IIVIACTOBbBIX ®JIOUI0B
H MUHEPAJIM3AILIUSA IOA3EMHBIX BO/]

[InacToBble BoAbI OKa3blBalOT Cepbe3HOE BJMSAHHME Ha KayecTBeH-
Hble M KOJIMUYECTBEHHble MoKa3aTeldH paboT npu yraybseHUM CTBoJa,
KperjieHWH M LIeMEHTUpPOBaHUM ckBaXXMH. [11acToBble Boabl — nocTo-
AHHble CNYTHUKM HedTerazoBbix MectopoxaeHuit. OHM urpaloT
6osburylo posb B noMckax, GpopMHUpoBaHKMM K pa3paboTke 3amexei.

Bona pasnnuaercs no HanMuMio pacTBOPeHHbIX B Heil npuMeceit W
coneit. Ilo TeMnepaType BOAbI AeNSITCA Ha XOJOAHbIE, TemJble, ropsi-
4Yhe M o4eHb ropsude. TemnepaTypa BoAbl CyleCTBEHHO BJMsieT Ha
KOJIMYECTBO COjlepXalluXcs B Hel cosieil U rasos.

[lo nosoxeHuio OTHOCHTENbHO HedTera3oHOCHbIX TOPHUIOHTOB
NJIAaCTOBYI0 BOJy OTHOCAT K KpaeBoH, NMOJOLIBEHHON Boje; oHa OblBa-
€T BepXHeil, HUXHeil, norpebeHHON (PeNMKTOBOI), HaxoASLIEH S He-
NOCPEACTBEHHO B HePTSAHOM MJacTe M OCTalOWeNcs HeMoABMKHON
npu ABHXeHUHM HedTH. CoJieBOi COCTaB BOA B HeTAHOM njacTe He-
OMHAKOB AJIsl BCeX 4YacTed CTPYKTYpb.

[Ipn m3yyenuu nnactoBoii BoAbl ANS XapaKTEPHCTHKH ee CBOMCTB
NPUHATO ONpelensATe OOIYI0 MHUHEpajH3allMio BOAbI M ee XecT-
KOCTb, COJ€pXKaHMUE CaBHbIX LIeCTH WOHOB, pH, nioTHocTs, 3anax,
BKYC, NMpO3pa4yHOCTb, NOBEPXHOCTHOE pPACUIMpPeHME, a TaKXe IpoBo-
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AMTb aHAIM3 PAaCTBOPEHHbIX [a30B — HaKTEPUONOrMYECKUM MAN MUK-
pobuonornieckuit.

Obulas MHHepain3aluns BOIbl BbIPAXAETCS CyMMO# collepKalluX-
cfl B HeH XMMHYeCKHX 3/IeMeHTOB, UX coelHeHMit U razos. OHa oile-
HMBaeTCs 1o CyxoMy (MM MJIOTHOMY) OCTaTKY, KOTOpbIi noay4aeTcs
nocse BbinapuBaHus Boant npH Temnepatype 105-110 °C. ITo 3Haue-
HHUIO CYXOro OCTaTKa BOJbl Pa3/leifiOTC Ha NpecHbie (comep:KaHue
coneit <1 r/n), cnaboconoHoBarele (1-5 r/a), cosoHoBatble (5—
10 r/n), conensre (10~50 r/x), pacconn (= 50 v/n).

[naBHble XUMHYeCKHe KOMMOHEHTH B NOJA3EMHBIX BOJax: XJop-

uo (CI7), cyasdat-uon (SO ), ruapokapboHaTHbIi M KapboHaT-

ot ol (HGO; u COj ), a Takke MOHbI WETOYHBIX M IIEI04HO-

3eMeJIbHbIX METaJIIoB M oKcHilos: Hatpus Na', kanmpumus Ca®*, Maruus
Mg?*, xenesa Fe u SiO, (B Ko/nouaHoM cocTosHuu). B Boze pac-
TBOPAIOTCA a30T, KUCAOPOA, YIJIEKUCHbIA ra3, cepoBoAopoa u T.4. B
HacTosilllee BpeMsi NpUHATas (GOpMa XMMHMYeCKOro aHajau3a BOAbl —
MoHHas. Tak Kak MoJleky/ibl CoJiel B pacTBOpe pacmajaloTcsl Ha Ka-
THOHBl U AHUOHbLI, T€é U APYTHe JOMKHBl HaXOAMTbCA B IKBMUBaNeHT-
HbIX KonudecTBax. [ns mepeBoja pe3y/bTaToB aHaiu3a Bolbl, Bbipa-
KeHHBIX B HOHHOH dopme, B IKBUBANEHTHyIO, ClelyeT KOINYeCTBO
KaXXIOro HailZleHHOTo 3jieMeHTa (B MT/7) pa3jeliuTh Ha ero 3KBUBa-
JIEHTHYIO Maccy. DKBUBAJIEHTbl MOHOB MOIYT ObITh BbipakeHbl TakkKe
B MpOLIEHTaX OT CyMMbl aHMOHOB M KaTUOHOB, KaXjasi CyMMa aHMO-
HOB M KaTHMOHOB NpuHKUMaeTcs 3a 50 unu 100 %.

B ocHoBy Kiaccudukaumm naactossix Boa (no Ilansmepy) mono-
XEeHO COOTHOUIEHHe B BOJAE KOJHUYECTB HOHOB WIEIOYHBIX METAINIOB
K* + Na’ (a), noHoB meno4HoseMenbhbix MeTamio Ca’" + Mg®* (b)
M aHHOHOB cubHbIX Kucaot Cl™ (d).

B 3aBucuMocTH OT npeobsagaHusi TeX MAM MHBIX MOHOB B Bojle
[lansMmep pa3gensieT Bce BoJbl Ha NATH KJaCCOB:

[lns1 XxapaKTepUCTMKH Ka4yecTBa BO/ALI MCMO/b3YIOTCA 1IECTh MoKa-
3aTeneil: MepBHYHAs COJIEHOCTb, MEPBHYHasA I11€1I0YHOCTb, BTOPHUYHaAs
CO/MIEHOCTb, BTOPHMYHAs IeJIOYHOCTb, TPETHUYHAs COJEHOCTb, TPETHY-
Has UIeJIoYHOCTb.

B cootBetcTBUM ¢ kJaccubuKkauMelt npupoaHbiX Boa no B.A. Cy-
JIMHY, npuMeHsieMol B HedTerasono6bBaiolleli NMPOMBILAEHHOCTH,
Hoc/ielHMe MOAPA3AeNATCA Ha 4YeTbipe reHeTHYeCKMX Tuma: | —
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cyibdaTHo-Hatpuesble, Il — ruapokapboHaTHo-HaTpueBble; III —
xjopMaruueBsle, IV — xnopkanblueBble.

[IpuHaanexHOCTb BOABI K ONpefleJIeHHOMY TreHeTHYecKoMY
TUNY YCTaHaBAMBAalOT MO OTHOUIEHHIO 3SKBMBAJNIEHTOB OTHAeJbHBIX
MOHOB.

CornacHo kaaccudukaumyd npupoiHsix Box no B.A. Cyauny, Ka-
KABIH TUI BOA NOAPa3[eNsneTcss Ha TPYNnsl: ruapokapboHaTHbIe,
cynbdaTHble, XJIOPHAHbBlE; TPYNMbl B CBOIO ouepejab NOApa3fensioTcs
Ha KJIACChl M ITOArPYIIIbL.

Bozabl oTHOCAT Kk onpefeneHHo! rpyTine W MOATpynfle Ha OCHOBa-
HHM OTHOLLEHHUs 3KBUBAJIEHTOB OT/AEJbHbIX MOHOB.



FrEO®OU3IUYECKUE METOADI
NCCNEAQOBAHUA CKBAXKUH

[eoduandeckne MeToabl MCCHe0BaHUS CKBaXUH NMPUMEHSIOT A
pelIeHHsT TeoJIORO-TEeXHUYECKUX 3alay, KOTopble CBA3aHbl € IOHCKa-
MM, pa3Be/Koil He(hTsiHbIX U Fa30BhiX MECTOPOXEHHIA.

UccneaoBanusi ckBaxxuH reoM3MYecKUMU MeTOAaMM OCYLLECTB-
JAI0TCA B CJAeAYIOIIMX HanpaBleHMsix. 1) M3yyeHUe TreoJormvyecKUx
Pa3pe30B CKBaXKMH, 2) WU3yyeHHe TEXHUYECKOro COCTOSIHMS CKBaXKHH;
3) koHTposb 3a paspaboTKoit MecTopoxaeHWI HedTH W rasa; 4) mpo-
BelleHHe 11ephOopallMOHHBIX, B3PbIBHBIX U NPOYMX paboT B CKBaXXMHaX.

TexHuveckoe cOCTOSHUE CKBaXXMH KOHTPOJMPYIOT C [OMOLbIO
KoMmnJjekca reodmaw&ocxnx METO/J0B, K KOTOprM OTHOCATCA:

MHKJIUHOMETPUSE — olipeesieHHe UCKPUBJIEHUsl CTBOJIa CKBaXKHH;

KaBepHOMCTDHMsI — YcTaloOBJieHWe AMaMeTpa CKBa)KMH, pazMepa Ka-
BepIl, PacHIMpEeHUN U CYKEHUH CTBOJA;

npocdunreMeTpusi €TBOMa — ycTaHoBJAeHWe TMNpoduis cedeHHs
CKBAKUHBL,
KOHTDPOJNb 1IEMCHTUDPOBAHUS CKBaXWH — onpejaesieHde BLICOTHI

[10beMa TaMmIIOHAXHOI'0O pacTBopa B 3aKOJOHHOM IIDOCTPAaHCTRBE,
MOJIHOTHI 3aN0JHEHHS NOCAeAHEero LEMEeHTHbIM KaMHeM U BbIsiBJeHHe
HaJMuMs (MM OTCYTCTBMA) KOHTAaKTa LEMEHTHOro KaMHs ¢ obcaanoit
KOJGHHOM M cTeHKaMM CKBaXXHHbI, HaJAM4YHEe ¥ HallpaBJeHHOCTb BO3-
MOXHbIX KaHaloB B 3aKOJOHHOM 3alleMEHTHPOBaHHOM [IPOCTPAHCTBe
CKBAKUHBI, yKasaHHble r10KasaTeJM UEMEHTHUPOBaHHS OMpeAensioTcs
TCPMOMCTPHER, aKyCTUYECKUM M PA/IMOAKTUBHBIMH MeTOJaMH;

npoduneMeTpus 06CaAHBLIX KOJOHH (mocje HMX HCTHPaHUS [0
BHYTPCHHEMY AMaMeTPy);

onpefeNeHUe MeCTONOJOXKeHUsT INIEMEHTOB TEXHOJIOTHYecKoit oc-
HACTKM Ha 00CcafiHoil KOJIOHHe M MeCT ee HapylleHWii; MeCT MPUTOKOB
M noraolleHuit XKUAKOCTH B CKBaXKHHaX; MeCT 3aKOJIOHHOM UMpKyAas-
UMK XKUAKOCTH; Pe3yNbTaTOB MMPOpa3pbiBa 1J1aCTOB; yPOBHA XHAKO-
CTH B CKBaXHHaXx,

BbIsiBJieHHE MECTOMNOJ0XKeHU MYDTOBbIX COeAMHEHHI U TOJILMHbI
0bcajiibIX KOJIOHH, a TakXke 30H nepdopaluu;
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ycTaHOBMeHMe TJIy6MH BOAOMOrJOILAIONIMX FOPHU3OHTOB M KOH-
TpoJb 3¢(HEKTUBHOCTH HEKOTOPbIX MeToA0B MHTeHcHHKauuu a0bbi-
yu HeTH M ra3a U Ap.

DeKTpUYeCKMH KapoTaX — 3To MpoBeieHHe H3MePeHHH cobeT-
BeHHbIX (ecTecTBeHHbIX) noTeHuuanoB ([1C) M kaxyuierocs yaenb-
Horo conpotusjiedds (KC) ropHblx nopoa Ans HU3yuyeHHs reojoruye-
CKOTrO pa3pe3a cKBaXXHH. Pe3ynbTaThl U3MepeHUii PErMCTPUPYIOTCS B
sune kpusbix I1C u KC.

Y aenbHoe 2JeKTPUYECKOE COMPOTHUBJIEHHE TOPOA — 3TO 3JAEKTPH-
Yeckoe COmpoTuBieHHe oObeMa mopojsl, uMewowero Gopmy Kyba ¢
paamepaMn 1x1x1 M. Ecam anexTpudeckoe conporusieHue R mpo-
BOAHWKA BbIPa3UTb B OMaX, UIMHY [ B MeTpax W mJolllaip nonepeuy-
HOTO ceueHHMs] S B KBaJPaTHbIX METPaXx, TO yAeJbHoe CONPOTUBIEHHE

p = RS/L

Cnoco6HOcTb (G) NMOpoA MPOBOAMTb 3INEKTPUYECKMI TOK MOXHO
npejcTaBUTh 3aBUCHMOCThI0 ¢ = 1/p Om/M. YaenbHoe ajneKTpuue-
CKOe COTMPOTHBJIEHHE NOPOJA HU3MEHSETC B LIMPOKHX npejaenax — oOT
RoJieil 10 COTeH ThICAY OM-MeTPOB. Y/leibHOE CONPOTUBJIECHHE CKeJle-
Ta 1I0POJT OYeHb BBICOKO (B CYXOM BH/€ OHH NPaKTHYECKH He ITPOBO-
AT 3nekTpuueckud Tok). Tok B nopoaax npoBoAsT B OCHOBHOM
XKUAKOCTH C PACTBODEHHbBIMHM B HHUX COJSIMH, T.e. T1JacTOBble BOAbI
uian duiabTpat 6ypoBoro pactsopa. IlpoHukHoBeHne ¢uabrpaTa 6y-
POBOTO pacTBOpa CroCoOCTBYET CHUXKEHHWIO MM TMOBBILIEHUIO Yesb-
HOTO 3JIEKTPUYECKOTO CONpOTHBIeHMs. B nepBom ciydae conpoTus-
JeHue (UAbTpaTa MeHbILE, YeM CONPOTHUBJIEHHE MJAACTOBOH BOAbI, B
BTOPOM c/lydae OHo, HaobopoT, 6osblile,

YnenbHoe 3JIeKTPHYECKOE COMPOTHBJEHHE MACTOBBIX BOA ofpe-
nensieTcsl KOHLIEHTpPalMeld cosieil B pacTBope, HX XUMHUYECKUM COCTa-
BOM M TeMmnepaTypoil. OHo TeM HHMXe, YeM Bbillle KOHILEHTPaUHUSA CO-
Jieit B MJ1aCTOBOM BORe.

C nosbllleHHEM TeMIlepaTypbl YBeJIMYWBaeTCsl MOABMXHOCTb HO-
HOB, 4YTO 06yC/I0BJIMBaeT NMOHNUKEHHE Y/1eJbHOTO JEKTPUYECKOIO CO-
NPOTHUBJIEHUS] MMHEPAIM30BaHHbIX I1J1aCTOBbIX BOJL.

YnensHoe 3MeKTPUYECKOEe COMPOTHBJAEHHE He(Tera3oHOCHBIX INo-
POl omnpenaensieTcsi cofepxkaHueM (B %) B nopax HedTH, rasa uam
BO/Jbl, 2 TaKXe MHHepaiu3alueil NIacTOBBIX BOJA, MOPUCTOCTBIO MoO-
poabl, CTPYKTYpo# noposoro npoctpaHctBa ¥ T.4. [lopoasl, Hacel-
lleHHble HedThlI0 MM ra3oM, MMelOT NOBbILIEHHOE Y/e/lbHOE 3JieK-
TPUYeCKoe CONpPOTHBIIEHHE.

MeToR kakyllerocsi CONMPOTUBAEHHA MPU HUCCAENOBAHUNA CKBAXKHH
NpeAycMaTpUBaeT HMCMNOJb30BaHHE Pa3/u4Ms YAeAbHbIX ATeKTpHYe-
CKHMX COMPOTHBJIEHUH TOPHBIX TMOPOX, KOTOPOE U3MEHSETCS B O4YeHb
IIHPOKHUX Mpejenax.
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Kaxyuuecs asekTpuieckue CONPOTUBJIEHHSI FOPHBIX NOPOA H3Me-
PAIOT C NMOMOIbIO 30HAOBBIX YCTPOMCTB (30HIOB), y KOTOPBIX 00bI4HO
TPH 3/IEKTPO/la HaXOAATCA B CKBaXKHHe

Jlnsi ycTaHOB/eHMS YNIENbHOTC 3JE€KTPUYeCKOTo COTIPOTUBJIEHUS
NJIaCTOB MCIIOJb3YI0T 6oKoBoe anekTpuueckoe 30HAHMpoBahve (B33)
MM, YTO TO Xe caMoe, 6H0KOBoe kapoTakHoe 3oHAMpoBaHHe (BK3)
CyTb ero coctouT B uaMepediun KC ¢ nomolnblo Heckoabkux (5-6)
rpanueHT-30HA0B (MJIM TOTEHLMAN-30HA0B) IJTOT MeTOof, O06bIYHO
MpYMeHsieMbIit B MPOAYKTHBHON YacTH pa3pe3a, MO3BOJisiET YTOUHHUTh
JUTONOTHYECKYI0 XapaKTePUCTHKY IJ1acTa, ef0 NMOPUCTOCTb, MPOHH-
LaeMOCTb U Tra3oBo/loHehTEHACKILIEHHOCTD

Paduoaxmuenwii kapomaxc. B ocHoBe paaMoaKTHBHBIX MeTO10B
MCCIeI0BaHUSl CKBAKMH JIEXHUT HM3MepeHHe B CKBaXXMHAX eCTeCTBeH-
HOFO MAM MCKYCCTBEHHOIO BbI3BAHHOIG PajMO0aKTMBHOIO H3NydeHud
TOpPHBIX TIOPOA

PaanoakTuBHble MeTOAbl B 3aBUCMMOCTH 0T BH/a M3y4aeMOTO M3-
JydeHUs1 U criocoba ero co3faHus AeNsTcs ClelylownM obpa3oM

1 TaMma-meTon HCNOJIB3YIOT ANA BbilefleHUs B pa3pe3e CKBaXUH
FOpHLIX Nopoj, 06oraleHHbIX TIMHUCTBIM MaTepHaIoM

2 Meton paccessHHOrO raMMa-u3jyd4eHusi, MW TaMMa-raMma-
MeTO MPHMEHSIIOT NPW pacdjlieHeHHH pa3pe3da CKBaXKMH MO IJIOTHO-
CTU NMOPOJ, oleHKe K03(hdHULUMEHTa UX NOPUCTOCTH U AP

3 HeitTponnsi#t raMMa-MeToa ZaeT BO3MOXHOCTb M3y4YaTb WHTEH-
CHBHOCTb BTODMYHOIO raMMa-U3Jiy4eHUs, CO3/aBaeMoro Ipy obiyue-
HHM TOPHBIX NOpPOJ HeWTPOoHHBIM Bbicokme aHoManuu HabaoaawTCA
MpPOTHB Ta30HOCHBIX KOJJIEKTOPOB B CBS3M ¢ HU3KUM OOBEMHBIM CO-
JdepxaHHem Bonopola B rade bByposoit pacTtBop, npoHukaomuit B
ra3cHOCHbIM KOJNeKTOp, yMeHbllaeT 3ToT 3ddext HeilTpouHsiit
raMMa MeTojl NMPUMEHSIOT AJIA OMNpe/leJieHUs1 BOAOHePTAHOro KOHTaK-
Ta B pa3pe3ax CKBaXHH

4 HeiiTponHble MeToAbl TaKXKe MO3BOJSAIOT DacuYfieHATb pa3pes
TOPHBIX TNOPOJ N0 COREePXKAHUIO XJopa W BOAOGPOAA, BBLIEJATH
KOJJIEKTOpbl, OUEHWBaTh HX TMOPUCTOCTb, He(TErazoBoAOHOCHOCTD
UTA

5 Mertoa paaHoakTMBHBIX M30TOMOB OCHOBAaH Ha M3MeHEHUM MH-
TEHCHUBHOCTH TaMMa-M3jly4eHHsi, CO3/1aHHOrO B CKBaXKMHe mnocjie o06-
paboTkM ee XUAKOCTbIO, aKTUBUPOBAHHOM paAMOAaKTHBHBIM H30TO-
noM Bolbop H3oTONOB onpexpensieTcss UEAAMH H NPOAOIKHUTENbHO-
CTbIO MCCJIe/10BaH it

B mpakTHMKe ¢ MOMOUIBIO PajMOAKTHUBHBIX M30TONOB MPOBOAMUIM
paboThbl 10 H3YYEHHUIO TEeXHUYECKOro COCTOSIHMS CKBAXHH ollpelee-
HHe BBICOTH TMOJbeMa TaMITOHAXKHOTO pacTBOpa 3a KOJOHKOM, ycTa-
HoBJIeHHe MeCT MoBpexaeHMsi o6caHbix M GYpUAbHBIX KOJOHH, BbI-
ABJieHMe MecT 3aTpyOHOM LUMPKYJSUMK XUAKOCTH, KOHTPOJb Hanpas-
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neHHocTH ¥ 3 GeKTUBHOCTH TMAPOpPa3pPbIBa MaCTOB, YTOUHEHUE MH-
TepBaja nepgopauMyu U ap

Axycmunecxui Memod. B ocHoBe ¥CnoJb30BaHUS aKyCTHYECKOTO
MeToda HcC/eloBaHUs CKBaXHH JIeXXMT 3aBUCHMMOCTb CKOPDOCTH pac-
NIPOCTPaHEHHUsl M 3aTyXaHHWsl YNIPYTHX BOJIH B Pa3JiMYHbIX TOPHBIX MO-
poAax oT CLIEMEHTHMPOBAHHOCTH, MOPHUCTOCTH, XapaKTepa HacCbIlleHUs
MOp FOPHbIX MOPOA, UX TeMTlepaTypbl U JaBJeHHUs

CxopocTtb pacnpocTpaHenuss (B M/c) yNpyrux BoJH B TOpoaax
XapaKTepU3yeTcs CAeAYIOUMMMHU 3Ha4eHUsAMHU

Tuncel aHrMApHTH, KpHcTaNHYeckHe opoasl 4500 6500

Kamennas coxp 4500 5500
YraepoxopogHbie rasm 430-450
Hedts 1400

Boxa 6yposoit pacTsop 1500-1700

TnunucTble, necyaHnie u kapboHaTHble MOPO/bI XapaKTePU3YIOTCSA
NMPOMeXYTOUYHBIMH CKODOCTAMM paclPOCTpPaHEeHWs] YMpPYrHMX BOJIH
[TopucTocTh NMopoa cnocob6CcTBYeT CHUXKEHUIO, 3 MX ClleMEeHTHPOBaH-
HOCTb — BO3PaCTaHMIO CKOPOCTH pacnpoCTpaHeHUs YIPYTHX BOJH

AKyCTHYEeCKMe MeToAbl NPHUMEHSIOT ISl JIMTOJOTMYEeCKOre pac-
YieHeHHUsl pa3pe3a MOPOA, NPOXOAMMBIX CKBaXKMHOM, OLUEHKW HX no-
PUCTOCTH M pelleHHUs] psila TeXHHMYeCKMX BOMpocoB (OmnpejesieHde
BBICOTHI TMOABEMAa TaMMOHAKHOTO pacTBopa 3a 06caHOM KOJNOHHOH,
COCTOSIHUSI KOHTaKTa LIeMEHTHOIO KaMHSl ¢ KOJIOHHOH W TOpojoH,
MeCTOHaxox/eHHus HaliMaka KOJIOHHBI U AP )

TI'azoewiii xapomaxc. CyumHOCTb MeTOAa COCTOMT B M3BJEYeHHH
raa M3 BBIXOISLIEr0 M3 CKBaXXHHbl 6YpOBOro pacTBopa, yCTaHoOBJie-
HHU KOJIMYECTBA M MPHUPOABL a3a M ofpefeleHUH TAyOHHBI, ¢ KOTO-
poit oH noctynaet T'a3 u3 6ypoBoro pactBopa (nerazauus) uiBjeka-
I0T C NMOMOLIBIO ZIEra3aTopoB, B KOTOpble 6YpoBOH pacTBop Nomagaer
B IUCAEPrUPyeMOM COCTOSIHMH

Tepmomempua cxeéaxcun. ITo H3y4YeHHE U3MEHEHUs TeIJIOBOrO
nojsa 3eM/H B UHTepBajaX CTBOJIa CKBa)XXMHbI U PerucTpaLUa TeMIle-
paTypHbIX KojebaHMii, 3HaueHHWe KOTODBIX 3aBUCUT OT HaHMYusl B
ckBaXXMHe OypoBoro pacTBopa, Tel/iOBbile/leHUs MPU TBepAeHUM
TaMITOHaXHOTO PacTBOpa, 3akayku 6ydepHbIX KUAKOCTeH, HanMUuUA
MM OTCYTCTBMsi obcaaHoil unan GypunbHoH konoHHBI M TA TeMne-
paTypy M3MepsilOT JJeKTPHYeCKUMH TepMOMeTpPaMH B JMana3soHe ee
UaMeHenus 0T 0 po 250 °C

M3yyeHHe ecTecTBEHHOrO TeMJOBOLC MOJAS1 3eMIM TNO3BOJSET,
KpOMe YCTaHOBJIEHUSI Te0TePMHUYeCKOro T'DajiMeHTa, BblAEJUTh B pas-
pe3e TMOPOAbI, CO3jalolllMe MeCTHble H3MeHEeHHUs TeIJIOBOro [0
3eMiin, a Takxke ONpeleNMTb BHICOTY MMO/AbeMa TaMIGHAXKHOIO pac-
TBOpa B 3aKOJOHHOM MPOCTPAaHCTBe CKBaXXWH, 30Hbl MOTJIOLIEHMs
XHMIKOCTH, YT€YKH M NPUTOKH GJIIOHA0B U AP
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Mexanusecxuii xapomaxc. OpnuMm u3 Haubosiee OINEPATUBHBIX
HCTOYHUKOB NoAYyYeHUs HH(POPMALIMM O BeCbMa BaXXKHbIX IS TEXHO-
JoTHU OypeHUs CKBaXWH CBOICTBaX MOpoj fABAAETCS MeXaHUueckKas
ckopocts 6ypenusi. Ilpu aToM Hanuuue natumkos, obecrne4vrBaiOIIMX
KOHTPOJIb PEXUMHO-TEXHOJIOrHYeCKUX NapaMerpoB 6ypeHus (Harpys-
Ka Ha gonoto G, YacToTa BpalleHHsl JIoJioTa n), a TakKe MHpopMma-
UMs 0 MIOTHOCTH 6YypOBOro pacTBOpa pgp, M Nojave HacocoB Q co3-
RaoT NpeANnoCbUIKM IS OMlePaTUBHOTO OnpejejieHusl MOPoBoro (MAH
MJIaCTOBOrO) /laBJieHHUsi, TIOPUCTOCTH M AaBJieHUs THAPOpPa3blBa MOPOL
Ha 6ase psga IMIIUPHUYECKHUX U MoayaMnupHuyeckux Gopmy.

HexoTopble napaMeTpsl NNacToB OnpefiefisioT N0 pe3yJbTaTaM Ka-
poraxa. /[Ina 6ypoBoit npakTHKM HauGOJBUWINIA MHTepec NpeACTaBJs-
10T caeaylollive napaMeTphbl MNJacTOB: IJacToBoe (MJIM NIOpPOBOe) /laB-
JleHMe, DaBlleHHe THMAPOPa3PbiBa MOPOJ, MOPHCTOCTb, reocTaTHdeckoe
AaB/ieHMe, TaK KaK OHM NO3BOJISIOT ONpeleduTh TakMe BaXKHble TeX-
HOJIOTHYEeCKHe TapaMeTpbl, KaK MJOTHOCTh GypoBore pacTBopa, 10-
MYCTHMble CKODOCTH ABMXKeHWS KOJOHH B OTKPBITOM CTBOJie, THMO-
pa3Mepbl KOJIOHH M KOHCTPYKLMIO CKBaXXHH W T.IL

Huxautiomempusa. OTK/IOHeHHe CKBaXHHbl OT BePTHUKAJIbHO Ha-
npaBJieHHON ocyM Ha3dblBaeTcs McKpUBJeHueM. [laHHble 06 McKpuUBIe-
HUU CKBaXXMHBI COBEpIIEHHO HeoOXOAMMBI Ansl onpedejeHUs raybu-
Hbl 3ab0s, s yTpaBjieHWS WCKPHBJeHHWeM CTBOJA CKBaXXMHBLI B le-
JiSIX [JOBeNeHUs CTBOJA CKBaXKUHbl [0 33aJaHHOTO MECTOIIOJIOXKEeHUS,
BbISIBJIEHMSI MeCT DE3KOr0 MCKPHMBJIEHHS C lLeJiblo NpeaynpexaeHus
OCNOXHeHUi 1pu GypeHHH, cnycke KOJOHH W TpOBelleHMH reodmsn-
yeckux pabor.

UckpuBieHune CKBaXXMHBI XapaKTepU3yeTCsl YIIOM MCKPUBJIEHUs U
MarHUTHbIM a3UMYTOM UCKDUBJIEHUs. YTroJi HaKJoHa CTBOJia CKBaXKH-
HBl OMnpejeisieTcss MeXAy BePTHKAJIbHOW OCbI0 CKBaXXMHBI M (aKTH-
4eCKMM HarpaBJeHMeM CTBOJia CKBaXXMHbl B BePTHUKAJBbHON MJIOCKO-
cTH. MarHuTHbI# a3WMYT HCKpUBJeHHS  OfpeAessieTcss MeXIy
HalpaB/JieHHeM Ha MarHMTHBIH ceBep M TOPU3OHTANbHOI MpoeKyHei
OCH CKBa)XMHbI, HANpaBJeHHOH B CTOPOHY YyBeJWYeHUS TayOGHHbI
CKBa)kKMHBI.

Kasepnomempusn. DakrHyeckuit AuaMeTD CKBaXKMHbBI Heobxolu-
MO 3HaTh AJS: NpPaBUJIBHOrO MoAcuyeTa obbema CKBaXkKMHBI, oObeMa
6ypoBoro pacrtBopa, o6beMa M BbICOTbl MoAbeMa TaMMOHaXHOro pac-
TBOpa; Bbi6Opa MeCTa yCTaHOBKM My(Tbl CTYMeHYaTOro UEeMEHTHPO-
BaHHUs, LEeHTpaTopoB, ckpebkos, Galimaka obcafHoH KONOHHBI; yTou-
HeHHsl TeoJIorM4ecKOro pa3pesa MOPo/, BCKPBITBIX CKBAXKHUHON U Jp.

[ns onpeneneHuss akTH4YecKoro auMaMeTpa CTBoJa CKBaXXMHbI
NPUMEHSIOT KaBEePHOMeDb!, NpH TOMOUIM KOTOPBIX 3allMCLIBAIOT
KpHBYI0O (B COOTBeTCTBYWOLIeM MacwTae), Ha3blBaeMyl0 KaBepHO-
rpaMMoit.
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Hpopunemempua. Ecau paccMoTpeTh TIPOJACTbHBINA pa3pe3 cKba-
KHHB]I B Pa3JMYHBIX MJIOCKOCTHAX, TO MOXHO YBHAETb, YTO CKBaXXHHa
He BCerAa MNpejcTaBiseT co6OH rOpHYI BbIpaboTKy, 6AM3KYI0 K LH-
auHapudeckoi. YacTo pasmepbl mMonmepeyHoro cedeHWsi B JBYX Mep-
NeHAMKYJIAPHbIX HalpaBjeHUsIX 3HauWTelbHO pasHaTca. [uamerp
CTBOJIa CKBa)XHHbBI B [IBYX B3aMMHO MepTEHAUKYASIPHbIX HalpaBjieHH-
AX onpeflensieTcs npoduaeMepaMmu.

AunameTp ckBaXXMHBl pacCUMTHIBAIOT M0 3HaueHMSM paCKpbITHs
ABYX IMap He3aBUCHMO [epeMellalolIMXCA phiYaroB, CKOJb3ALMX [0
cTeHkaM ckBaxkuHbl. IlponoplivoHaibHO 3HAaYEHHIO PACKPBITHS Kax-
JOH napbl pbluaroB MpodHieMepa U3MEHSETCsi perucTpupyeMas pas-
HOCTb NOTEHHAJIoB.

M3BecTHBl KOHCTPYKUMM TPEXIJIOCKOCTHOTO KaBepHOMepNpody-
JleMepa, KOTODbIi aeT BO3MOXHOCTb MOJy4aTh C MTOMOLUBIO TpeX Map
M3MepUTENbHbIX PHIYAroB TPU KpHBble NMpodHAA CKBaXUHBI U KaBep-
HOrpaMMy.

2.1. OIEHKA KAYECTBA HEMEHTHUPOBAHHUSA CKBAXKHUH

Jlo HacTosiuiero BpeMeHM eIMHCTBeHHOE MPSMOe /0Ka3aTelbCTBO
Ka4yeCTBEHHOro KpenJeHHs He(DTAHBIX M Ta30BbIX CKBaXWUH — OTCYT-
CTBME MEXIIacTOBbIX MepPeTOKOB 3a 00CaJHO KOJOHHOMN, BoaOHed-
Tera3onposBJleHUH Yepe3 3aTpybHOEe NPOCTPAHCTBO, a TakXe Tedeil B
06caaHbIX koJoHHax. CHHXeHHe KayecTBa KpelJieHHsi CKBaXuH
06bIYHO BblpaxkaeTcs B NOsiBIeHUH Boabl B 106biBaeMolt HedhTH MK B
HapylweHU repMeTH4YHOCTH ofcanHoil KonoHHbl. OHaKo KoAuyecT-
BEHHO OUEHUTb CTelleHb repMeTHYHOCTH 06caaHOM KONOHHBI, PaBHO
KaK M CTeleHb ee HapyLIEHUsA, MOKa He NpPeACTaBJAseTCA BO3MOXKHbBIM,

KayecTBo nemMeHTHpOBaHUS CKBaXXMH OLIEHMBaeTCst NP TOMOLIH
TePMOMETPUM Y METO/0B PaMOAKTUBHOIO M aKyCTUYECKOTO KOHTpO-
asi ueMeHTHpoBaiusa (AKL)) ckBaxun. Bce atn Metoasl nossossior
JIMLIb KauyeCTBEHHO OLEHHWTb HEKOTODble KOCBEHHbie MapaMeTpsl pa-
30011eHHs MAacToB 3a 06CaZlHOW KOJNOHHOH M TepMeTUYHOCTb 3a-
TpybHOro NpocTpaHcTBa.

MeToa TepMOMETpHM OCHOBAaH Ha H3MePEHMH TeMIlepaTypbl B
CTBOJle CKBa)KMHbl Ha Y4YacTKaX, TAe TBepleeT LIEMeHTHbI1 pacTBOp,
BbIjlesisAsl TENAo M HarpeBass OypoBOW pacTBop BHYTPH obcaiHoM Ko-
JIOHHBI,

MakcHManbHas TeMnepaTypa TenJoBblleJieHUS! NTPH 3aTBepAeHHUH
UEeMEHTHOro pacTBOPa M3 NMoPTJaHAUeMeHTa oTMedaeTcs yepe3 6—9 y
nocje 3aTBOpeHUs LeMeHTa. B 3ToT ke mMepuoa nmpoucXoauTt cxsaTbl-
BaHHe lleMeHTHoro pacTBopa. [loBbllleHMe TeMMepaTypbi M AaBJ€HHUS
OKpyXalollleff cpeabl NPMBOAHUT K YCKOPEHHIO MPOLECCOB THAPOJIH3A
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M TMApaTalMM UeMeHTa, U MOMEHT MaKCHMAaJIbHOTO TeNJIOBLIeJIeHHs
HacTymaeT paHbllie: npu Temmnepatype 75 °C uepe3 2-3 4, npu Tem-
nepatype 120-150 °C uepes 0,5—-1 4. /laBneHue Takxke yckopser
Npolecchl CXBaTbIBaHUSI M TBEP/AEHHs LeMEHTHOrO PpacTBOpa M KaMHS.
3aMeqsnTeNN WK YCKOPUTENHU TAaMICHaXHbIX PAacTBOPOB BJAMSIOT Ha
KOJIMYECTBEHHYIO CTOPOHY SIBJeHWH. AHaJorMiHble Pe3yJibTaThl AaIOT
BCe CMecH MopTiaHaueMeHTa c¢ gobaBkamM mecka, LIJaka, TJAMHBI H
IPYTHX, O/IHAaKO KOJMYeCTBeHHas XapaKTepHCTHKa IBJeHHs NpPH 3TOM
H3MeHsieTcs,

AHaJiM3 pe3yJbTaTOB HEOZHOKDATHBIX M3MepeHUH TeMIepaTypbl B
npoilecce oXxuaaHUs 3aTBepaeHus uemenTa (O3ll) mosBoaseT yrou-
HUTb r1yOGUHY (BbICOTY) MOAbEMa LieMeHTHOro (TaMIOHaXHOTO) pac-
TBOpa B 3aTpyOHOM MpPOCTpaHCTBe.

Ileperok rasa, HedTH M BOAbl U3 O/IHOTO MJacTa B APYToi MoxxeT
0OHapyXHBaTbCs C NOMOILbIO 3lekTpoTepMoMeTpoB. Korma nmpu asu-
KeHUH (GIIIOMA MO 3aKOJIOHHOMY TIPOCTPAHCTBY CO3JAIOTCA HE3Ha4YH-
Te/bHble AaHOMAJIMH TeMIepaTypsl, AJS YCHEUIHOro BhIABJEHHS Hepe-
TOKa PEKOMEHIYeTCsi YBeJU4YMBaTh MAacliTa® 3amucH TepMorpaMM ¢
KOMMleHcalMeil ecTeCTBEHHOro rpajMeHTa TeMInepaTypsbl, a 3allUCb HX
OCYIIECTBJISITb B OCTaBJEHHOH CKBaXXMHe Nocjie BOCCTAHOBJIEHHUS ec-
TECTBEHHOIO TeMIlepaTYPHOTo OIS

PamnoakTHBHBlE MeTO/[bl KOHTPOJS UEMeHTHPOBaHMS CKBaXHUH
OCHOBaHbI Ha HCHOJIb30BAaHUN aKTHBMPOBAHHLIX PaJAMOAKTUBHBIX H30-
TOMOB B TaMIOHaXKHOM pacTBope C Mocjeldyolled perHcTpalueit
raMMa-u3nyyeHus B o6cazHoil konoHHe. [aMMa-u3nydeHMe B KOJOH-
He pEerMcTPUPYIOT CTaHJAapTHOM raMMa-KapoTaXKHOH ammapaTrypoil.
WuTepBan pacnpeneneHuss akTMBUPOBAHHOIO TaMIOHAXHOTO DPacTBoO-
pa 3a KOJIOHHOH OTMeyaeTCs MOBbILIEHWEM HHTEHCUBHOCTH TFaMMa-
M37yYeHUs MO CPAaBHEHMIO C eCTeCTBEHHON PaZn0aKTHMBHOCTHIO rop-
HeIX mopof. /lns akTUBallMM TaMIIOHAXHBIX DPAcTBOPOB UCMOJAb3YIOT
PaZMOaKTHBHbIE M30TONblI UMPKOHHUS, UPUAHUSA, XKene3a U IPYTHUX aje-
MEHTOB, XapaKTepU3yIOUIMXCS >KeCTKUM raMMa-u3jydeHHMeM M He-
6o/blIMMKM TepHoaaMM mnojypacnaja. PacTBopeHHble B Boje Coiu
3THX M30TOMOB BBOAST B HCMOJb3yeMYIO A/ 3aTBOpeHHUS LleMEHTHO-
ro pacTBOpa BoJY, HaXOAfLLYIOCA B €MKOCTAX LEMEHTHPOBOUYHBIX ar-
peratoB. Utobbl onpenesnTbh BbICOTY TOAbeMa TaMIIOHAaXHOTO pac-
TBOpa NMpPU TIOMOIIM PafMOaKTUBHLIX M30TOIOB, OCTATOYHO AKTHUBH-
pOBaTb JMUbL NEPBYIO €ro MOpUHIO.

Ecau kanal, no KOTOpoMy NPOMCXOAMT MepeTok IJIacTOBOro
¢dnonaa, coobillaeTcs ¢ BHYTpeHHel MOJOCTBIO 06CaTHOM KOJOHHBI,
Hanpumep yepe3 nep¢dopallMoHHble OTBEPCTHS, To, 3aKayaB yepe3 HUX
B 3aKOJIOHHOEe ITPOCTPAaHCTBO aKTHBHUDOBAHHYIO pPajUOaKTUBHBIMM
M30TOMaMM XKMIKOCTb, MOXHO ¢ NoMoulpio raMma-kapoTaxa (['K)
OTIpe/1efiNTh 30HY ee PacNpPOCTPaHeHHS 3a KOJOHHOM.
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OnuH u3 Hanbosee pacnpocTpaHEHHBIX METOAOB KOHTDONS Kaye-
CTBa lLIEMEHTHPOBAHUS CKBaXWH — akycTH4yeckMH. OH OCHOBaH Ha
3aBUCHMOCTH NapaMeTPOB aKyCcTU4YeCcKHX KonebGaHuit (aMnauTymsl,
CKOPOCTH, YaCTOTH! U AP.) OT YNPYTUX M TNOrJoIUAIIINX CBOMCTB OK-
pyXawulel cpeabl, B TOM 4ucje W OT XapakTepa CBfI3U LIEMEHTHOM
000I0YKH € KOJOHHOW M NMOpOoJoit.

B Poccuu nMpUMEHSIOT annapatypy akycTHYeCKOro KOHTpoJis Le-
mentupoBanusa AKI[-1, paccuutanHyo Ha aasieHue go 60 MIla u
temnepatypy ao 150 °C. /las 6osnee ray6okux ckBaxuH (10 7000 m)
CEpUIHO BBLIMYCKAIOT annapaTypy AKYCTHYeCKOr0 KOHTDPOJs LeMeH-
THpPOBaHMs Ha oxHoxuiabnoM kabene AKI[-4 (ans naBnenus jo
120 MIla u temnepatypsl 10 170 °C).

OcHoBHble y37bl ckBaxuHHOro npubopa AKI[ — manyvatennb aky-
cTUYeckux konebaHui u npueMmuuk. Ilonanamouine B npueMHHUK aKy-
cTHYeckHe KoseGaHus NpeobpasyloTcsl B 31AeKTPUYECKHE CHUTHAJBL,
KOTOpbie NepejalnTcs N0 KapoTaXHOMY Kabesnio K HaszeMHOM MaHenH
ynpaByieHHs. C NMOMoOUIbIO KAapPOTaXXHOTO PETUCTPHUPYIOLIETO YCTPOH-
CTBa, NMOJACOEANHAEMOro K naHeau ynpasnenus npubopa AKIL, sanu-
CBLIBAIOTCA HETIPEPLIBHO 110 CTBOAY CKBaXXHMHbl TPH IMapaMeTpa aKy-
CTHYECKUX KosiebaHuil: aMIIMTyaa NMPOAOIBHOM aKyCcTUYecKoil BOIHBI
no KOJOoHHe A,, aMITUTyJa NPOAoJbHON aKycTHHecKoil BOJIHBI, TIpe-
BbllIAOLIEH HEKOTOPBI 3agaHHBIl ypoBeHb A, (IIpM HAJIUYHUM KOH-
TaKTa 1IeMEHTHOI'0 KaMHfl C KOJIOHHOM M Nopoioil A, — aMmiurtyaa
BOJIHBI, PaclpoCTPaHSIOIIECA Mo Mopoe); BpeMs npofera npoaons-
HOM aKyCTHYecKOH BOJIHbI OT H3JyMaTessl 10 NpHeMHUKa ¢ (Mpu pac-
NPOCTPAHEHUH BOJIHBI 110 He3alleMeHTHPOBAaHHOI KOJIOHHE 3TO BpeMs
PaBHO [, NPH MPOXOXKAECHUU 1O Nopoae — ty).

ITH NMapaMeTpPbl UIMEPSIOT OAHOBPEMEHHO NPH ABWXXEHHH B KO-
JIOHHE CKBaXKMHHOro npubopa co ckopocTbio He Honee 1200 m/4.

B cBofoaHo# (He3alleMEHTHPOBAaHHOH) KONOHHE 3HayeHUS Ay
MaKCHMaJsbHbl, 3HauyeHWUs ¢ MHMHMMaJbHBI M paBHBl ¢, (0KOJIO
600 MKc), a xpuBag A, NOBTOPsET MO KOHMUTyPaLHH KPUBYIO A, M
He HeceT HHUKakoil MHGOPMAlMKM O COCTOSHUM KOHTAKTA 1IeMEHTHOTO
KaMHS ¢ TIopo/Ioil.

KOHTaKT 1]eMEHTHOTO KaMHSI € KOJIOHHOH OTMEYaeTCs Ha aKyCTH-
YeCKoM LeMeHTOrpaMMe HYJIEBLIMH WM 6JM3KUMM K Hynl0 3Haue-
HHASAMH A,.

Tonbko NpY HAJMUMK KOHTAKTa LEMEHTHOrO KaMHSI C KOJOHHOM
BO3MOXHA OllEHKA COCTOSIHMSI KOHTAKTAa ero ¢ MOpoaoH, KOTOpbIi
HauboJiee yBepEHHO OMpeeNseTcss MO COOTBETCTBHIO KOHUIypauuu
KpMBOI A, aMIUIMTYAHOH KPUBOH A, aKyCTHYeCKOTO KAapoTaXa B He-
ofcaxeHHOM CTBOJIE JaHHOM CKBaxUHBI U ONM30CTH 3HAYeHWit ¢ Ha
LJEMEHTOTPaMMe K f; IPH aKyCTHMYeCKOM KapoTaxe.

C nomownio AKIL MoxHO onpeiensiTb BBICOTY NOAbEMA TaMIIO-
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Ha)XXHOTO PacTBOpa 3a 06CagHOH KOJIOHHOM B miofoe BpeMsl ero cxBa-
ThIBAaHUSA. 3a BePXHMI1 YPOBEHb TaMIIOHaXHOr0 PacTBOpPa PEKOMEH-
AYIOT TIPHHKUMATh TlepBoe OT YCThSl CKBaXXMHhI CHMXEHHEe KPHUBOH A
Ha 1leMeHTorpaMMe npuMepHo a0 0,8 ee MakcMMaTbHOIO 3HaYeHHS B
He3aleMeHTHPOBAHHON YacTH KOJIOHHBL.

C nomouisio AKIL ofpeaensior BhicoTy NogbeMa reNblleMEHTHOIO
(obseryeHHOT0) TAMIIOHAXKHOIO PAcTBOPa, KOTAa 10 MOKa3aHUAM
raMMa-ramma-1leMeHToMepa 3TOrO CAEeJIaTh He yaaeTcH.

Wamepenus npu nomomu AKIL npu Hanuuum KoHTakTa MOIyT
AaTh MaKCHMaJbHYI0O UHQOPMALMIO 0 BAMSHMM Ha KayeCTBO pa3ob-
LIEHHS [JIaCTOB TaKUX ONepauui, KaK UCIbITaHWE KOJIOHHB! RaBJeHHU-
€M ¥ CHWXEHHEeM YPOBHS, pa3bypHBanWe 11eMEHTHOIO CTaKaHa, Iep-
¢dopaums, BbI30B NPUTOKA, KMCHOTHbIE BaHHBI, TMAPaBIMYeCKHe Pa3-
PbIBbl, DeMOHTHble PaboTBI M ApYyrMe, BbizbiBawoliMe pedopMaLHIO
o6canHoil KOJOHHBI U LIEMEHTHOH 060/104KH.

IdpdextuBHocTh NpuMeHeHns AKIL orpanuyeHa:

1) HepocraToyHoH HMH(POPMATHBHOCTHIO DPETHCTPHPYEMBIX Napa-
METPOB aKyCTHYECKHX KojebaHHMM A,, A, M !, He Mo3BoJsoulell B
60JBLIMHCTBE CyYyaeB AOCTATOYHO YBEPEHHO OINpPeAeANTh COCTOSHHUE
KOHTaKTa LIEMEHTHOrO KaMHs C TIOPOJOH, a MHOTAA U C KOJIOHHOIH;

2) HeBU3MOXHOCTBIO BbIAENEHHUS HapylleHHH LeMOCTHOCTH Le-
MEHTHOH 00O0JIOYKM C YIJIOM PacCKPbITHS OTHOCHTENbHO OCH CKBAaXH-
Hbl MeHee 40°, a Takxe pa3pbiBOB ee CINOUIHOCTH, He NpeBhiNIAI0IUX
1,0-1,5 M, BcaeacTBue HeBRICOKO paspelratouleit crocobHoct AKIL;

3) uckaxenusMM 3HayeHuil pernctpupyemnix AKIl napameTpos
NpH cofiepkaHui B OGypoBOM pacTBope rasa, aKCUEHTPHUCHTETE M Te-
peKoce CKBaXMHHOTO npubopa B KOJOHHE W AP.,;

4) HeBBICOKOM TOYHOCThIO KOJIMYECTBEHHOH MHTEPIpeTally U co-
TIOCTaBUMOCTH I1apaMeTpoB Ay, Ap M ¢ BCAeICTBUE HeNMHEHHOCTH
M3MEPUTEJIbHOIO KaHajla W pa3jMiusg II0POroB YYBCTBUTEJbHOCTH
AKIL

BansHueM OAHOTO WJAH HECKOJBKUX M3 4YMcaa 3THX (akTopoB
MOXHO OOBACHUTH HepeaKHe Cly4aud HEeCOOTBETCTBHMS CAe/aHHBIX Ha
OCHOBe MHTEDIpPEeTalluM aKYCTUYECKUX 1LIEMEHTOrpaMM 3aKjI0YeHUH O
KayecTBe LEMEHTUDOBAHUA CKBAaXXHH pe3ynbTaTaM HX OCBOEHHSL
BeneacrBue 3toro B obuieM ciyyae Mo AaHHBIM OIHOTO M3MEpPeHMS C
nomolsio AKI[ TpyaHo oaHO3HayHo cyAMTb O NMPAMOM IOKasaTeje
KayeCcTBa 1[EMEHTUPOBAHWS CKBAXHH — TepPMeTUYHOCTH 3aKOJOHHOI0
MPOCTPAHCTBA.

Onpexpeniedne NpPOHUIIAEMBIX WHTEPBaJOB B 3aKOJNIOHHOM TIpo-
cTpancTBe ¢ nomoliibio AKLL npH uaMeHeHHMy AaBJ€HHSA B KoJOHHE
OCHOBbIBaeTCHA Ha YyBcTBUTeNbHOCTH AKIL k ¥U3MeHeHHSIM COCTOAHMA
KOHTAaKTa LIeMEHTHOTO KaMHS C KOJOHHOM NMPM U3MEHEHWM AaBJieHWs
B Heil.
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ITpuMenenne AKI[ B xommiekce ¢ aKyCTMYeCKUM KMHOperucTpa-
topoM (AKP), ncnonb3syeMbiM B kayecTBe IIDUCTaBKH K Ha3eMHOH
nMaveay lLleMeHTOMepa AJS PeTHCTPAalMM BOJIHOBBIX KAPTHH, NO3BOJS-
eT Ge3 mpoBefeHUA JOMOJHHUTEbHBIX CIYCKONIOABEMHBIX ONepaluii B
CKBaXKMHe OLUEHUTh COCTOSIHME KOHTAKTa LEMEHTHOrO KaMHA C MOpo-
noit (koTopoe B OOJBbIIMHCTBE CJIy4YaeB HeNb3sl OLEHWTh TOJNBKO MO
nanHbiM AKID), yToyHuTh XapakTep KOHTaKTa L[EMEHTHOTO KaMHS C
KOJIOHHOM, 3TaOHUPOBaTh HeJMHEWHDBI MacuITab perucrpaunu A, u
Ay LleMEHTOrpamMMbl M VYMTBIBATL HCKaXaiouiee BJAWsSIHHE alllapaTyp-
HbIX (paKTOPOB M YCJIOBHI M3MEPEHHUS B CKBaXKMHaX.

OpHako B mnpouecce skcrnyatauuy AKP 6bu1 BbISIBIEH psa He-
noctaTkoB. C uenbio ycTpaneHus 3THXx Heaoctatkos o BHUUKP-
HedTn coBmectHo ¢ HITO «lOxmopreo» Bmectro AKP cosnanm 6nox
dazokoppensiunonHblit Kaporaxusiii (BMK), noasonsiowmmit oaHo-
BPEMEHHO perucTpupoBaTh Ha obliedl KapoTakHOH ¢oToseHTe le-
MEHTOrpaMMy M H3MeHeHHe C INYyOHMHOH CKBa)KMHBI MOJHOTO aKyCTH-
4eCKOro CHrHasa B Buzie ()a30KOPPESOrpaMMBbl.

[Tpumenenne BOK B xomnnexce ¢ AKIl naer BoamoxHoCTh No-
JYYUTb He MeHbltylo UHGDOPMAUUIO O KauecTBe LIEMEHTHPOBAHUSA
CKBaXKHMHbBI, ueM npu ucnosb3oBanHH AKP, Ho Ha uccienoBanus c
ero IOMOIbI0 3aTPauyMBAeTCH 3HAYUTEJbHO MeHble BPEMEHM H
cpeactB. MuTepnperauuss kommniekcHod auarpaMmbl (L€MeHTOrpaM-
Mbl M a3oKoppesIoTpaMMbl, 32PeTMCTPUPOBAaHHBIX Ha OfIHOH ¢oTo-
JleHTe) MeHee CJoXHa M Oosee cBOGOAHA OT NOTPELIHOCTeH, YeM WH-
TeprpeTauus LeMEHTOIPaMMBI ¥ BOJIHOBBLIX KapTHH.

C uenbo Gosee 3dpdeKTUBHOrO oNpefesieHHss BbICOTHI MONbEMa
TaMIOHAXHbBIX PacTBOPOB (0cobeHHO ofjieryeHHbIX) 3a 0OcaaHBIMM
KOJIOHHaMH npumeHsioT paspaborannyio Bo BHUWKPuedT™ uHan-
KaTOpHYI0 NpHUCTaBKYy akyctudeckoro kapotaxa (MIIAK), B ocHoBy
KOTOpOH 3aj0’KeHa perMcTpalMsl B BUIAE aHAJOTOBOW KPUBOM CHMIHa-
JI0B Agrp, OTPAXKEHHBIX OT MY(QTOBLIX COeMHEHMH 0BCAHBIX KONOHH.
[Ipu 3ToM nyTh NMpoXoXkKAEHUA CUrHajla OT UCTOYHHMKA AO NPHEMHHKa
yBeJIHYMBAETCS KPaTHO N0 OTHoLIeHHIO K 6ase mpnbopoB akycTuye-
CKOTO KapoTaXxa. AHanorosas KpuBas Ay, NHULIETCS COBMECTHO C
aHAJIOTOBBLIMKM KPHMBBIMM UCToMb3yeMoil annapaTypst AKIL-4, AKIL-1,
Y3BA-21.

Haubonee 1Mpokoe NpUMeHEHWe HAXOAMT pa3pabOTaHHBIM BO
BHUUKPHedTn Ha 6aze BAOK dasokoppenorpad «Bonna», koto-
PbLIi MO3BOJIAET 3allMChIBATh TOJHBIA BOJTHOBOH CH[HAJ B WHTepBae
BpeMerH ot 500 g0 1800 mkc (B pexnume BDOKA) u ot 500 xo 4500
MKC, BKJIIOYASl PErMCTPALMI0 OTPaXKEHHBIX OT MY{TOBBIX COeXMHEHHH
BoJIH. Anmapatypa «BosHa» pafiotaer B KOMILJIeKTe C amnapaTypoit
akycTuueckoro koHTposisi Bcex TtHnoB (AK-1, Y3BA-21, AKII-4,
AKII-1). IIpu 3TOM no3BojseT NOJYYUTh NMOJHYIO UHPOPMALIMIO TIPH
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Tabanna 21

TexHuKo-MeToAMYECKHe TIOKa3a- Annapartypa
Tenu M obracTs NpUMeHeHus AK-1
annaparypet AKILl-4 [ Y3bA-21 (MAK) CTAT-3 [LIM8-10
MakcuMansuaa pabovas Temme-| 150 130 120 120 130
patypa, °C 160 (8
Teyeuue
24 y)
Ih‘/;qll_xlpocmmqeckoe JaBJieHue, 80 80 60 60 60
a
Tun 3zonpa AKL (aByx-, Tpex- 2 3 3 = -
3/IEMEHTHBII )
CobcTBennas vactoTa npeobpa- 25 20 14 - -
soBatens, k'n 1
Pernctpupyemnie akyctiyeckue
napameTpsl (Aa, HeT)
HIMEPHUTETbHbIE"
ay, AT Her Ja Ha - -
a, Her | Ja (npm Ja - -
NMOBTOPHOM|
cnycke)
HHAMKATOPHBIE.
To (T, T2 Ha lla Na - -
Ax (akh a,2) 1—121 113 1121 - -
Ap(an, a,2) Ha Hla Ha (npn - -
NOBTOPHOM
cnycke)
OrpaHHyeHus no aMaMeTpy ob- [146-203| <300 <300 146-168203-254
CanHOM KOJNOHHBL, MM
OrpannyerMa no  NJAOTHOCTH Her Her Hert Ha Ha
6ypomoro pacTeopa uUeMeMTHOro
KaMHA (1a, HCT)
OfecnevenHocTb cpeactsamu [ Her Ja lla Na Her
McTposioruu (Aa, HeT)
Metoanyeckue BOIMOXHOCTH
(aa, HeT) annapartypsl npu
cTangaptusaunu  npuGopos| Hert Ja Jla Ila Na
1 M3IMepeHuit
ouexe BbicOTH noaseMa| Her lla Hla Ha Na
HEeMEeHTHO CMecH Ma CTaauM
¢opmupoBaHna 11eMCHTHOTO
KaMHs
pabotc B komnnekce c| Her Her Na - -
CI'IT-3 u tepmomeTpOM
onenke kavecrsa nementn-| Her | [la (upu Her Her Her
poBamusa ABYXKOJOHHbIX ﬁlonmpﬂou
KOHCTPYKIHH CKBaXKHM cnycke)
MCIIO1BIOBAHMM JaHHeIX Ha| Her Ja Ha Ha Hert
KOMNbIOTEPE

ITpumeyanue. a, a, — koadxpunuerTsl, AT — HHTerpwibHoe BpeMs, T — peru-
CTpHPYeMOe BpeMA PACPOCTPAHEHHUS

OJIHOM CMYCKO-TIoAbeMe TaM, rae obbluno Tpebyrotes asa. Mndopma
LMI0 O HAMUYUH LIEMEHTHOrO PacTBOpa M Xapaktep ero GopMHpoBa:
nug 3a obcaaHoil KOMOHHOM MOXHO MONY4UThb HA paHHEH CTajaur

TBEPACHUS.
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Tabaunna 22

[TokasaTenn Kounnexc LIMIA-2 Y3BA-21
CraT-3 AK-2
Yucno onHOBpEMeHHO PerUcTPHUpyeMbIX 2 6 4
napaMeTpoB
B ToM ymncle uaMepUTEeNbHbIX - 3 2
[Ipenenbuass TeMnepaTypa oOKpyXasoueit 120 120 130 (160
cpeast, °C TeyeHue 2 4)
H;ﬁnenbﬂoe FHAPOCTaTHYECKOE JaBleHMe, 60 60 60
MIla
JlanHa kapoTaxHoro kabeas, kM 3,5 5,6 56
TlpenelpHO AONYCTMMBHM Yrod HaKloHa 30 60 60
CKB2XKHH, rpaayc
Crnocob ueMeHTHpOBaHMS Poankoenit | Peccopuptft | PeauHoBbie
NOANPYXH- CTEPXHK
HeHHbIi
Pasmepsni 301108, M-
TonuHHomepa (TT) 0,4210,002 - -
naotHomepa (CUI - cenekTuBnas ue-| 0,1910,002 - -
MeHTOrpaMMa)
manoro Ly (AK) - 15 1,05
6onbworo L, (AK) - 2,0 1,09
6a3bl 30uaa S (AK) - 0,5 0,85
JlMana3oHsl H3MEPEHHN ¥ perscTpauun
a., a,, aib/M
B NpoBepAeMOM AHMANa3OoHe Ha ycTa- - 15 25
HoBke YTIAK-1
npene/1bHble 3HAYEHUA - 0-50 -10 - +50
AT, mxc/m
B NMpoBepsieMOM JHANA3oHe - 500 500
npeaensHble 3Ha4EHUA - 0-1024 0-1500
Ty, T2, MKC - 1024 1500
TONMHBL CTeHKH obcaauoit komonHsl, | (5-12)10,5 - -
MM
MAOTHOCTH BeltecTra B 3aTpybHoM npo- | (1-2)+0,15 - -
CTPaHCTBe, I/cM
CobcTBeHHash YaCTOTA aKyCTHYECKMX Tipe- - 16 20
obpasoBaTeneit, k'

TexHuko-MeTOAMYECKHE TIOKa3aTeNd M obnacrtn NPUMEHECHHUSA

anmaparypbl

KOHTPOJIA LEMEHTHUPOBAHUSA CKBa)KHH IIpHBEIEHbBI

B

taba. 2.1, a OCHOBHble TEXHUYECKHE XaPaKTepUCTHKH KOMIeKca
IIMTA-2 u annaparypsl Y3BA-21 — B Tabn. 2.2.

2.2. METOAbI KOHTPOJIA TEXHHUYECKOI'O COCTOSHWSA

OBCA/JIHBIX KOJIOHH

CyurecTByoT pa3jivuHble MeTOAbI M NpHGOpBI AAS ONpejiesaeHus
noBpexaeHUH obcaaHbIX KoMoHH. VX MoXHO pasfesnuTts Ha NpsMble

N KOCBEHHbIE,
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[IpsiMble MeToabl KOHTPOJIS: OMTHYECKHUH, AaKyCTHYECKHH, 3Jek-
TPOMEXaHUUECKHI, MEXaHHYECKUIi, MarHMTHbIH, MHIYKLUMOHHBIN, Me-
ToJ paccesiHHoro raMMa-u3nyqeHus (MPT); xocBeHHbie MeToxabl: pe-
3HCTHBUMETDUS, TEPMOMETPHSA, METOJ PaIMOAKTHBHBIX M30TOIOB.

Onrtuyeckuit MeTOA OCHOBaH Ha HenocpeACTBeHHOM doTorpadu-
POBaHUM CTEHOK O0OCAJHOM KOJIOHHBI U M3y4eHUH NonydeHHbIX (HoTo-
rpadui. CyliecTByeT PasHOBMAHOCTH 3Toro Mertoxa — (oToTeseBH-
3UOHHBIA MeTol. [IpOMBININEHHOCTBIO BBIMYCKAIOTCS KOMILIEKThI
ckBaxuHHBIX (poToannapatop MAC-1 u MAC-1M. Henocratok 3to-
ro MeTolla COCTOMT B TOM, YTO COCTOSHME KOJIOHHBI MOXHO KOHTpO-
IMPOBaTh TOJBKO B ONTHYECKH Mpo3payHoil cpese.

AKycTuuyeckuit MeTOJ OCHOBaH HAa PErMcTpaiuu OTPaXKeHHbIX OT
MOBEPXHOCTH TPY6 y/bTpa3BykoBbIX konebanuil. M3meHeHMs aMmmin-
Tyabl, (asbl, YaCTOTHI M BPEMEHH NPHUXOla aKYyCTMYECKUX BOJIH CO3-
JAI0T aKyCTH4Yeckoe HM3o6paxkeHWe BHyTpeHHeil MoBepxHOCTH obcan-
HOM KOJIOHHBI CO BCEMH MMeIoUIMMHCS nedeKTaMu.

Pa3pa6oTan ckBaxkMHHBIN akycTudeckuit tesesusop (CAT), peru-
CTPUPYIOWMH BbICOKOYACTOTHbIE YJAbTPa3BYKOBble MMNYJIbCHI H I10-
3BONAIOLMI TyTeM CKaHWPOBaHUA IOJYYHTh H30o6paXKeHWe CTEHKH
obcagnoit kosoHHbl. IIpu momouin artoro mpubopa MoXKHO ompene-
JISITh MECTOHAXOXAEHHE NeP(OPALMOHHBIX OTBEPCTHH, TPEUIUH, Myd-
TOBbIX COeMHeHMil u T.M. B oranuue ot ckBaxkuHHOro ¢oToanmnapara
OH MO3BOJISET OCYLIECTBNATH CHJIOUWIHOM (1O BCeMYy CTBOJIy) KOH-
Tpoib BHYTpeHHeH MoBepXHocTH ofcamHbiX Tpy6. MeToa HeuyBCTBU-
TeJleH K JIOKaAbHBIM HapyllieHUsIM reoMeTpHH Tpy6 (BMSITHHBI, B3ay-
tis). Hanuyue inama B 6ypoBoM pacTBOpe, Kak M GoJsibliasfg NMJAOT-
HOCTb IIOCJIE[HET0, NMPEeNATCTBYIOT I10JYyYeHHIO JOCTOBEPHOM HHOD-
Malu.

3neKTPpOMeXaHU4eCKHUH MeTOl KOHTPOJIA U3MEeHeHUSI BHYTPEHHETO
avameTpa oOcaZHBIX KOMOHH OCHOBaH HAa M3MEPEHWH MepeMelleHUs
INECTH-BOCBMH phiYaroB YCTPONCTBA, CKOJIB3SILIMX BO BHYTPeHHei
NOBEPXHOCTH 0O6CAAHOM KOJOHHBL. PanuaibHble NepeMellleHUsl pblva-
roB Mepe/laloTCA Ha MOABHAKHBIN KOHTAKT (MOJ3YHOK), ABHTaoUIMiCA
CMHXPOHHO TI0 peoXxopae, 6aarogapsi 4eMy M3MEHSIeTCSl COOTHOLlIeHHe
37IeKTPUYECKUX COMNPOTUBJIEHHH, HANpSKEHUH WA TOKOB H3MepH-
TeAbHOM CXeMbl M BbipaBaTblBaeTCA COOTBETCTBYIOLUMH CHrHaJ, Ino-
CTYNAKLIMI Ha PerucTpaTop.

Bce ssexTpoMexaHuveckne Npubopsl AAIOT ycpeaHeHHhble 3Haye-
HUSl M3MepsieMbiX BeJMYMH, KPOME TOTo, BO3MOXeH IMPONYCK Ipo-
NONbLHLIX Je(ekToB, NMOMNAaBUIMX B CEKTOP MeXIY W3MeDHTesbHbIMH
phluaramu.

Mexanuyeckuit MeTox OCHOBaH Ha TOM e MPHHIHIe, 4TO M
3/eKTPOMEXaHM4YeCKUH, TOJbKO pe3ysbTaTbhi M3MePEHHH PerucTpupy-
IOTCS HEMoCPeACTBEHHO B caMoM npubope.
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MarHuTHBIH MeTOX OCHOBAaH Ha perMCcTPauMHd MACHUTHBIX ITosed
paccerBaHus, 0BpPa3yOIIMXCA BOKPYr OTBEPCTUS B KOJIOHHE TIpH Ha-
MarHM4YMBAHMHM CTALMOHAPHBIM MarHUTHBIM NoJleM 06CaaHbIX TPY6.

MeToa paccessHHOrO raMMa-u3Jy4deHHsi MCTIONb3YIOT AS U3Mepe-
HUS cpelHel TOJIIMHBI CTEHOK, BHYTPEHHEro AUaMeTpa, a TaKkKe AJf
BLISIBJIEHUSI KPYMHBIX Pa3pe3oB U Apyrux nedexToB obcagHbiXx Tpyo.

Bo BHUUNUINCe Ha ocHoBe 3Toro Metona co3gaHb! Kaaubpomep
(uytpomep), nedektomep n tonuuuHoMep (CI/IT-2). Ha ocHoBaHuM
MUHTEPINPETALMU ero NMOoKa3aHHH MOXKHO YCTAHOBHUTh: IKCUEHTPHCHTET
KOJIOHHBI, CpeJHHe TOJNIIMHY U AuaMeTp obcaaHbiX Tpyb ¢ TOYHOCTBIO
ao 0,5 MM, MecTa pacnosoxeHrs MydT U UEHTPUPYIOIIMX (oHapeit

[IpeumylilecTBO 3TOTO MeTONAa — BLICOKAst TOYHOCTb M3MepPeHMS,
He3aBHUCUMast OT IJIOTHOCTH 6YPOBOrO pacTBOpa U 3arpA3HeHU no-
BepxHocTH TpyH. HemoctaTtky Metosa — HEBBICOKHI BepXHMI npexel
paboueil TemnepaTypsl CKBaXXMHHbIX npubopos (=100 °C), HeuyBcT-
BHUTEJBHOCTE K MENKMM jAedeKTaM KOJMOHHBI, B TOM 4MCJie HeBOb-
IIMM TpEIMHAM M OTBEDPCTUAM, yCPeAHeHWe 3HaueHUs TONIIMHBI M
AMAMETPOB TPYH, CIOXKHOCTD annapaTyphl

MeTton pe3MCTUBMMETPHHM OCHOBAH HA WM3MEPEHHH C MOMOUIbIO
CKBa)XMHHOIO PE3UCTHBUMETPA YAEJbHOIO 3JIEKTPUYECKOro COMpo-
THUBJIEHUSA XUAKOCTH B CKBAXXMHE B COUETAHUMU C ONEpPAUUAMU, Bhi3bl-
BAIOUIMMH NPUTOK MV TIO[JIOUIEHHEe KUAKOCTH Yepe3 HapylieHue
LeJTOCTHOCTH ofcaZHOM koJIOHHBL. B nepBom ciyyae Mecto Hapyuie-
HUS KOJIOHHBI OTMeYaeTcsl HMXKHeHl TpaHMUed OTKNOHEeHUS KPHBOM
M3IMEeHeHUS CONMPOTHBJIEHUS XXUAKOCTH, 3aMOJHAIOIIEH CKBaXXHMHY, BO
BTOPOM ~ MECTO HapyllieHHs OOHapy>XMBAaeTCsl MO OCTAHOBKe IPaHU-
UBl pa3jiesia 3allONHAKOIIEA CKBAaXUHY M 32KaUMBAaeMoi B Hee XHA-
KOCTeH.



OCHOBHbIE CBEAEHUSA
NO MEXAHUKE rOPHbIX NOPOA

Iloa Mexanukoit ropHmlX Nopoa TMPUMEHUTENbHO K Mpoleccam
CTPOMTENLCTBA CKBAXKHH TOHWUMAIOT, BO-TIEPBBIX, OCHOBHbIE [0JIOXKe-
HUA MeXaHWKM Da3pylUleHWs FOpPHbIX MOPOJ, MCIOIh30BaHHE KOTOPBIX
obecrneynBaer 3¢PeKTUBHOE paspylieHHe FOPHBIX MOPOA TPH MUHH-
MyMe 3aTpaT BpPeMeHM M MaTepvalbHBIX CpPeACTB, W, BO-BTOpLIX, ee
3aKOHBI B LEJIfX COXPAaHEHHUs] YCTOMYHMBOCTH ykKe cPopMHPOBaAHHOrO
WM HOPMYITHPYIOIIErocs CTBOJIA CKBAXUHBI.

TopubiMM ToponaMu Ha3BIBAlOTCS MJIOTHbIE MM DbIXJbi€ arpera-
Thbl, CJIaralolide 3eMHyI0 kopy. [opHble mopoabl cOCTOST U3 3epeH,
KPHUCTAJL/IOB, 0OJIOMKOB DPa3JIM4YHbIX MHMHEPAJIOB, a TaKe BelecTBa,
cBs3bIBaloulero (LeMeHTUPYIOLIEro) 3TH YacTUubl, U Nop (IyCTOT).
Bo MHorux nopoaax B mopax coaepXKHTCS BOAA, KOTOPas OKa3blBaer
BJIMSAHUE HA B3aMMOCBS3b MHUHEPAIbHBIX YACTHLL.

OcHOBHBIMKM MOPOA0OOPA3YIOUIMMHY MHHEDATaMU ABAAIOTCA: TPyn-
Na KBapueBbiX (KBapll, KpeMeHb, XaJUeOH M Ap.), CHAUKaThi (Toe-
Bbie ILNATBI, CJII0AbI, amMbuboabl, NUPOKCEHbI M Ip.), KapboHaThl
(xanbLHMT, AOJOMMT), THAPOQUIbHbIE TIHHUCTBIE (KAOJIWMHUT, MOH-
TMOPHJUIOHHMT M AD.) M Bo/opacTBopuMble (THIC, TaJUT U Ap.).

T'opHble nopoabl MO NMPOUCXOKAEHHUIO AEJATCSA Ha MarMaTHYecKue,
M3BepKeHHble, ocafoyHble U MeTaMopdHuueckue.

Marmaruyeckue ropHble nmopoabi 06pasyloTcs B pe3yjibTaTe OXJa-
AKJEeHUS W 3aTBepaeBaHMs MarMbl. B 3aBHCMMOCTH OT MecTa ee 3a-
TBEpPAEBaHUS OHU AENSATCSH HA WHTPY3UBHbIE, MM TNyOMHHBIE, U 3¢-
¢ysuBHbie, MM u3NMBLIMecH (M3BepXeHHbie, BynkaHudeckue)., K
NepBbIM OTHOCATCH TPaHUT, CHEHHUT, AMOPHT, rab6po; Ko BTOPhIM —
auabas, aHnes3uT, 6asanbT U ap.

OcanoyHsle TopHble Mopoabl 0Opa3yloTcs B pe3yibTaTe paspylie-
HUA 3eMHOW KOpBI, K HUM OTHOCATCS MeCHYAaHWKH, CJAAHIbI, U3BECTHS-
KH, Topd, IMTHUT, OYPLIA M KaMeHHbIH YIJIM, aHTPalMT, KaMeHHas
conb U ap. [Ipu GypeHun HeTAHBIX M a3oBbIX CKBaXXMH Haubonee
4acThl MOPOJbI, COCTOSILIME U3 CJAeAYIOLMX MHUHEpaJoB: [JIHHHUCTBHIX



(KaOJIMHUTA, MOHTMODHJUIOHHTA M AD.), CyJbdaTHbIX (THICA, aHTHA-
puTa, Oapura), KapOOHATHBIX (KalbLMTA, AOJOMMTA), OKCHAHBIX
(xBapua u ap.).

MeTtamopduyeckie ropHble MOpoabl o6pasyloTcss B pe3dysihTaTe
M3MEHEeHUS BHyTpPeHHEero CTPOeHUs, XMMHYeCKOro cocTaBa ¥ ¢u3uye-
CKMX CBOYCTB NMOPOJI MOJ BJIMSHUEM BBICOKHMX TeMIepaTypsl U NaBJe-
HUS (KBAPUMThi, MPaMOPBI, CTIOASHbBIE CAAHIBI U AP.).

C npoucxoxieHueM NOpoa CBSA3aHbB WX NeTporpaguyeckHe Xa-
PAKTEPUCTHKH, B TOM 4YHCHe CTPYKTYpa (CTpoeHMe) M TeKCcTypa
(cnoxenue). Ilog CTPYKTYpoil HOHUMAIOT OCOGEHHOCTH .CTPOEHUS,
obyciioByieHHble hopMoif, pa3MepaMH H CNIOCOBOM COYETAHUS MHUHe-
pajbHBIX 3epeH. PasnMyaloT KpHCTaLIU4eCKW-3epHUCTYI0O U 06J0-
MOYHYIO CTPYKTYpBI.

Ilon TekcTypo# TMOHMMAIOT pacrnosiokeHWe | paclpeaejeHue
Pa3s/IMYHBIX MO CTPYKTYPE MHHepasibHbIX arperatoB. PasiuuyaroT mac-
CHBHYIO, CJIOMCTYIO, CJaHIIEBYIO, IIOJIOCYATYIO W ApPYTHe TeKCTy-
pbl. OCHOBHOH TeKCTYpHbIIl NMPHU3HAK OCAOYMHBLIX NMOPOA — MX CJIOU-
CTOCTh.

[Io cTpoeHuio ropHbie MOpPoOALI MOAPA3AENSAIOTCS Ha KPHUCTALIMYE-
ckre, aMopdHbie ¥ 06J0MOYHbBIE.

OcagoyHble KpUCTaindeckde MOpoabl o6pa3yloTcs B pe3yiabTaTe
BbIMTaJleHUs] U3 BOAHBIX DAcCTBOPOB MJIM B pe3yJibTaTe XHMHYECKUX
peakuuii, npoMcxoAAlWMX B 3eMHoIl kope. K HMM oTHocsATcs coJb,
TUIIC, aHTMADMUT, U3BECTHAKH, MeJl, I0JIOMHUThI U OPraHOTeHHbie Mopo-
[bl, ABJISIOUIHECA MPOAYKTAMM XU3HEAeATeNbHOCTH OPraHH3MOB.

T'opHble mopoas! aMopdHoro crpoeHus BeTpeyaloTca pexxe. K HuM
OTHOCSITCSL eCTeCTBEHHblE CTekJa — OBCHMAMAHBI, UMEIOLIME TOHKPH-
CTalNMyecKkoe WM HeMOJHOKPUCTAIMYECKOe CTPOEHME, Halmpumep
KpPEMHH.

TopHbie nopoabi MOryT ObIThb OZHOPOAHBLIMH, HEOAHOPOAHBIMH,
M30TPONHBIMU M 2aHU3OTPOIIHBIMH,

OnHoponHsle nopoAbl 06JMafal0T OAHHAKOBLIMM CBOMCTBAMH BO
BCEX TOYKaX, Heo/HOPOAHbIE — HEeOAMHAKOBbIMH CBOWCTBAMH B pa3-
HBIX TOouKaX. ['opHble MOpPOABI HEOAHOPOAHBI 10 MUHEPANOrUUECKOMY
coctaBy. B GonbmnHCTBe cnyyaeB oHu NMoJuMuHepaibHbi. OHU Heox-
HOPOZAHbI MO MeXaHWYeCKOMY COCTABY 3ePeH B MacCCe MOPOAbl, HX
B3aMHOMY DPaclMoJIOXKEeHUIO, NOPHUCTOCTH, TNPOHHLAEMOCTH, TPOYHO-
CTH, MO CTelleHH YIJIOTHEHHOCTH, TPEl[MHOBATOCTH U T.A.

HaotponHsle nopoabl 06/a7aloT OAMHAKOBHIMM CBOMCTBaMH BO
BCEX HaNpaBJeHUSX, aHU3OTPONHble — HEOAMHAKOBBIMU CBOICTBaMH
B Da3HbIX HanpaBJeHHUAX. AHu3oTporuell o6blyHO 0ONafalOT KpH-
CTalbl, MHOTYE NMOPOAbI CIOMCTOH M NOJIOCUATON TEKCTYPhI, CJIaHIIb,
rAMHBL U Ap. AHM3OTPONMSA rOPHBIX NOPOA OBYCAOBJUBAETCS TJaB-
HbIM 00pa3soM MX CHOMCTOCTbIO. YTIpyrue CBOHCTBA M IPOYHOCTh
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FOPHBIX MOPOA pPe3KO Pa3MyaloTCS B 3aBUCMMOCTH OT HarpaBJieHUs
JIEACTBUSL CHJI TIO OTHOWIEHHIO K MAOCKOCTH HAMJACTOBAHHS.

B MexaHuke ropHbie ITOPO/BI MO XapaKTepy CBA3EN MeXay 4YacTH-
UaMH TIOAPasAesISIOTCS Ha TPU OCHOBHbIE IPYMNMBL CKajbHble (MpoOuY-
Hble), CUIBI B3aMMOAEHCTBUS MEXKIy YaCTMLUAMH KOTOPBIX TA2BHBbIM
00pa3oM 3neKTpUYeCKHe; HecKabHbie (IJIMHUCThIE MOPOABI, TPYHTDI)
C B3aMMOJEMCTBUEM KOJJIOMAALHBIX YacTed, aAcopOUpyloIMXCs Ha
NOBEPXHOCTH 0OJOMKOB; Chiltyye (pa3ieNbHO-3ePHUCThIE).

Y npoumx mopoa MuHepasibHble YAaCTHIbI CBA3AHLI 1[€MEHTHPYIO-
IIMMK BellleCTBAMM: KPEMHMCTBIMM (KBaplIEBbIMU, XaJllelOHOBBIMH),
KeNe3UCTbIMU, M3IBECTKOBUCTBIMU, TJIMHMCTBIMH, MEDPrenucThIMH,
runcoBeiMu M fip. HaubGosee npounble mopopbl ¢ KPeMHUCTOH H
KeNesucTol LieMeHTalMe#, HauMeHee TIpoYlble — € TJHHHCTOMH
v runcosoii. B riepBoM cayvyae uMeeM KBapUHThl ¥ KPEMHHUCTbIE Iec-
YaHUKMU,

B rnuHMCTRIX Nopojax MHUHepalbHble YaCTHIBI CUEIJIEHbl KOJJIO-
UAHBIMY TJIEHKAMH KPEMHEKHCIIOThI, 4 TaKXkKe MJIEHOYHOM, Kanuiansap-
HOM BOJOH M KONNOMAAMM TJAMHHUCTBIX W TbUIeBaTbIX yYacTvl. Ilo-
BEPXHOCTb 3TUX YaCTUL NOKPLITAa [JeHKAMM BOABI, YAePKUBAeMbIMH
37€KTPOMONEKYASAPHBIMM CHJIAaMH TIPHUTSUKEHHMS,, NOCTHUralOUIMMH Y
NOBEPXHOCTU YaCTHIbI HECKOJNbKHUX coTeH Meranackajeit. Monekynsl
BO/Ibl 06pa3’yloT MAeHKY TOJUIMHOH B HECKONbKO AECATKOB MOJIEKVJ
TaK Ha3blBaeMOH TPOYHOCBA3aHHOW BOJ/BI, BOKPYT KOTOpOH paclona-
raercss BTOPOH cJoH (Moj MeEHbLUIMM [aBleHWEeM) DLIXAOCBA3aHHOIM
BOZbl. 3a 3TUM CJIoeM uMeeTcs cBoboaHas Bo/a, 3aNOJIHSIOUIas MopPbl.
CBsizaHHas Bozla obnanaer 607bIIMMH TIIOTHOCTBIO M BA3KOCTBHIO, YeM
obblyHasi. Braromaps cusmam clienyieHUsl HeckalbHas 1MOpOJAAa B CYXOM
COCTOSIHMM 06pa3yeT INMPOYHYI0 MAacCy, KOTOpas BO BJaXHOM COCTOfA-
HUM B 3aBUCHMOCTH OT KOJIMYECTBA BOAbl [IEPEXOANT B IJIaCTHYECKOE
M Jlaxke TeKyyee coctosiive. HeckajbHble MOpo/bl MOTYT COAEPXKATh
TaKKe MecyaHble YacTHIbl, KOTOpPble MpPUARIOT NOpOAe HEKOTOPYH
&KeCTKOCTb, CO3/1aBast TPeHUE MeXIY YaCTHLaMH,

Cobinyude ropHble MOPOAbI MpeACTaBAfOT coboil ckoreHus He
CBSAI3aHHBIX /IPYT C APYrOM MHHEpAJbHbIX YacTHL (3epeH, 06JOMKOB).
[naBHble MHHEPa/lbHble KOMIIOHEHTBI ITECKOB — KBapll, NoJeBble LiMna-
Tl ¥ OOJIOMKH pa3iMyHbIX MOPOA M MHUHepasoB. B MeHbllleM Kouye-
CTBe BCTpEYaloTCA CJioAa, KapOOHAThHl, rayKOHAT, IUPHUT, MarHETUT
u ap.

TopHble mopoabl HEOAHOPOAHBI 1O MHHEPAlOTMYECKOMY COCTaBy,
pacnpeieIeHUI0 3epeH B Macce IOPOAbI, MOPHUCTOCTH M IMPOHULIAeMO-
CTH, CTEIEeHW YIJIOTHEHHOCTH M TPEIMHOBATOCTH. TaKasl HeogHoOpOd-
HOCTh MIDaeT BeCbMa Ba)KHYI0 PoJibh B TNpoilleccaX pa3pylieHWs rop-
HOM nopoasl, MX 3heKTUBHOCTH, TaK KaK HEOAHOPOAHOCTb MMeeT
BoJbiOe 3HaYEeHWe NPU OlleHKe MX NIPOYHOCTHBIX CBOMCTB.



3.1. MEXAHHYECKUE U ABPA3UBHBIE CBOMCTBA
TOPHBIX [TOPO/

Crioco6HOCTb FOPHBIX MOPOJ PeardpoBaTh HA BHELIHHE BO3AEHCT-
BUA M3MeHEHHEM pa3MepoB, POPMBL M LIeJJOCTHOCTH OTHOCUTCS K Me-
XaHUYECKUM CBOHCTBaM.

Cr10co6HOCTb TOPHBIX MOPOA M3MEHAThL Oe3 paspyileHus GopMy H
pa3Mepbl B Pe3yJibTaTe HalpaBeHHOr0 Ha HHUX CHJIOBOIO BO3AEHCT-
BUS Ha3bIBaeTcs AeopMHPYeMOCTbIO.

TIpoYHOCTb TOPHBIX MOPOA — 3TO CNOCOOHOCTh WX BOCIIPHHHMATh
cuioBble BodfelicTBust Oe3 paspyuwiennsi. PeannHast (TexHUuecKast)
NPOYHOCTb OTJIMYAETCS OT TEeOPeTHYecKoi, MOA KOTOPoH MOHMMAeTCs
NPOYHOCTb CBA3M MEXAY 3/eMeHTAPHBIMH YacTHLAMHM, CJAaralllMMH
H/l€a/IbHYI0 KPUCTAIMYecKyto pelieTky. /Iyl peanbHBIX Tes OTHOLUe-
HUSI TEOpeTHYeCKOW MPOYHOCTH K TeXHHUYeCKOW JocTUramt Gonblimx
3HayeHUI: a1 xenesa — 4500, uunka — 2000, xsopucToro HaTpUs —
600, kBapua — 90.

Tsepaocts nmopoa — 3To CHOCOGHOCTD MX COMPOTHMBAATHCS BHE-
APEHUIO B HUX TIOCTOPOHHETO Teja,

TopHbie nopoas! Moryt neopMHpPOBATHCS B NMpefenax yIpyrocTH
U TIpeTepreBaTh MacTHueckHe (OCTaTOYHbIE) AedOpMaLIHH.

CrnocoBHOCTE TOPHBIX MOPOA M3MeHATh GopMy H obbeM nox
BJUSHHUEM CMJIOBBIX BO3A€iCTBMA M MOJHOCTBIO BOCCTAHABJMBATHL
NepBOHAYAMLHOE COCTOSIHUE TIOC/Ae YCTPaHeHWs BO3AeHCTBUIH Ha3biBa-
€TCsl YNPYroCThio.

CnocobHOCTb TOPHBIX MOPOA H3MeHATh ¢dopMy U obbem nog
BJIMSIHMEM CHJIOBBIX BO3AEHCTBMIA K COXPaHSTb ocTaTouHbie Aedop-
MallMM TNocJle yCTpaHeHHs BO3IeMCTBHSA Ha3blBaeTcs NJIACTHYHOCTLIO.

['opHble nopoasl MpU UX HarpyXkeHHH XapaKTepHU3YIOTCH OJHOBpe-
MeHHBIM TIpOSIBJIeHHeM YNPYroil M nnactuyeckoil jgedopmaiivii, Tak
Kak He SBJSIOTCHA WIEANbHO YMPYTHM UK HIealbHO MAACTHUECKHMU
TeJaMH.

MuHepansl B GoJiblIMHCTBE cyyaeB AedopMHUPYIOTCA Kak yHpy-
roxpynkue Teja: X pa3pyllleHHe XapaKTepH3yeTCs MOMEHTOM, Koraa
HanpsiAKeHUs JOCTUrAOT NIpefeNia YIPYTocTH U nedopMauuu CAedyoT
3akoHy ['yka. IloBolllenHe TeMmeparypbl ¥ BCECTOPOHHEro AaBJIEHUS
MOXKeT TPUBECTH K TOMY, YTO MMHepaibl Oynyt aedopMHpOBaThCs
KaK YMpYyronjiacTH4yHble Tena.

T'opHele nopoasl AedopMHUpYIOTCS, He clenys 3akoHy ['yka; scien-
CTBHE WX JUCIIEPCHOTO CTPOEHUS WX CBSI3b MEXIAY HanpsiKeHueM M
AedopMaumreil HOCUT CJOXKHBIR XapakTep.

Ynpyroe noseneHde Tena, B TOM YHCJle TOPHBIX TOPOZ, XapakTe-
pusyerca Moaynem IOura (ynpyroctu) E, koadduumentom Ilyaccona
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p M monynem ciagura G Wuorza HeobxoanMmo 3HaTh MOAYJb 06b-
eMmHoro cxkatus K YkasaHHble KOHCTaHTbl M30TPOIHOTO Tesa B3auM-
HO CBSI3aHb!

E=2G{ + p), o
E=3K(1 - p) '

[lna ropHBIX MOPO, KOTOPhIE OTHOCATCS K aHU3OTPOIIHBIM TeJaM,
KOHCTaHThl E M 1 Z0J1kHbI ObITh 3aaHbl B BUZE KPHUBBIX B 3aBUCHMO-
CTH OT HallpaBJeHUs

Paznuyaror Moaysb ynpyroctu E, BO3HMKaOWMA NPU OAHOKpAT-
HOM HAarpy>eHnH, MOAyJb ympyrocru Fg, nosydaeMblit B pe3ysbTare
HCKJIIOYEHHS OCTaTOYHbIX AeopMaumnil MeToAOM MHOTOKDaTHOM Ha-
rPy3kd M pa3rpy3ky, AMHAMMYeCKHI Moaynb ynpyroctd E,, Bbiumc-
asieMblit Mo CKOPOCTH paclpocrpaHenus yrnpyrux BodH OHHM pasamy-
bl E < E, < E;

Moayns ynpyroctd, mnosy4eHHold NpH HCIBITAaHUK 06pa3uos
FOPHBIX 1TopoA A AedopMauyy PasivMYHbIX BUAOB TIPH DACTSKEHHH
E,, narnbe E, u cxatun E.., Heoaunakos E, < E, < E, Konuyecr-
BEHHOe COOTHOLIeHHe npuMepHo creaywowee E/E, = 1,1-13,
Eo/Ecx = 0,25-0,35

MozyJib yIIpYrocT¥ ropHbiX NOPOJ N0 Mepe yBeAHYeHHs TyOHHbI
UX 3ajerands Bospactaetr Haubosbluee BAMsSIHME HA MOLY/b YNPYro-
CTH O0Ka3biBAalOT MMHEPAJOTHYECKUI COCTaB, CTPYKTypa, TeKCTYpa,
YCAOBHS 3ajleraHysi, NDUPOJAa BeLIeCTBA, 3AlONHSIOIETO IOPOBbIE
MPOCTPAHCTBA, U [P

[loBrIlIEHHE TIECYAHUCTOCTH MPUBOAUT K yBenuyeHuwo E mopofsl
Ero 3HaueHus OMpPeNENSAIOTCS B OCHOBHOM MOAYJNEM YTIPYTOCTH oOc-
HOBHOTO MOPoR006pa3yiontero MUHepaaa, Ho Eoxy < Eoyn

Moayan ynpyrocty npy cKaTHM HEKOTOPBIX MHHEDAJIOB HMEIOT
creayoupie 3Ha4eHs

Musepan . . Ksapu Kanpunt Tunc laxur
Eoun 10 &, MIIa 7910 58-90 1,2-15 2,4-26

[o Mepe yBenuueHUsi KapOOHATHOCTH y OCANlOYHbIX TOPHBIX NO-
POA MOAYAL YNpyroctd Bo3dpactaeT IIpM Npoyux PaBHBIX YCIOBHSIX
MeJIKO3EPHHCThIE NOPO/bl UMeloT Oonee BhICOkMi Moaynb IOHra, yem
KPYMHO3€PHHCThIE

Moayau ynpyroctd s ropHbix IOpoJ MMeEIOT ClelyloLlHe 3Ha-
YeHHs]

flopoaa [ annncTouil Hase- Hono Mpamop Tlecua  Kpapuur
cnaHel( CTHSK MUT HHK
Eun 108, MIIa  1,5-25 1,3-60 2,1-165 39-92 33-78 7,5-10,0
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Mo JIA Illpeiiuepy, ans ueneit 6GypeHHss MOAYJb YNDPYrocTH
MOXKHO OTIpefenuTh mo ¢hopMyie

_Pa-yh)
E.= 2y Eyy

rae Ey — MoAy/b yHPYroCTH HOPOABI PH BAABJMBAHUM UMAUHAPH-
yeckoro wramma, [la, P — Harpyska Ha LITaMIl, COOTBETCTBYIOIIAs
nedopmauny, H, p — koaddument Ilyaccona, dy — AMamerp wtaM-
na, M, &y — ynpyras aedopmauus, M

KpoMe Toro, Moayie ynpyroctd FE, 3aBUCHT OT TOPUCTOCTH TO-
pol, MMHEPaJIOruyecKoro cocTaBa, HanpasjeHHs AeHCcTBUsI AedOpPMH-
PYIOLIMX CHJI 110 OTHOLIEHHIO K CJOUCTOCTH TOPObI U T 1

Ecnu E|| — Momysb ynpyroctv napajiiensHo, a £, — Monaynas yn-
pYroCTH NepreHAMKYASPHO K HannacTtoBaHuio, 10 E\/E, nna ravuu-
CTBHIX TOPOJ AOXOAMT 10 2, AJis mecyaHHMKoB — Ao 1,2, Ans ajeBponu-
ToB — 0 1,4 3JTO oTHOWIEHHE XapakTepH3yeT cTelleHb YNPYroH aHW-
30TPONMHK ropHoit mopoasl C yBeJMYeHHeM BJIAXHOCTH TOPHBIX IIO-
PO MOZY/b YIPYTOCTH CYLECTBCHHO CHUXAETCS

[To J1 A Ulpeiinepy, rophble NOpoAbl B 3aBUCHMOCTH OT MOAYJS
YOPYroCTH TNoApa3fensiioTcs Ha BoceMb karteropud Koadbduument
IlyaccoHa p AJst FOPHBIX MOPOA — BEJMYMHA, U3MEHSIOIASCS B TMpe-
genax 0,10-0,45 IIpuBeneM 3HayeHUS W 78 TOPHBIX NOPOA

Nopoaa ['muel m1a [oism Tanun Hage [Tecyanu- Kameu- [panur
CTHYHBIE NTOTHBIE  CThie CTaH CTHAKH KM Hasl CONb
B
n 0,38-0,45 025-035 0,10-0,20 0,28-0,33 0,30-0,35 0,44 0,26-0,2

Koadounment IlyaccoHa yMeHblllaeTcsi ¢ yBelaudeHHeM aedop-
MHUDYIOWeH Harpysky [UISi M3BeCTHSIKA M3MEHeHWe Harpyskd B Ipe-
aenax 10-250-500 H npusoaut x yMmeHblueHuto p 1o 0,28

Hanpasnenve npunoxkeHuss Harpy3sky napajijeJbHO W NepreHAH-
KyJASPHO K HalJIacTOBaHHIO NMOKa3biBaeT, 4To H|f > py Moayns casu-
ra U Moay/b 0GbEMHOrO CKaTUsS TOPHBIX 110poJl BHIYUCISIOT, Ope/e-
aus E 1y no dopmynam (3 1)

Koaddunuenr Ilyaccona zaBucur or Mertoza Hcnbitanusa [Ipu
OHHAMMYECKHX HCIBITAHUSAX OH MeHblle, YeM MpPU CTaTHYeCKHX, U B
HEKOTOpBIX CJIydasix BO MHOIO Da3 (A/s1 RONOMHTOB M M3BECTHSIKOB,
Hanpumep, 1,7-2,1 paza)

H3yyeHue npolleccoB paspywieHusi FOPHBIX IOpoa M HCc/eoBa-
HHe YCTOHYMBOCTH TOPHOM BbIPAGOTKH TpefylOT 3HAHUS UX CXHMae-
moctH OHa xapakTepuayeTcss K03(hHULUNEHTOM 0HBEMHOIO CXKATHS

1 dV

V, dp’
rae Vo — ob6beM MpH HOPMajbHbIX 3HAYEHMSIX JAABJIEHHUS M TemIle-
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patyps;; dV — yMeHblieHMe obbema NpH yBeJHMUeHUH JdaBJleHMS
Ha dp.

FopHbie mopoAbl yMeHbINAIOT Nog AeHcTBHEM BCECTOPOHHErO JaB-
NieHust CBOH oObeM cieayounm ofpa3om: st OOMBLUIMHCTBA TOPHBIX
nopoa f = 107%:1077, T.e. 0b6vem FOpHBbIX MOPOJ MpPH yBeTUYEeHUH
nasnedna Ha 0,1 MIla yMmeHbluaercst Ha HECKOJIbKO MHJJHMOHHBIX
WM Jaxe JeCATUMUJUIMOHHBIX 70Jel MX NMepBoHaYalbHOrO 0O0beMa,
C yBenanuenueM AaBieHHsi KO3(DGHUUHEHT 00BEMHOIO CKATUS TOPHBIX
nopoA yMeHbluaercs. Hanpumep, ans vaBecTHska 3HadeHue B npu
HeBOMBILMX NABNEHUSIX BBICOKO M cocTasisier (2,3-2,7)107% a npu
naBrenusx suie 200 MIla oHo mocruraer 1,39-10°°, t.e. snauenwii p
NSl KaiblIMTa, OCTAIOLLEr0Cs HEeCKMMaeMbIM BIUJIOTh 10 [aBJeHUS
1000 MITa.

TopHble MOPOABL AEJIST HA XPYNKHE M [IACTH4YHbIE TIPH OOBIYHBIX
ycioBuax. MaMeHeHue yc/IOBHMiIT WCTIBITAHMSA TepeMeliaeT IpaHULy
MEXAY XPYNKOCTBIO B TY win uHyio cropory. Ilo B.C. Penoposy,
XPYNKOCTh, @ 3HAYUT, M IJACTHYHOCTH, CJAelyeT pacCMarpuBaTh Kak
COCTOSIHME TeJla, 2 OTHIOAb He KakK cBOICTBO Marepuasia. B nownsatue
COCTOSIHUSI TOPHBIX TIOPOJA BXOST: CTPYKTYpa, AedeKThl M HUCKaxKe-
HUsi, OTHOCSLIMECS K CAMHM 3epHaM (DPelleTKaM), MX MOBEPXHOCTH U
BELIECTBY, CBS3bIBAIOLEMY 3€PHA, TEMIIEPaTypy WU BpeMsl JeUCTBUA
CUJT M uX 3HayeHHWe. [IpH onpeseseHHbIX COYETAHUSAX 3THX (DaKTOPOB
ropHble MOpPOIbl MOTYT BeCTH cebsi Kak XpynmKue WIM Kak MJIacTHY-
Hole Tena. JILA. UlpeiiHep Ha OCHOBaHWH IKCIIEPUMEHTOB NP BIAB-
JAMBaHUK 1OTAMMa B 06pasibl FTOPHBIX MOPOA kaaccHpHUMpPOBaT UX Ha
YIIPYrOXpYyrKH e, yIpyroliacTHyHble U He Jaiouiie obuero Xpynkoro
paspywenus. IIpu aroM ycraHOBHN M XapakTepHble KpHBble aedop-
MaLH.

[Tpy mocrpoenuu M aHanuze avarpamm (puc. 3.1) gedropMmauu B
koopavHatax P — £ (CoOTBeTcTBeHHO Harpy3ka P B HbIOTOHAaX 4 fle-

Y = v 8

0

Puc. 3.1. JAuarpammnut gedopMauyu NpH 8JaBIMBAaHHH UWITAMIIA, NMOCTPOEHHBIE B KO-
opanHatax Pu &:

a — B ynpyroxpynkyio nopoay; 6 ~ B ynpyroniacTH4HyKO MOpoRy
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dopmauns & B MHKpOMeTDaX) TaHIeHChl YIJIOB & M @y HAaKJIOHA COOT-
BeTCTBEHHO JMHUI AB 1 BC XapakTepH3yOT YNPOYHSEMOCTh NOPO/IbI
npy NJIaCTU4ECKOM AepOPMHPOBAHWUM: TOYKA A MepecedeHUs JMHM
0A (B ynpyroit obnactn) u AB (B nnactuyeckoil obnacryu) aaer 3na-
yeHue HArpy3kH Py, Mo KOTOpOil MOXHO CyAHTb O Tpesiesie Texy-
4eCTH.

JL.A. UlpeiiHep ¢ coTpyAHHKaMM IO MepoM MIaCTHUHOCTH MOHM-
MaioT HekoTopbiil koadduumeHt K, noaydyaemblt Kak OTHOILeHUe
obueit paboThl, 3aTpadeHHON 10 paspyuieHus (miowans 0ABCD), k
pabote ynpyrux medopmaunii (niomans 0EL). Toyka C cootsercr-
ByeT 3HaYeHW10 Harpysku P, npu koTopoil HacTynaer obuiee paspy-
enue o6paslia ropHoit MOpozAbl MO LITAMIIOM.

Ilns ynpyroxpynkux mopoa K, NpHHUMaeTcsl DaBHBIM eIUHHILe,
TopoAsl 0CaO4YHON TOMUIM K 3TOH KaTeropuy NPaKkTUYeCKH He OTHO-
csitcsi. Jlng atux nopoa K, yrosrerBopsiercsi HepaBeHCTBoM 1 < K, <
< 6. K HUM OTHOCSTCS M3BECTHSIKM, AOJOMHUTHI, NECYaHUKH U Apyrue
MOPOJIBIL.

Ilopoabl, anst Koropblx K, > 6, OTHOCAT K KJaccy IOpoA, <He
nawumx oblero Xpynkoro paspylueHus>. K HUM OTHOCSTCS TJIMHM-
cThle chaHupbl; Ky, paBHbIA NMPaKkTHYeCKH GeCKOHEYHOCTH, XapaKTepH-
3yeT IJAMHBL

IInacTvyeckye CBOIMCTBA TOPHBIX MOPOA CYUIECTBEHHO M3IMEHSIOT-
c C M3IMEeHeHHMEM HX MMHEPAJOrHMYeCKOro COCTaBa M IIODPHCTOCTH;
HanpuMep, NMpH NOCTOSIHHON nmopucTtocTH K, ropHOH Nopoab! yBeJsid-
YMBAETCS MO MePe YMeHbLUEHHS ee KapOOHATHOCTH WJIM TJIMHUCTOCTH.
[Topoabl ¢ NOCTOSIHHON KapGOHATHOCTBIO NOKA3bIBAIOT yBenHyeHue K,
C POCTOM TNODPUCTOCTH.

IIpoyHocT — 0OAHO W3 OCHOBHBIX CBOMCTB TropHbIX mopoa. Ee
MOXHO OTNpefesMTh KaK CONPOTUBJIEHHE TCJ MeXaHHYEeCKOMY paspy-
weHuto. XapakTep aedopMauMi Mrpaer CyllecTBeHHYIO poib. Hawu-
fosnee YacTO MCNONb3YIOTCA AaHHble 110 MpefesaM IPOYHOCTH MpH
paapeiBe R, (pactsvkeHun), usrbe R,, cxaTun Ry, CKaJbIBAaHMH T,
(cnBure, cpese).

llonsTHE O TBepAOCTM MeHee OmNpelesieHHO W MPHMEHHTENbHO K
BHEADEHHUIO /10JIOTA, YCIOBHO COCTOSILIErO M3 CBOEOOPA3HBIX KIHHbEB
(uITaMIIoB), MoXkeT ObiTh CHOPMYJIHPOBAHO KaK CONPOTHBISEMOCTh
rOpHO{i MOpOAbl BHEIDEHHID B HEro WITaMna. JTO eCThb NMPOYHOCTh
Tena MpH BJaBAMBAaHWM B Hero Apyroro Tejia. Mexay mokalzaTensiMu
MPOYHOCTH W TBEPAOCTH CYLIECTBYET KODPENSUHOHHAS CBA3b NJIs
OAHUX U TeX e Mopoj.

IIpoyHOCTb TOpHBEIX NOpOJ 3aBHCHT OT psiaa (GakTopoB, TJiaBHbIE
M3 KOTOPbIX — MHHepalorHdeckuil cocTtas, pasMep M ¢dopma 3epeH
KpUCTa/LIOB TNOPOABI, CTPYKTYpPa M TEeKCTypa, THUIM LEMeHTa, Kojaude-
CTBeHHOE COOTHOLIEHHE MeXAy LEeMEeHTOM H MaTepHaioM [ODPO/IbI,
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MOPUCTOCTh U CJAOUCTOCTb, YIJIOTHEHHOCTb, MEPEMATOCTH, BOAOHACHI-
IIEHHOCTb ¥ Ap. 3HaudTeNbHOE BJMSHHE Ha MPOYHOCTL OKa3bIBAIOT
Bua AedopMaluu, MacliTaGHblil (HaKTOp, CKOPOCTh NMPHI0KEHUS Ha-
rpysku v ap. PaccMoTpuM HekoTopbie M3 HHX.

HpO‘lHOCTb MaTeEPHAJIOB Ollpele/iaeTcsd CHJAAMU  cuerlieHUus U
BHYTPEHHEro TpeHus. Mexay NpoYHOCTBIO FOPHBIX NMOPOA M HX clle-
TJIEHUEM CYyLUEeCTBYeT TipsiMas cBsi3b. MHreHcMBHOCTB cuenyenus C
MOXXHO OnpeJeluTh Yepe3 IpefeNl NPOYHOCTH NPH CXKAaTHH Rex M
yroJi BHYTPEHHEro TPeHHs ¢ 1o ¢opmyJie

C= R.x(1-sing)
2sin @

WM yepe3 Mpefiesl IPOYHOCTH Ha pa3pbiB R,

C = R,(1+sin (p).
2sino

W HTeHCHBHOCTB ClenJieHUsT YWCAeHHO TIOYTH paBHA Ipeneny
{IPOYHOCTH NpH paspuiBe: C = R,

[lo ceyennio ofpasua ropHoi Nopoinl MPOYHOCTb HE Be3ne OAM-
HAaKOBa: ee 3HAYEHWS MAKCHMAaNbHbI NPH paspylIeHUH 3epHa MOPOABI,
MeHblle — B MECTaX CBSI3W 3eDeH W PaBHbl HYJIO B NOpax, TPelHHaXx,

WHTeHCHBHOCTD clieneHus YacTo onpejessieTcs U3 yCJIOBHS pas-
PYLIEHHs HA CABUT, 4TO OOYCIOBNEHO CHNAMHU CUENNEHUS U TPeHM.
B ofweM cnyyae CABMT NMPOMCXOAMT He IO MJIOCKOCTH, & IO HEKOTO-
poit 30He TOJIMHOM, NpeBblLalOWed pa3Mep Yactul mopoabl. Cury
BHYTDeHHero TpeHUs f IMpHHITO oueHMBaTh Ko3GHIHEHTOM WK
YLJIOM BHYTpPeHHero TpeHus ¢: tgo = f @ = 2y, — 90°, rxe yp — omnpe-
fessieMbId 3KCIepHMEHTANBHBIM IIyTEM YTOJl HEKOTOpPOH Ttowaaxky C
B ofbpasue Nopoibl K TOPUIOHTY, HA KOTOPOH NPH NMPHIOKEHHU Ha-
rPy3KH YCTaHaBJIMBaeTCsl paBHOBecHe cuia (puc. 3.2).

[naBHble nopoaoobpasyoliHe MuHepaasl obnazalOT pazanyHoM
MPOYHOCTbIO; HAaWBbICIIAsT MPOYHOCTh, Aoctvrawwmas 500 Mlla, y
kBapia. IIpy npoyux paBHBIX YCJOBHUSAX BO BCeX OCAJOYHBIX TODHBIX
Nopojax € yBeJHYeHUEM KOJMYEeCTBa PacTBOPEHHOTO KBaplia Ipoy-
HoCTb Bo3pactaeT. [IpoYyHOCTh KBAapUHTOB WM KPEeMHMSI JOCTUTaeT
300-500 MIIa, y kapboHaTHbIX mopoa oHa MeHbuie. [IpoyHocTh oc-
HOBHBIX [10POJOPA3PYLUAIOIIMX MHHEPAToOB KalbLHMTa U JOJNOMHUTA
cocrasasier coorBerctBeHHo 160 u 200 MIla. IIpoyHocTs o6noMou-
HbIX CHEMEHTHDOBaHHBIX TMOPOJ onpelesisiercss MHHEpaJbHBIM COCTa-
BOM LIEMEHTHPYIOLIETO BellecTBa.

[IpoyHocTh Ha pa3pbIB rOpHBIX NOPOA BbIUIE, €CJAH 3epHa, UX CO-
CTaBJslioLMe, MEHBUIMX pa3MepoB. [IpoyHOCTb Ha CKasbiBaHHe clabo
3aBUCUT OT pa3Mepa 3epeH. Pa3HO3epHHCTblE TOPHblE [OPOALI Xa-
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Puc. 3.2. Cxema paspymenns o6pa3na nopoam noa xelcr-
BHeM CXKHMAIOUHX yCHIHi

bp

PaKTePHU3YIOTCS MOBLILIEHHON NPOYHOCTBIO TI0 CPaBHEHMIO C TeMH, Y
KOTOPBhIX pa3’Mephl 3epeH NMPHUMEPHO OJWHAKOBBL

Kak npaBusio, ropHble MOpoAbl, MMEIOIIHE «LeMEHT> COMPUKOCHO-
BeHHs, MeHee TNPOYHBI, YeM MMOPOAbl, UMeloLre 6A3aNbTOBBIK EMEHT
W 1IeMEHT Top.

[TpoyHOCTL NOpOA NpPH CKATHH € HHU3KOM Topucroctbio (0,5—
2,0 %) cyuiectBeHHO 3aBHCHMT 0T (OpMBI M XapakTepa B3aHUMHOIO
pacnoioxeHUs 3epeH. Tak, y claHLleB OHa TP 3TOM M3MeHsieTCs OT
69 1o 247 Mlla.

Eute 6onnuiee BAUsiHHe 3TH GakTOpbl OKA3bIBAIOT HA U3BECTHSAKH.

¥YBnaxkHeHue TOPHBIX MOPOA MPUBOAUT K CHIDKEHMIO MX MPOYHO-
CTH: AAS IVIMHUCTBIX TOPOJ MajJeHue NMPOYHOCTH BeCbMa pe3Koe, Ajs
CKaJIbHbIX OHO 3HAauYMTENbHO MeHbllle — g0 20-30 %. YBnaxHeHHe 10
16—18 % noBblluaeT, a BOAOHACHIIIEHHE PE3KO CHHIKAET MPOYHOCTh
neckos. HacbliieHre nopoa HedThIO IOHUXKAET UX MPOYHOCTh.

IIpoyHOCTb MpH CXKAaTHM TOPHBIX MOPOJ BO3PacTaeT C YBeJIHYEHH-
eM YMJOTHeHus 1o NMHelHoMy 3akoHy. B.C. (Demopos cuuraer, uto
MPOYHOCTh IOPOA YBENHYMBAETCS OT CBOJAA K KpPbLIbSIM € POCTOM
TJIyGuHBI 3aeTaHus.

CyuiectBeHHoe BAMSIHHE HA [IPOYHOCTb TOPHBIX [10POJ OKa3bIBaeT
BuA aedopmaumi. [Ipy nmpounx paBHBIX YCJIOBHSIX Tpefebl MPOYHO-
ey npu pacrskeHun Ry, ckanbiBaHuM R., narnbe R, ¥ 0JHOOCHOM
CXKaTHH R, pacnonaraiorcs B clieaywouem nopaaxe: R, < Re < R, <
< Rex.

OpHeHTHPOBOYHO HX COOTHOLIEHHS AJS pa3HbIX MOPOJ Bbipaka-
10TCS 3HAYeHHSIMH

K _ 1.t R _1.1. R _p510-
: Rm_s'13' ch-0,10.0,32.
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[Ipn pocre JHHeHHBIX pa3MepoB Kybukos oT 2 ao 10 cMm Habino-
naercsl pe3Koe yBeJHYeHHE Ipelesia NPOYHOCTH Ha cxkatde Y obpas-
uoB pasmepom oT 10 ao 20 cM R., BoapacTaer, HO MeHe€ BbIpaXkeHo,
npubanxasch K HeKOTOpOMY 3HayeHMio IIpOYHOCTb 3epeH 3aKOHO-
MEpPHO YMeHblIaeTcs ¢ yBeJudeHHeM pa3Mepa 3epen B C Denopos
MOCTPOUA KPUBYIO, JAOILYI0 HATJASJIHOEe NpeACTaBJeHHe O BAUSHUH
JAMHENHbIX pa3MepoB (MaclITabHbI (aKTOp) Ha NPOYHOCTH MHMHepa-
JioB ¥ 06pa3loB ropHbIX NopoA (KYOGUKOB) NpH OZHOOCHOM CXKaTHW
(puc 33)

PeaysbTaThl MCNBITAaHHI TOPHBIX MOPOA Ha OLHOOCHOE CXaTHe
CYIIECTBEHHO 3aBUCAT OT CKOPOCTH MPUJOXKEHHS pa3pyllaioliux
yCHIUH .

[To B C ®enmopoBy, npu «MrHOBEHHOM» [1€HCTBUH Pa3pylIalOLIMX
CHJ1 MPOYHOCTH M3BECTHSIKOB, MECUYaHUKOB, TIMHUCTBIX CJIAHIIEB yBe-
anyuBaetcss Ha 10-15 % no cpaBHeHHIO ¢ 3aMe/UIEHHBIM TPHJIOXKe
HHEeM CHJ1 AHaJIOrMyHasi 3aKOHOMEDHOCTb NpOC/AeXHBaeTcd U B CJy-
Yyae UCTILITAHUS [IPYTHX TOPHBIX MOPOJ

CkopocTHoit 3¢dekT 6osbliee BAHAHKME OKa3blBaeT Ha IJIACTHY-
Hble MOPOABI, MeHblIee Ha XPYIIKHe

TopHble MOpoAB! pa3pyWalTcs M NPH Harpy3kax, MeHblile KpHTH-
4yeckHX, HO B TeYeHHe NPOJ0/DKUTENbHOTO BPEMEHH

TBepaocTh ropHbIX NOpOA HBJISETCS OAHHM W3 CBOMCTB, Npej-
CTABJIIIOIIMX HMHTepeC C MO3MUMM MeXaHMKW paspyulenus CyuecTt-
BYET HECKOJIbKO CIIOCOOOB OMNpefesieHUs] TBEPAOCTH TOPHBIX INOpOA
Hanbonee ussectHblit — no wkase Mooca Ilomyuun pacnpocrpane-
HHME METOA OlpeeNeHHs] TBePAOCTH TFOPHBIX MOpoA, pa3zpaboTaHHbIM
J1 A llpeitnepom CylHOCTh MeTOZA 3aKJIOYaeTCS BO BA2BJIUBAHUHU
B IUIOCKYIO OTIWAMGOBAHHYIO IIOBEPXHOCTh MCIBITYEMOro Tejia IlyaH-
coHa (UITaMma), MUMeIOLIero MJOCKoe OCHOBAHHe M HM3BECTHBIN AMa-
METpP, C 3aMepoM Harpy3ok, AedOpMalMy 10 pa3pylueHHs, Mapamer-
POB 30HBI Pa3pYLIEHHs], a TaKXe B BbIYMCIEHWHU NoOKasaTejel Mexa-
HUYECKHUX CBOHCTB

Rc)l( 4

Puc 33 BmnsHne munelinnix
7 pasmepos [ (Macmrabubii
2 ¢$akTOp) Ha NpouHOCTL MuHe-
PAIOB M TOPHBIX MOPOA NpH
S OAHOOCHOM CHKATHH

1 - 30HAa 3epPeH MHHEPAIOB,
> 2 — 30Ha KpPYNMHHX o0bpa3uoB
I (kyGukn)



JledopMalMIo MIMEpSIOT C TIOMOLUBbIO MHAMKATOpa € TOYHOCTBIO
orcyetos ot 0,001 no 0,002 MM B 3aBHCMMOCTH OT YCJIOBMIt UCHbITA-
uus Harpyska Ha myaHcoH npujaraercst CTYNeHSIMH, ee MOBBLILIAIOT
yepe3 Malible HHTepPBasbl, BHYTPH KaX10r0 M3 KOTOpPbIX AedopMauus
70NIAKHA NPOITH A0 KOHLA

3areM cTposiT rpacdMk 3aBUCMMOCTH ZJedopMmallMM OT Hampsixe-
HUl — KpUBYIo AedpopMalllH [1py BAABJIMBaHWM WTaMra (cM puc 3 1)

YcnoBHo kpusywo fedopmaumu aensit Ha ydactok 04 — obnacThb
ynpyroit nepopMauuu v ydacrok AB — obnacts niactMuyeckoil ne-
dopMallMK ¢ MOCTeAYIOIUMM XPYNKHM paspyuwieHdem Ilpu Mcmbita-
HUM XPYNKHX NopoA y4actok AB 6yaer orcyrctsoBatbh IlnactHue-
CKHe TOpOJbl He MMEIoT XPYMKOro pa3pyulieHusi B stom ciayyae 3a
MepPY TBEPAOCTH NMPUHUMAETCS Npeles TeKy4ecTH, YeMy COOTBETCTBY-
eT Toyka Py Ha opAuHaTe P

Harpyska P, OTHeceHHasi K MJOLAAM WITaMIa S, Npeacrasiaser
coboit npeaen rexysectu (1a) oo = Py/S

Yrpyrue cBoiicTBa Mopoa MOTYT ¢ HEKOTOPO# CTelleHblo NpHOIH-
KEHHUS XapaKkTepH30BaThcs HakjoHoM BeTBH 0A k ocn abeumce Ilpu-
ONVKeHHOe 3HAYeHHe MOAYJS YIPYTOCTH TODHOM IIODOABI MPH Ha-
Tpy3Ke, COOTBETCTBYMOLUEeH Mobolt Touyke npsaMoit 0A, moxer ObITh
onpeseieHo u3 3asucumoctH E = 0,94P/2ae, rae € — nedopmauius,
COOTBETCTBYIOL(AA Harpyske P, a — paauyc Litamna

KoadduunenT 11acTMYHOCTH MPUHUMAETCS PaBHBIM OTHOLIEHHIO
ofeit paboThl, 3aTpayuBaeMoil AJ1 XDPYNKOro paspyuieHus: (Imio-
maap 0ABCD), k pabore ynpyrux cun (niowaas 0EL)

JIst TOPHBIX NOPOJ, KOTOpblE HE JAlOT ofuiero Xpymnkoro paspy-
uleHust (NJIaCTHYHbIE TOPoAbl), K03DIHUIIMEHT MIACTUYHOCTH IIPUHH-
MaeTCsi YCJIOBHO DaBHbIM 0eCKOHEYHOCTH

ITo JT A [peiinepy, nopoasl aensTcsl Ha TPH IPyIMbI

[pynna I

Kareropus 1 2 3 4
Trepaocts, MIa 0,5-10 10-25 2,5-5,0 5,0-10,0
['pynna 11

Kateropus 5 6 7 8
Teepaocts, MIla 10 15 15 20 20-30 30-40
T'pynma Il

Kareropus 9 10 11 12
Teepaocts, MIla 40-50 50-60 60-70 >70

B tabn 31 npuBoasTCcS MeXaHUYeECKHe CBOMCTBA HEKOTODPBIX TOP-
HBIX NOpox

K nepsoit rpynne oTHocsTcs mopolbl, He Aawouve obuiero xpym-
KOro pa3pylleHus: (ClaboclleMeHTHPOBAHHbIE NECKH, Meprejiu ¢ Npo-
CN0SIMH NecKa, CYTIMHKH, M3BECTHSAK-DAaKyWeYHUK, Meprejad u map ),
KO BTODOH — YNpyromsiacTHyHble nopoab! (CIaHUBL, A0TOMUTHIUPO-
BaHHbIC M3BECTHSKH, JOJOMUTHl KBaplleBo-KapOoHaTHble H AP ), K
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Ta6bauua 3.1

Mexaunyeckue cBoficTsa ropHbix nopoa (no JLA. llpeituepy)

TopHuie nopoant Teepaocts, Mila Eﬁ:g?::g:g:; Mo?'{l&’ b ﬁ%‘gﬂ
Caunnt 100-250 >1-3 0,25-0,5
APTrHAHTHI 250-500 >1-3 0,5-1,0
Mepreau 50-250 1-3 <0,5
ITecyanukn kBapuesble 250-2500 >1-4 0,5-5,0
WapecTHsaxu 1000-2000 2-6 1-5
I'ncet 250-500 >1-6 05-2,5

Ll_(_pemmcrme nopo/ibt 25000 1-3 >10

TpeTbeit — yNpyroxpyrnkHe, kak MpaBUO, H3BEPXeHHble U MeTaMop-
¢duveckue nopoabl. M3 ocaaouHslX nmopol k NocjieAHeld Irpymnne oTHO-
CATCS KBAPLUMThI, KDEMHU 1 OKpeMHeJible KapOOHATHI.

[To metonuxe JI.A. IllpeliHepa BecbMa TPYAHO OTIMYHMTL BBICOKO-
MTACTHYHYIO MOPOAY OT BhicokomnopucTol. [lnacTHuHOCTh MOPOA 3THX
BHOB YCIOBHO NPHHUMAeTcsl paBHOH OECKOHEYHOCTH, KOrga y HMX
BMOJIHe OolpeaeneHHbIH k03¢ dHLUNeHT MIaCTHYHOCTH.

[TockosbKy NPoYHOCTb W TBEP/AOCTb TOPHEIX NMOPOA B3aHMOCBS3a-
HBI, Ha MOCJAEHION OKAa3blBAIOT BAMSHHE Te ke (GAKTOpbl U B TOM Xe
HanpaBAeHUH, YTO M HA TBepAocTh. [IpH NpoYMX paBHBIX YCJIOBHSX
TBepPAOCTb MOBLILIAETCS OT THNA LeMeHTa (cjeBa Hanpaso): TJMHH-
CTBIA —> THAPOCTIOAUCTO-TAMHHCTBIE — KapboHaTHBIA — 6a3asb-
TOBBIHA.

CyluecTBEHHO BJMSIOT HAa TBEPAOCTb CTPYKTYPa NOPOAL! M NIOPHUC-
TOCTb.

HexoTopbie dakropb! BAMSAIOT Ha R« U TBEPJOCTh HEOIMHAKOBO M
B IIPOTMBOMOJIOKHBIX HANpaBREHHUSX: HanpUMeD TeoTeKTOHUYeCKHi
dakTop — mpeAen IPOYHOCTH UPH CXaTHX R, NepneHAHUKYIASPHO K
HaruiacToBaHuio Gosible Mpefena MPOYHOCTH Ry napasijesbHo Hamaa-
ctoBanuio (R; > R)), Torna xak Ans TBepAOCTH DPe3ysbTaTbl NPSIMO
MPOTHBOMNONOXKHBI, TpuyeM R, > R, = 1,1+1,8.

M3 yucina TEXHUKO-TEXHOJOrH4yeCcKMX (pakTopoB Ha TBEPAOCThb
FOPHBIX TNMOpoA HauboJsbliee BJIMSHHE OKa3blBAlOT (aKTopbl Mac-
iTabublil, dopmbl M ckopocTHOW. YeM Bbille TBEpAOCTh FOPHOM No-
pOzbl, TEM OTYeT/MBeEE BAMSHHE macluTabHoro $akTopa; a yeM 60Jb-
We pa3Mepb! NJa0OWaAd WTamna, TeM Bbime TBepaocTb (A0 onpene-
JIEHHOTO Pa3Mepa).

sl OlleHKH COTIPOTUBASIEMOCTH FOPHBIX NMOPOA Pa3pyUIeHHIO NpH
OypeHUM MOoJb3YIOTCS TakxXe MOHSTHEM KPUTHYECKOrO HarpsXKeHHs
oy o B.C. QenopoBy, kpuTiyeckoe HampsikeHHe — 3TO OTHOLIEHHe
HAarpy3kH Ha JoNoTo P, 1npH KOTopoi HaYMHAeTCs aKTHBHOe ofbeM-
HOe pa3pyuieHHe MOpoAbl, K IepBOHAYaJbHOM IIOWAAM KOHTAKTA.
Beanunna o,, XapakTepH3yeT CONpPOTHBIEHME MOPOAbl MPOHHKHOBE-
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HMIO B Hee paboOuYMX 3/1IeMEHTOB A0NOTA M OMpenensieTcss U3 AAHHBIX
6ypeHus. IJTa BelM4YMHa M TBePAOCTh no wrammy (no JLA. Llpeiine-
py) HMEIOT OMHAKOBYI (M3MYECKYI0 CyIHOCTb. TBepaocTh MO
JL.A. llpeiiHepy onpeiensith npolle, 4eM G, M03ITOMY oHa Gonee
TMpEeANOYTUTENIbHA.

A6pa3MBHaa crocobHOCTh TOPHBIX MOPOA — 3TO CHOCOOHOCTH W3-
HalIMBaTh pa3pylUalolMi WX HHCTPYMEHT. JTO NMOHSATHE CBA3aHO C
MOHATHEM O BHeIWIHeM TPEHUH ¥ U3HOCe.

B.C. @enopos BbAENHN OCHOBHBIE MM0J0XKeHus abpa3uUBHON cro-
coOHOCTH FOPHBIX TIOPOJ NPHUMEHUTENBHO K OypeHuio.

[naBHas npuyHHa abGpa3MBHOrO M3HOCA TBEpPAbIX Tl — HEPOBHO-
CTH Ha CONpHMKacalMxcsl NMOBEPXHOCTAX. B cayyae He oyeHb 6onb-
WMX J3aBJleHHIA Ha CONMPHKACAOMIMXCH TOBEPXHOCTAX MIOWAAL HC-
THHHOTO KOHTaKTa cocTaBaseT Juib 2-107°-2-10"* yacTu nonmoit
MJOWALM TOBEPXHOCTH, T.e. BecbMa Maayio ee 4dactb. Comnpukacaio-
LMecs MOBePXHOCTH HaXONATCHA MOX AefCTBMEM TOYEYHBIX Harpyxe-
HHit. UKMco MeCcT KOHTAKTa 3HaYMTENbHO, HO IJI0LAb UX COMPHKOC-
HOBEHHS MaJsa.

B obiueM cayyae abpa3uBHBIA H3HOC — [poliecc BeCbMa CJIOXKHBIM.
Ha oxHuXx yyacTkaX obecreymBaeTcsi MexaHMueckoe clemeHHe (La-
panaHHe), ¥ 31eCh CONPOTHBJIEHME TPeHHI0 0OYyCN0BaMBaeTCA MPOY-
HOCTbIO Ha Cpe3 B3aMMHO BHEAPAIOLIMXCS 3JIEMEHTOB MOBEPXHOCTH.
Ha apyrux ydactkax obecrieynBaeTcs MOJIEKYJISIDHOE CLeENJieHHe, W
CONMPOTHBJIEHHE DPa3PYLIEHHUIO CBS3AHO C IPEOJ0JIEHHEM MOJEKYJIAp-
HbIX cwi. IlpakTHyeckn 1ipu OypeHHHM MONEKYJSAPHBIMH CHIaMHK
MOXHO 1peHebpeyb.

O6beMHbIA H3HOC

V = 3, pfs,

rae 8 — xko3$¢HUMEHT M3HOCA; M, — KHHeTHYeckuit KoappHUMeHT
BHELIHEr0 TPEHMS; p — TBEPAOCTb rOPHOM 1opoas; / — niowanb co-
NPHKOCHOBEHUS TPYLIMXCS MOBEPXHOCTEH; S — MyTb TPEHUS.

Toraa ans 0QHOro WM TOTO K€ M3HALIMBAIOIIErocs MaTepHanta MpH
IPOYMX PABHBIX YCJOBHUSX MPHU CONPHKOCHOBEHHH C PasHbIMM IOPO-
Jamu (B Mpefenax olpeaerieHHOrO KJ1acca) MOXKHO 3amUcaTh:

Vi/Vy = P1/ M2 P2,

rae (4, P4 — COOTBETCTBEHHO KO3(OdULMEHT BHeuwlHero TPeHUA H
TBEPAOCTb OMHOW MOPOABL; Hy, P — TO XKe, BTOPOiA MOPOBL.

CnenosatensHo (110 B.C. ®enopoy), ans GypeHHs Mepoit OTHO-
CUTEe/NIbHOM  abpa3uBHOM  CIIOCOOHOCTM  TOPHOM  MOPOALI  MOXET
CIYXUTb Mpou3BeaeHHe koaddHIMeHTa BHelIHero TPeHHWs M TBep-
JOCTH.
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Koadduumnent tpenus o nopoay tem Gosiblite, YeM BhIlle ee TBep-
JIOCTh MPH OJMHAKOBOM MHHEpaJOTHYECKOM M 3EPHOBOM COCTaBe, YTO
0OBACHAETCS 3aTPYAHEHHBIM BbIJIaMbIBAHWEM 3epPeH W3 10poAbl No-
BLILIEHHON TBEPIOCTH, 3 TaKXKe TeM, YTO Pa3pyLIAMOIUMA UHCTPYMEHT
uapanaetcs 60see MHTEHCHBHO.

Ilo TeM e NpPUYMHAM i, BbllUe [PY TPEHHH O MEJKOIEPHUCTbIE
MOpoabl C OCTPOKOHEYHbLIMH W pebpHCTbIMHM 3epHaMH, 4eM MpH Tpe-
HMM O KPYNHO3EPHHUCTBIE MOPOABl C OKATAHHBIMU 3€pHAMH.

IIpu TpeHMM HHCTpyMeHTa O mnopofdy (HeuwnHdoBaHHYIO) Ko3d-
dUUHEHT y, ABAseTCS Bo3pacTawolledl GyHKUMeH HOPMalbHOTO JaB-
JIeHWsl BILIOTh 0 MOMEHTa, KOT[a 3TO JaBjieHHe He CTaHeT pPaBHLIM
TBepAOCTH mopoasl. B nanbHeiieM y, octaetcs NMPHMEPHO MOCTOSH-
nbiM. [{ns pacyeTon npu GypeHuM B peaNibHbIX MOPOAaX K, ClexyeT
onpenensTb NMpH HOPMaJbHbIX JaBleHHSIX Ha TPYUIHMXCS MOBEPXHO-
CTAX.

3.2. BIMSAHHUE BCECTOPOHHEIO JABJIEHHUA,
TEMIIEPATYPbI H BOJJOHACBIIIEHU S
HA HEKOTOPBIE CBOVICTBA TOPHBIX IOPO]T

IpaBUTauMOHHbIE CUJIbI, TEKTOHUYECKHE HANPsKEHUs, NaBJeHHA
HacbIAIIKX TOPOAY (JIOMIOB BbI3bIBAIOT HANPSKEHHOE COCTOS-
HUe, UCHBbITbIBaeMOe TOPHBIMH MIOPOJaMHU B 3eMHOH KOpe M Ha3blBae-
MoOe TOpPHbIM JaB/ieHUEM p;, KOTOPOe NPUHATO ONpefleNisiTh B 3aBHCU-
MOCTH OT TJIOTHOCTM P BbILIEJIEXALMX MOPOJ U TTYOHHBI paccMart-
pUBaeMOM TOYKHM 2, T.e. Py = Po £2.

Japnenue, 00ycNoOBNE€HHOE CONPOTHBIEHUEM MacCHBa paJNalbHON
nedopMalii  BbiaeNeHHOro ofbeMa Mopoabl, Ha3dbiBaeTcs OGOKOBLIM
JlaBJIeHUEM pPg U 3aBUCHT OT FOPHOI'O AaBJIEHUS:

=k
pﬁ_l_uprl

rae u — koadduumnent Ilyaccona.

Haxkoneu, ¢tonapl, HaXoasumMecs B MJacTaX MOA OnpegeNeHHbIM
JaBjieHHeM, B OCOOEHHOCTHM BO/Ja, OKa3blBAIOT BECbMa CepPbe3HOE
BJIMSIHME Ha IOBeJeHMe TOPHBbIX MOPOA M UX CBOHCTBA B KOHKPETHBIX
ycnosusix. Haubonee monno uaydeno BAMSIHHE BCECTOPOHHEro Cxa-
THA Ha M3MeHeHHue NMOoBeJleHHs! TOPHbIX MOpOL.

YcraHosneno:

1. TeepaocTb I'TMHMCTO-KapOOHATHBIX TMOPOA CYIIECTBEHHO 3aBH-
CHT OT BCECTODOHHero caTHsa. Uem MeHblie TBEPAOCTb, TEM 3aMeT-
Hee BIMAHME Ha Hee BCeCTOPOHHero famjieRusl. Oco6eHHO WHTEHCH-
BeH pocT ee npu AasaeHnsx 70—80 Mlla.

42



2. Inactnuyeckue cBOcTBA TJIMHNUCTO-KAPOOHATHBIX MOPOA W3-
MEHAITCA B YCJIOBMAX BCECTOPOHHEro [aBNeHWs ClefyloluM o06-
pasoM.

C noBbllIEHHEM BCECTOPOHHETO [AaBJ€HUA [Mpelesl TEeKYy4YecTH H
k03(h(MUUMEHT MIACTHYHOCTH MOPOJ YBEIUYUBAIOTCH, TEMI <«YIPOY-
HEHMA» [I0POA 10/ LITaMIIOM NPH 3TOM Bo3pacraet. [Ipu onpenenen-
HOM [aBJleHUH KO3 HLUMEHT NNACTUYHOCTH [ KaxA0H IOpoAbl
CKayKoM H3MeHsieTcs A0 . UeM Bbille KO3G(HIIMEHT MIACTUYHOCTH
nopoibl, YeM 3aMeTHee BJMsHHe [aBJieHMsA Ha pocT nociaepHero. C
yBeJIMYEHUEM [aBjleHust TeMn pocTa koad¢HUMeHTa [1aCTUYHOCTH
CHMOKAETCH.

C yBenuyeHueM [aBlleHHst Mpeaesl TeKydecTu Nopoj IpuU TeMIie-
patype 150 °C BoapacTaer.

b.B. Baitniok n JLA. [lpeliHep M3y4naH BAHsHHE HANPSIKEHHOTO
COCTOSIHMS M BJQXHOCTH HAa YCTOHYMBOCTH T[JIMHUCTBIX [10pOJ B
CKBO)KMHaX Y MNOPULUIM K BBIBOAY, YTO [UJJACTHYHbIE TJIMHUCTbIE
IOPOAbI MOIYT COXPaHATb YCTOHYMBOCTb [0 3HAYMTENbHBIX TAYOMH
naxke 1pH HeOOMBLUIOH IIOTHOCTH >KHUAKOCTH, €CJM He NPOMCXOLMT
MX YBJIaKHEHHe, KOTOPOe CYUIECTBEHHO CHH)KAaeT MPOYHOCTHbIE
CBOMCTBA.

O6was 3aKOHOMEPHOCTb /I BCEX TOPHbIX MOPOA — YMEHbUIEHHE
IIPOYHOCTH HPU HACBILLIEHUH UX BOAOM.

Bona u ocobexHo BoZa ¢ pacTBOPEHHbIMM B Heil 110BEPXHOCTHO-
akTHUBHbIMU BeulectBaMu (ITAB) cylmecTBeHHO MOHM)KAaeT IOBEPXHO-
CTHYIO SHEPrMI0 TOPHOH MOPOJBI, TeM CaMbIM YMeHbUIas ee MpodY-
HOCTb U TBEPAOCTb.

Kuakocts, Haxoasascs B IOpax TOPHOHN MOPOJbI, TaKXKe OKasbl-
BaeT BJIMsHHE Ha ee CBoicTBa. B ciydae HeusonmpoBaHHOro obpaslia
(MaccuBa) TOPHBIX [OPOABI MPU CO3AAHWH TMAPABJHYECKOTO [aBje-
HHUA B TIOpbI [IOPOAbI GYAET MPOHUKATDH XKHAKOCTD, CO3LAIIIAA JaBJie-
HHe. B aTOM ciyyae Ha cKeJeT NOPOAB! AefCTBYET Pa3HOCTb MEXAY
BHELTHUM TWApPaBINYECKHMM M TIOPOBBIM JaBleHuaMu. EcaM pa3HoCTb
MaJsa, 4yTo o6bIyHO Habyoaercs, TO MeXaHHYecKue CBOMCTBa MOPOAbI
IIPK CO3aHHH BCECTOPOHHErO THAPABAUYECKOr0 CXKATHS 3aMETHO He
U3MEHSIIOTCA.

TopHble MoOpoab! B YCAOBUAX MX pa3pylleHHsa Ha 3ab0e CKBaXKMHbI
He HaxolATCS B 00bEeMHO-HANPSXKeHHOM COCTOSHUM B IIpeiesiaX 30HbI
paspylleHHs U npeapa3pylleHHs. IpH HalMHYMM KamWJIAPHOTO JdaB-
nenus, pasHoro 200-250 Mlla, %MAKOCTb NPOHWKaAeT B TPELIMHOBA-
Tble y4acTki 3a6ost, obpasyemble N0NOTCM, W yCTpaHsSeT BCECTOPOH-
Hee JaBJjieHue B objacTH paspylleHHs. B mpouecce paspyuieHUs
nopoast 3abos KUAKOCTb 6ypoBoro pacTBopa (GHALTPYeTCS CKBO3b
3a60#, 4YTO cHOCOGCTBYeT YpPaBHOBELIMBAHMIO T[HAPOCTATHYECKOrO
IaBJieHHs B npefiesiax I1yOHHbI MPOHUKHOBEHHUSA KMAKOCTH.
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3.3. OCHOBHDBIE 3AKOHOMEPHOCTH PA3PYUIEHUA
TOPHbBIX MOPO/J

TopHble MOpOALI Pa3pyLIAIOTCA BCEACTBHE OTPbIBA (OT HOPM2Jb-
HBIX HaMpsDKeHWH) WM CABWra, CKajblBaHMs, cpe3da (OT KacaTelbHbIX
HanpsikeHui). IIpu cxaTuH nopoaa paspyuiaeTcs NpeuMyLIECTBEHHO
Ha CKaJibiBaHHe, NPH PacTsKeHHH — Ha OTpbIB. Pa3pylileHHe TOPHBIX
MopoJ — NpOUECC CJIOKHBIA, M pa3pyuieHHsl Ha cKaslblBaHUe U OTPLIB
CONPOBOXAAT APYr ApPYra.

[Ipouecc paspyurenns TpeGyeT BpeMeHM W MPOUCXOAUT MOCTENeEH-
HO, HO C pPa3lMyHOM CKOpOCTbIO. PaapyliieHue OOBIYHO MPOXOAUT
N0 KOHTaKTHBIM MOBEPXHOCTAM OTAE/JbHbBIX MHHEPAJbHBIX 3€peH.
[IponomkuTesbHOCTD pa3pylleHHs MIs OJHOM M TOH >Ke [Oopoibl
Npy MPOYHX DABHBIX YCJIOBUSIX ONpefelsieTcs Harpy3koii, TeMmepa-
TYpPO#M, AaKTHMBHOCTBIO CpEibl, HAlPSKEHHBIM COCTOSIHUEM [1OPOJ
U T.A

[Ipu OypeHMM CKBa)KMH Da3pylieHHe TOPHBIX I[OPOA A0J0TaMH
Pa3snMYHOro THUMAa MOXeT ObITb MOBEPXHOCTHLIM W o6beMHbiM. [lep-
BbIl BMA paspylleHus 0ObIYHO Head(eKTHBEH — OH CBOAMTCH K
ApobeHNI0, UCTHPAHHMIO, BbIIAMBIBAHWIO M3 MacCHBa W NPOTaJIKMBa-
HHIO B HaMpaBJeHWHU BHXKEHHS HHCTpYMEHTa YacTHIl TOPOALL

[Ipn yaapHOM BO3JeHCTBHH TOpHBIE MOPOAbI MOTYT pa3pylliaTbCs
IIPH HarfpsiKeHUAX MeHblle KPUTHUYECKUX, COOTBETCTBYIOILUX Ipele-
Sy rpo4yHocTH. 1Ipu HEKOTOPOM 3HayeHHH CHMJIBI NOPOAA pa3pyluaeTcs
rnocJie MepBOIro yaapa. Y MeHbLIeHHe CHibl TpebyeT yBesMyeHHs 4Yuc-
Jla yJapoB Mo OAHOH M Toi ke Touke. Huke HEKOTOPOro 3HayeHMst
CHJIbl pa3pylleHWe Mopoibl He Npou3oiizeT nmpu aw06oM 4Hcle yaa-
pOB.

PaspyuieHue nopoabl MpH UMKIMYECKHX Harpy>keHHsx obycnos-
JIMBaeTCA ee yCTaNocThio. YHCI0 UMKI0B Harpys>keHUs MpH Hampsike-
HUSIX, 6JIM3KUX K Mpefeny yCTaloCTH, HeobXoauMoe A/ paspylieHHst
TAKMX MMOPO, KAK MPaMop, U3BECTHSK, NONOMHT, KBAPLMT, COCTaBJs-
et 50-110.

OTHolleHHe TIpefesia YCTaJOCTH K MPOYHOCTH A 3THX NOpPOA
B 3aBUCHMOCTM OT IJIACTMYHOCTH konebnercss B npegenax 1/21-—
1/29.

MeHblllell, HO MPOAOMKMTENLHO JEACTBYIOLIEH CHIOH MOXKHO
JOCTUTHYTh 6oJiblllero paspylinTenbHoro s¢dekta, dem 6onbuieit
CHJION, HO AeNCTBYWLIed MTHOBeHHO. (efloBaTe/IbHO, B peasibHbIX
yCnoBUAX Mpu OYpPEeHHH C YBelMYEHHEM 4acTOThi BpalleHusl 10/10Ta
HeoOX0/IMMO yBeNWYMBaTh oceByl0 Harpysky. Ha addexr paspyue-
HMst TOPHBIX [OPOA 4acTOTa BpauleHUst [0JI0Ta OKa3blBaeT [BOSKOE
BIHUsiHME: 3¢ HEKTUBHOCTL Pa3pyLIeHWs] BO3pacTaeT, HO BMecTe ¢ TeM
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CHWXAeTCs NPOAO/IKUTENIBHOCT KOHTaKTa 3y6H110B 1IAPOIIKH ¢ MOpo-
JIO, 4TO yMeHbIaeT 3¢ (PeKTHBHOCTb pa3pyLIeHHUs.

IIpu NOBEPXHOCTHOM pa3pylleHHH MeXaHWyecKas CKOPOCTb Ipo-
XOJAKH YBeJIHYMBAETCA NPOMNOPLMOHANBHO POCTY YacCTOThl BpalleHUs.

[lopoaa pa3pyuiaeTcsi 4 npu AeHCTBHM Ha Hee CTPYH XXHAKOCTH,
KOTOpad MCTeKaeT U3 OTBEPCTHIl 10J10Ta, MpHUYEM ClefyeT BBIMOMHWUTD
YCNOBUSA: MOTOK XHAKOCTH JOJKEH OKa3biBaTh Ha 3aboi NaBiieHWe p;
CKOPOCTb MepeMellleHHs CTPYH ¥ OTHOCHTENbHO TIOCKOCTH 3abos He
JHOJKHA NPEBbILIATE HEKOTOPOro 3HA4€HHWS, 3aBMCALIETO OT p, H
IIPOYHOCTH NMOPOAbl Rex.

Mexay 3THMHM BeJMYMHAMHK YCTAHOBJIEHA 3MNUPHYECKasl 3aBUCH-
MocTb p, > Ky Rk, uTO cripaBeaiunso npu v < 0,5 m/c. OnbITHBIA KO-
apduument Ky pomkeH 6bith pasHbim 0,25-0,35.

JInsl KOHKPETHBbIX yCA0BHH OypeHHs MaKCHMajibHas MexaHu4ecKas
CKOPOCTb MPOXOAKH OyZeT TOJbKO MpH ONpefeNleHHOM COYEeTAHHH
YacTOThl BPALEHHS, OCEBOM HATDY3KH Ha [0JIOTO M PACX0Ja XHAKO-
CTH. DTOT pacxoa — OnTHMalbHbid. Pekomenayercs noabupatbh coot-
BETCTBYIOIlEE COYETaHWHe [1apaMeTpoB THMAPOMOHHUTODHOH CTpYyH,
obecneuyuBsaloliiee OKOHYATENbHBIA OTPLIB M yBeMMYeHHe YacTUL, mpe-
0/10JieH1e YTHEeTaKINero Ux Mepenajia AaBleHus, 06pa3yloLierocst 1npu
HellpepbIBHOM mnpouecce GUAbTPALMHM XKUIKOCTH B 30HY Da3pyLIeHMS.

Boifop onTuManbiibIx Mpoueccos, ¢BA3aHHbIX ¢ GypeHWeM ckBa-
KUHBI, [10KA HEBO3ZMOXEH H3-33 Da3JMYHLIX TEXHHUKO-TEXHOJOTH-
YECKUX TPYIAHOCTEN U HE3HAHUS YIPYTHX, MAaCTHYeCKUX, [POYHOCT-
HbIX W abpa3uBIibIX CBOHCTB FOpHBbIX Mopod. TeM He MeHee, 10Jb3y-
sicb  0000UIEHHBIMM IOKA3aTeNAMH, XapaKTePU3YIOIMMH CBOMCTBa
TOPHBIX TOPOA, MOXHO N0GHUTBCS CyuleCTBeHHbIX pe3yabratoB OauH
M3 TaKMX 110Ka3aTeneil ~ OypUMOCTb FOPHBIX MOPOA.

ITon 6ypHUMoOCTbIO MONMMAOT yray6ieHHe cKBakuHbI 33 1 4 cob-
CTBCIiHO OypeliMst — Tak Ha3blBaeMYO MeXalHU4ecKylo CKOPOCTb I1Po-
XOIKH U, (B M/4).

ITa CKOpOCTh € TedeHWeM BpeMCHW BCJEACTBME M3HOCA J0JI0Ta
yMeHbInaercst. MIaMeHeHWe CKOpPOCTH v, BO BpEMEHUW ¢ MOXHO BbIpa-
3UTb HECKOJNLKUMH crocobaMH, HalpHuMep:

v = v e

e = 0o(1 +6,6)™;
U, = vo(l + at)™,

T/l o — HayalbHas MeXaHWYecKas CKOPOCTb NPOXOAKH, M/4; k, 6, m,
o, X — KoahdUUHeHTb

Ipu npasusslio moxobpaHHbIX pexxuMax GypeHus, Koraa obecne-
yrBaeTcst 0ObeMHOe pa3pyllieHHe TOpHbIX MOpPOJ, Yy 06paTHO Mponop-
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uMOHaNMbHa TBepAocTH. OHa 3aBUCHMT TaKke OT ApYrux cBoHcTB (ym-
PYTOCTH, IJIACTHYHOCTH U AP.). [Ipn o6beMHOM pa3pyumieHHH nopoa
MPOYMX PABHBIX YCJIOBHUSX MOXHO CyIMTb O TPYAHOCTH pa3bypusa-
HHS TOPOA Pa3HbIX KaTeropuil, o0yc/lOBIMBaeMOM MPOYHOCTHBIMH,
YOPYTHMH M IJIACTHYHBIMH CBOMCTBAMH OO/,

KoadduumenTs! &, 6, 1 x XxapaKTepu3yioT TeMIl MafeHUs] CKOPOCTH
C TeyeHHeM BPEMEHM B pe3yJibTaTe M3Hoca A0JNOTa BereacTBue abpa-
3UBHOI crnocoGHOCTH TopHol nopoasl. Kpome abpasuBHBIX CBOMHCTSB,
3TH BeJIMYMHBI 3aBUCAT OT M3HOCOCTOMKOCTH PaboOYMX 3JIeMEHTOB
10J10Ta, €ro KOHCTPYKTHBHBIX 0cobeHHOCTeit, cnocoboB ¥ napaMeTpoB
pexnMa BypeHus.

Ecau nopoabt onpeaesieHHO# rpynisl pa3bypuBaOT 10J0TaMH O/-
HOIl U TOH ke Mojenu, OAHOro pa3Mepa, NMPH NMOCTOSHHBIX PeXHMax
fypeHus, TO MO TeMIMy CHHXKEHHS MeXaHMYecKOM CKOPOCTH IPOXOAKH
MOXHO CyauTh 00 OTHOCHTEbHONH abpa3HBHON CMOCOGHOCTH MOPOA.

Kosdbdruments: m M o — BeAMYHHBI MOCTOAHHBIE, He 3aBUCALIHeE
oT abpa3uBHLIX CBOMCTB rOpHbIX Mopoa. Iloka Heslb3s CKa3aTh, KaKOH
U3 KO03(p(HUUHEHTOB NpPeANIOYTUTEbHEe MCIOAb30BaTh AJA OLEHKH
abpasuBHO# croco6HocTH.

WasectHn M apyrue oueHku 6ypumoctu. [To B.A. Tapacesuuy, B
OCHOBY OLeHKM OYPMMOCTH TNOJIOXKeHa y/lelbHasi SHeprus paspyuue-
HHsA, onpefesifieMasi B 3a00MHBIX YCIOBHAX.

B.C. Bnaaucnasnes mnpeanaraer knaccudpHUMpoBaTh O6ypHUMOCTb
FOpHBIX TOPOJ N0 MeXaHH4eckKOH CKOPOCTH NMPOXOAKH, NOJy4YeHHOM
Ha ONTHMaJbHOM DeXxHMe OypeHHst MHCTPYMEHTOM, HAOLIMM MaKcCH-
MaJIbHYI0 MEXaHMYeCcKyl0 CKOPOCTb NMPOXOAKH B TaHHOI nopoae M ap.



KOHCTPYKUUA CKBAXKUH

g

Ha coBpemeHHOM 3Tane pa3BUTHMs TEXHOJOTHM K TEXHHKH Oype-
HHMS WCIIOJIb30BaHbl MOYTH BCe BO3MOMXHOCTH YIpOIIEHMS KOHCTPYK-
UMA CKBAXKMH 3a CYET CHH)KEHHS 3a30POB MedJy CKBaXXHHOM M KO-
JoHHo#. [loaToMy manbHeiiiee uX cOBepLIEHCTBOBAHME MOXET HATH
JMIUb MO MYTH YBeJWYEHUS AJNHHBI BLIXOJa HE3aKPernJeHHOro cTBOJA
W3 npeaslayied koaoHHb!l JIMHa BBIXOZa 3aBUCHT B OCHOBHOM OT
IPONOJIKUTENBHOCTH OYpeHHs, T.e. MaKCMMaJbHO BO3MOXHOTO Bpe-
MEHM YCTOMYMBOCTH CTBOJIA CKBRJXCMHBI B OCJOXHEHHBIX Te0JI0rHye-
CKMX YCJIOBHSX.

Hapsiny ¢ aTuM anMHa BBIXOZa M3 NPOMEXYTOYHOH KOJOHHBI 3a-
BHCHT OT YCTOWYMBOCTH MOC/AeJHeH K BHEWIHUM W BHYTPEHHHUM Ha-
rpy3KaM, KOTOpble IIPH MeXaHU4eCKOM H3HOCe CTeHOK obcagHbix Tpy6
crnoco6Hbl BbI3BATh MOBPEXAEHHS KOJOHHBI WM [I0TEPI0 TepMeTHY-
HocTu. IIpu 6ypeHnn riyboKux pa3BeOYHBIX CKBaXXKHH 3TO HEJOMyC-
THMO.

Crenenb M3Hoca TpyO onpeaensieTcsi BbIMOAHEHHOM B o6GcaaHoi
KOJIOHHe paboToi nmpH 6ypeHHH u3-moa GalllMaka KOJIOHHbI Ha JJIHHY
Bbixofa u3 Hee. OObeM yKa3aHHOI pabOTHl XapakTepusyercsi B OC-
HOBHOM YHCJIOM CIYCKOMOIbEMHBIX Orepaldi, BbIIONHEHHBIX B KO-
JIOHHE, U BpeMeHeM BpauleHust 6ypuibHOro MHCTpyMeHTa B Held. Ilpu
OMTHOM M TOM K€ 3HAYeHWH IMyTH TPeHusl W3Hoc obcalHbiX Tpyb pa3-
JMYeH NMPU Pa3HbIX 3HAYEHUAX MPHXXMMAIOLUIMX HATPY30K, 3aBUCALMX
OT yrjla U a3uMyTa MCKDHBJIEHHS CTBOJIa CKBRXXMHBI, AJIMHBI U Aua-
MeTpa OYpMIBHOTO HHCTPYMEHTa, CKODOCTH [BMIKEHHS KOJIOHHBL
CnenosaTtesibHO, MpHMEHEHHE BBLICOKONPOYHBIX TPYO B KOMIIOHOBKE
KOJIOHHBI He 03Hayaer, YTo oHa OyaerT uMeThb 60O/bLIYI0O U3HOCOCTOM-
KOCTb, 1103TOMYy 06GCajiHble KOJIOHHBI, MpelHa3HayeHHble Aas ray6o-
KHX CKBaXXMH, He PEKOMEH/IYETCS COCTABJIATH U3 BBICOKONPOYHBIX
TPYO ¢ MOHMKEHHOM TOMIIMHON CTEHKH.

O61beM paboT B MPOMEXKYTOYHBIX KOJIOHHAX HACTOJIBKO BEJIMK, YTO
n36exaTh 3HAYHTENLHOrO U3HOCa TPYO HEBO3MOXKHO.

[Ipn BbIGOpE KOHCTPYKUMHM CKBaXXMHBI He0OXOAMMO OLEHHUBATD
LJIMHY BBIXOJa M MeXaHHYeCKMil M3HOC MPOMEXYTOYHBIX KOJIOHH.
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[.M. 3pauxoM 6blna npeanoxeHa MeToarka paboT 10 OLEHKe K3HOCA
obcafHbIX KOJIOHH, MOJyYMBLIas WHPOKOE PacrnpOCTpaHeHHe B Mpak-
THKE MPOEKTHPOBAHUA KOHCTPYKUMIl ckBaxkuH Ha KybGanu. Metonrka
Mpoillsia NPOMBbIIIJIEHHYI0 anpoballdio W MOKa3ala XOpOLIYio CXOAH-
MOCTb pe3yJ/IbTaTOB pacyeTa M 3aMepOB OCTATOYHOH TOJILMHBI CTEHOK
obcaaHbix TpY6 mocje MX M3BJIEYEHHS U3 CKBAKHH.

Jns onpenenenus obbema paboT npd BO3BPAaTHO-NOCTYNAaTENbHOM
ABW>XeHUU L, u BpameHun OYpUABHOrO MHCTPYMEHTa B KoJioHHe Ly,
a Takxe M3HOoca 06canHbIX TPYD i MpeasioxkeHbl ClelylolIMe 3aBUCH-
MOCTH:

L =2—7’(S+Ho%-f’o); @1

s=H, (i’%”')(%‘) , (42)

L= ndntli; (43)
0

i = (L, + Ly)/A1500, (4.4)

T@e ¢ — 4Yucao peiicoB; A — anuHa GypPUIBHOTO 3aMKa B CBHHUYEHHOM
Buae; [ — cpeaHss AJMMHa OHOU TPYOBI C 3aMKOM; S — CpeiHAs AJIMHA
6ypuJibHOH KOJIOHHBI IIPH CRyCKe MM MoabeMe 3a peiic; Hy — obwas
anvHa YBT, H| — HavanbHag raybuna 6ypenus; d — aHameTp 3aMKa
6ypHibHo# TPYOBI; n — CcpeaHsis 4acTOTa BpauleHusl poTtopa npu 6y-
peHuM B MHTepBase oT H; 10 Hy; t — BpeMsi GypeHUst POTOPHBIM CIIO-
coboM; lp ~ paccTossHHe Mexay 3aMKaMu OYpPHJIbHOH KOJIOHHBI,
41500 — ycnoBHOe NUHelHOe nepeMelieHHe OYPHILHON KOMOHHBI, M,
Heo6xoaMMoe s M3HOCA CTEHOK ofcamHbiX Tpyb Ha 1 MM.

[lo npuBexeHHbIM ¢OpMYJiaM BBINOMHEH pacyeT MeXaHH4YecKOro
M3HOCca TpyO NMPOMEXYTOYHBIX KOJOHH ANS psAfa KOHCTpykuwit. Urto-
ropble TaHHBIE pacyeTa MOKa3bIBAIOT, YTO JaXKe MPH JJMHe BbIXOAa M3
konoHH 1000-1500 M M OTHOCHTEeNBHO MaJioM YHcile peiicoB (cpen-
HAS mpoxoaka Ha 0s10T0 10 M) M3HOC CTEHOK MpeabIAyIUMX MOTail-
HbIX KoJioHH cocTtasssier 30—77 % oT HadaJbHOH TOJIUIMHBI CTEHOK, a
anst 299- 1 245-MUATMMETPOBBIX KOJOHH B MOJOOHBIX KOHCTPYKUMSAX
npy paccUUTaHHOM ob6beMe paboT B HMX BO3MOXHO NpOTHpaHHe 06-
caJHbIX TPYO HaCKBO3b.

Hcnonb3oBaHWe B KOHCTPYKIMAX CKBaKMH KOJIOHH-CEKUMH U no-
TalHbIX KOJIOHH [pefonpelensieT MpUMeHeHHe KOMOHHHMPOBAHHBIX
6YPHUABHBIX KOJIOHH. DTO MO3BOJSIET YBENMHUYHTb Ha 22-53 % koauye-
CTBO 6YpOBOro pacTBOpa, [10aBaeMOT0 Ha KOHEYHYIO rIy6uHY, 4TO
TNPUBOAMT K MHBIM THAPOAMHAMMUYECKHUM YCJOBUAM Tpu pa3bypusa-
HHMM NPOAYKTHBHOTO TOPHU30HTA.
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[Tox HameXHOCTbIO KOHCTPYKUMM CKBRXWHBI cJefyeT TIOHMMATh
TaKoe TEXHMYEeCKOe COCTOSIHME 3aKpelJIeHHOW 4acTu CTBOJA, KOTOpoe
103BOJISET OCYILECTBAATb KOMILIEKC TEeXHOJOTHYECKMX Onepauui,
HalpaBJeHHbIX Ha YCIELIHOe MpeooieHHe BO3HMKIIMX OC/I0XKHEHHI
M JanbHeluiee yraybnenue ckBaxkuHbl. IIpH 3TOM K KOHCTPYKUMH
CKBa)KMHBI MPeIbABIAIOTCA CEAYIOLMe OCHOBHbIE TpeOoBaHU:

MCII0JIb30BaHHe OOCAIHBIX KOJOHH ONTHMAJIbHOTO JMaMeTpa AN
TIepeKPBITUA BO3HUKLIMX 30H OCJIOXHEHUH M JOCTHXEHHe NMPOeKTHOM
ry6HHBI CKBaXKMHBIL,

npeaynpexaeHue HHTEHCUBHOTO MeXaHHYECKOTO M3HOCA BHYTPEH-
He# YacTH 06CaZHbIX KOJIOHH;

nepefavya Ha 3a60ii MakCMMyMa TMAPaBIMYECKOH MOI[HOCTH IJI5t
BbIOOpa ONTHMAJIBHOTO peXXuMa GypeHus;

BO3MOXHOCTb CO3/laHHS 3HAYMTE/bHBIX MO abCOMOTHBLIM 3HaY€HH-
AM M3OBITOYHBIX BHYTPEHHHUX AaBJEHMI B 3aKper/eHHOH YacTH CTBO-
na ans 6opb6bl ¢ BOHUKAOIWMMH Ta3oBoaoHeTeNpOABAEHUAMH WK
IIpH 0’KHAAEMOM BCKPHITHH MiactoB ¢ ABII/L;

UCKJIIOYeHHe 3aKOMOHHBIX MPOSABJEHU! W MEXKIJIACTOBBIX NepeTo-
KOB;

obecreyeHHe MPOYHOCTH KOHCTPYKLUMM CKBaKMHBI B COYETAHHH C
rePMETHYHOCTBIO KaX10M 06caqHON KOMOHHBI M 1IeMEHTHOTO KOJbLA;

KayecTBeHHOe pa300iueHHe Bcex TOPHU30HTOB M B IIEPBYIO ouYepelb
ra3oBbIX I1JIACTOB — 0OBEKTOB CaMOCTOATENILHON pa3paboTKy;

ROCTHXKEHHE 3aNpPOEKTHPOBAHHBIX PEXMMOB 3KCIIyaTallMM CKBa-
XKMHBI, 00YCJIOBJIEHHbIX MPOEKTOM pa3paboTKu ropu3oHTa (MecTOpO-
JKJIEHUA);

IIPUMEHEHHE COBPEMEHHBIX METO0B MCIBITAHMSA, OCBOCHUA U pe-
MOHTa CKBaXKHHBI.

OnmuH 13 BaXKHEHLINX BONPOCOB HAJEKHOCTH KOHCTPYKLMH CKBa-
KUHB — obecriedeHne MPOYHOCTH M FEPMETHYHOCTH KaKAOTO UHTEp-
BaJa KperuieHHs. Pe3b6oBble coenuHeHus obcannbix Tpy6 B cuiy
CBOMX KOHCTPYKTHBHBIX 0COGEHHOCTeN HerepMeTHuHBI. 3aMepsl, Npo-
BeleHHble Ha pa3pedaX CONpSKEHHbIX pe3bOOoBBLIX Map, MOKa3aiu
(I.LH. OByapyk W Ap.), 4TO 3a30pbl MeXAy TpaHAMH M BepLIHHAMH
BuTKkoB pocturaot 0,19-0,39 MM. B cBsian ¢ HemocTaTouHOH repme-
TUUYHOCTbIO Pe3b0OBBIX COefMHEeHHI 0b6caaHbix TPyO M BBICOKOH
IIPOHMKalolueH croco6HOCTBIO ra3a MPUMEHSIOT ClielldajbHble YILIOT-
HAOIME CMa3KH C TePMETU3HPYIOIMM cocTaBoM. B mpakTike Oype-
HHUA A5 obecrieyeHus! TJIOTHOCTH M Bo u3bexxaHue 3aanpos pe3bbo-
BLIX coefMHeHMH TpYO MPOMeKYTOYHbIX OOCAZHbIX KOJOHH MpUMe-
HaT cMa3ku P-402 wu P-2MBIL. [Ina pe3b6oBbIX coefHHEH Mt
JKCMJIYaTALlMOHHBIX KOJIOHH MCNonb3yioT cMasku YC-1, P-402,
P-2MBI1, KHUWHII-2, P-113, P-146 u apyrve, MeHee M3BecTHbIe
(tabn. 4.1).
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Tabawnua 41

VuoTHHTE IbHBIE COCTABLI M MaTepHaibl ANA pe3b6oBbix coeaHneHHHt

obcapbix Tpy6

Wnudp, TY, TOCT

WUsrotosurens

(6 CCCP)

O6aacts npuMeHeHuA, 0cOGEHHOCTH

vC1, TY 38
101440~74
p-402, TY 3s-
101708-78

P-2MBII, TY 38-
101332-73

Jlenta OYM
(dbroponnacrosmit
YIIOTHUTEbHBIN

matepuan), TY 6-
05-1388-76
Tpadnrnan  (YC-

cA), TOCT 3333-
55

Peanbosoit orsep-
XKOAeMuIH repme-
K, TY 51-
00158623-39-97

Kaszanckuit onmbit-
HbIH 3aBOJ CHMTe-
THYECKHX CMa30kK

Jlenuurpancknit
3aBox HM lllayms-
HQ

Jlenunrpaackuiz
3ason um Llayms-
Ha

3ason uM <«Kom-
coMonbcKol  npas-
abi»  (r  JleHuH-
rpaa) OXTHHcKoe
HIIO «Ilnactono-
aumeps (v Jlenun-

rpax)

Jlenunrpaackuit
3asoa uM Illayms-
Ha

[lpu Temneparype no 120 °C, ana Tpy6
BCeX THIIOPa3MEPOB B Ta30BBIX, Ia30KOH-
AEHCATHBIX M He&'rmmx CKBaXKHHAX

[Ipn temneparype Boaayxa umxe 10 °C
CMa3Ky noJorpeTh B BOAsAHOH OaHe A0
20-25 °C, npM OTPHBATENBHBIX TeMIepa-
Typax RONOAHHTEJIBHO NOAOTPETH peabgo
Boi koren Tpybm 1o 5-10 °C

Kpyraumit MomeHT Ha 40-60 % Bnuwe,
YeM NpPH HECAMOOTBEPXIAAUOUMXCA CMA3-
Kax

[Tpu Temnepatype no 200 °C

ans tpyb6 ¢ peanbamMm noBblLIEHHO
repmernanocty (OIIT, OTTM w ap) s
ra3oBblX M FA30KOHAEHCATHBIX CKBAXKHMHAX,

ans 1py6 no TOCT 632-80 » nedrs-
HRIX CKBaXHHax (Kak NpaBWIO, NP M3-
6prToumbix nasnennax po 15,0 MIla)

[IpH Temnepatype Ao —30 °C He Tpebyer-
CA nojlorpeBath peabboBoi KoHeu TpydH
[Tpu Temnepartype xo 100 °C

ans 1py6 ¢ peasbaMu  TOBBILEHHOH
repmetnaHocTd (ONT, OTTM w ap) s
ra30BbIX M FA30KOHAEGHCATHHIX CKBAXKHMHAX,

s 1py6 no TOCT 632-80 B Hedyrs-
HbIX CKBAXKMHAX
[Ipu Temnepatype go 200 °C

ang tpyd no ['OCT 632-80 puamer-
poM A0 245 MM B ra3oBsIX H ra3OKOH/IEH-
CaTHBIX CKBAKHHAX ¢ H3OBITOUHBIM BHYT-
peHHuM nasaenueM no 20,0 MIIa,

s 1pyd no TOCT 632-80 scex aua-
MeTpoB B He(TAHBIX CKBakHMHax Kpyrsa-
wHit MoMeHT na 18~20 % Huke, yeM npu
HecaMOOTBEPXKAAIOUIMXCA CMa3Kax
B cxsakuHAX ¢ H3GBITOYHBIM BHYTPEHHHM
nasnenueM we bonee 13,0 MIla, xpome
Ta3oBbIX M Ta3OKOHJIEHCATHBIX CKBWKHH,
MOPCKMX CKBOKHH, JIOOBMX CKBOKHH, Ha
KOTOpHIX MpeAYCMOTPEHA YCTAaHOBKA Ipo-
THBOBLIOPOCOBOTO cg)opynonaunﬂ H CKBa-
MM C IPAIMEHTOM IJIACTOBOTO AABJIEHHA
1,3 MIla/m u 6onee
Ipn Temneparype mo 300 °C u mobuX
W3OHITOUHBIX JaBJeHMAX AN TPy6 Bcex
THIOPAa3MepOR H NEPEBOIAHHKOB, omyckae-
MBIX B [a308ble, ra3OKOHAEHCAaTHble M
HebTHHBIE CKBAKMHMBL, B TOM YHCIe C Ha-
NHYHEM arPECCHBHBIX Cpex.

B HaknoHHO HanpaBJIEHHBIX CKBaXKHHAX,
HaYMHas C y4aCTKa MHTEHCHBHOTO Habopa
HCKPHBIEHHS, TPHMEHATD obg3aTenbHo
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CMa3ku-repMeTHKM MOTYT ObITh 3aIMTON OT KOPPO3UM Pe3bOOBBIX
coeIMHEHMH U yTevek A0ObIBaeMoro MpPoAyKTa TOJNBKO B TOM CJly4ae,
eciIM OHWM CTPYKTYPHO OZHOPOAHbl M B OTBEPXKIEHHOM COCTOSHUU
NOJHOCTbI0 W DaBHOMEPHO 3alOJHSAIOT 3a30pbl MEX/Y KOHTaKTH-
PYIOIWMMH Pe3b00oBbIMKM NOBEPXHOCTAMU, a Takike JoOble X MUKpPO-
aedekTbl (MUKPOTPELIMHBI, MODPbI, KaBepHbl ¥ T.n1 ) Kpome Toro, atu
repMeTMKH JOJDKHbBI 00/1aaTh HEKOTOPOH CTeNeHbI0 IJIaCTMYHOCTH,
Tak Kak TPyObl KOMOHH [IOCTOSIHHO TMoABepxKeHbl BMODALMOHHbIM,
AMHaMHYECKUM W CTaTHYeCKMM Harpy3kam. M3BecTHo, 4To repmeruku
HAa OCHOBe 3IIOKCHAHBIX CMOJ TO/BEpPXeHbl PaCTPECKMBAHUIO U NoA
JOJroBpeMeHHbIM Bo3aelicTBHeM Temmnepatypel of 100 mo 200 °C
KPUCTANNM3aUMKM amMopdHoil cTpykTyphl nonvMepa B atoM cayuvae
0cofeHHO BaXKHBIM OKa3bIBAaeTCS MpHIAaHWE KOHEYHOU CTPYKTYype rep-
MeTHKa HeoOX0AHMMBIX (HHIMKO-MeXaHUIeCKMX CBOMCTB.

U3 cymectByioniMx crnoco6oB ynaoTHeHusi pe3nbOBbIX COeaMHe-
HMH TPyO B rasoBbIX CKBaxMHax Ha KpacHozapckom [0a3eMHOM
xpauvsmue rasa (IIXT) npumensiiorcs: 3akayka repMeTM3MPYOLIMX
COCTaBOB (MOJIMMEPOB) KaK C HANOJHUTEISAMM, Tak U He3 HUX, 3akay-
ka conspobeHToHuToBoit cMecH (CBC) u kybosoro octatka ¢ypoy-
pusosoro cnvpra (KODC) ¢ consiHoM KMCAOTOM; cnyck nakepoB Ha
HacocHo-koMnpeccoptbix Tpybax (HKT) uux~ Mecta ycraHoBKM na-
kepa Tina I1IM, nepeBoa ckBaxxuH Ha MaKepHYIO 3KCIUIyaTaLUHMIo.

IIpn 3akayke repMeTH3WPYIOLIMX COCTABOB B KayeCTBE OCHOBHOrO
CbIPbA HMCIIONbL3YIOTCA oMblnenHbli Tanoseid nek (OTII) B Buae pac-
TBOpa KoHueHTpauued or 18 go 25 % (no Macce) M BOAHbIH pacTBOP
xJopuaa Kajabuusi vam Marius O[Hako KavecTBO TepMeTM3alluu
pe3n6oBhIX COEAMHEHHI HE BCerla yaaBaaoch obecneunTs

IO M DbBacapbirHbelM COBMECTHO € COTPYAHMKaMM pa3paloTaHa U
MCIbITaHA TepMeTUIMPYIOILAsl AaHTHKOPPO3WiHHas cMa3ka assa obecre-
YeHUS TepMETMYHOCTH Pa3beMHBIX M HEPa3beMHbIX coeJuHeHWH Tpy6
OpH TPAHCTIOPTHPOBKE M0 HHUM KaK arpecCHBHBIX, TAK W Hearpeccus-
HbIX XHIKHX M ra3000pa3HbiX BelleCTB.

l'epMeTuaupyiomias aHTUKOPPO3MHHASA CMa3Ka COLEPXKMUT KoMMa-
VHI, B KayecTBe KOTOPOTO MCIMOJb30BaH MOJUYPETAHOBbIH KOMMAyHJ
mapku BUJIA/l (nanpumep, BUJIAJI-8I1, BUJTAl-13-1, BUJIAL-
13-1M, BUWIA/Z-13-2M, BUJIA1-20, BUJIA/l-22) ¢ cooTBeTCTBYIO-
UMMM OTBepAMTeNAMH B kayecTBe HamosHMTENs MCNONB3YIOT KOH-
CHCTEHTHYIO YILIEBOAOPOAHYIO CMa3Ky AAS IJIaCTUQHMKALMH OTBep-
AAEHHOTO COCTaBa M XMAKUX yriaeBoaopodoB Cs., CMOCOOCTBYIOLIMIA
MaKCHMaJbHOMY 3allONHEHUIO CMa3KoM TepMETM3MPYEMbIX CTHIKOB,
OTCJIaMBAaIOWMM BCE 3arpa3HsiiolliMe MOBEPXHOCTb BEIECTBA — PXKaB-
YMHY M oCTaTku HedTenpoaykroB. Kpome Ttoro, repmerusupymouias
CMa3Ka COJEP>KMT MOPOIIKH, oblajaoliye NPOTMBO3aAUPHLIM M I1PO-
TUBOW3HOCHBIMM CBOHCTBAaMM, M META/JIONJIaHMDPYIOLUME 100OABKH,
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Tab61uua 42
Qusnveckne XapaKTepHCTHKH CMa3OK

Bpems otsepxcienns (B 4) npu Tem- Mnot- BsaskocTh (B ¢)
I.Hu?p nepartype, °C HOCTS, 1IpH TeMmIepaType
eMaskH 5 20 70 r/cM 298 K
1 24,0 16,3 8,0 1,60 1,46
2 1,87 1,68
3 1,93 1,82
4 1,73 3,15
5 18,3 102 6,8 1,84 3,21
6 2,1 3,29
7 143 9,7 38 1,41 3,21
8 1,65 3
9 1,72 3,45
10 1,65 291
11 8,6 5,0 31 1,91 23
12 2,01 2,6
3 1,36 1,98
14 16,0 11,2 9.1 1,61 1,36
15 1,73 1,5
16 1,82 3,5
17 2,05 2,9
18 9,0 7.1 28 2,18 3,25

[Tpumevanusa 1 BagkocTh cMadok onpenesnsiach Ge3 yyeTa BAIKOCTH OTBEp-
aurens 2 CMaska kocTaauuoBaa — TY 1957-73, cmaska auton ~ TY 2[150-87,
kepocuH TexHuyeckuit — OCT 38 0140786, Genaun apHaunonnsiit — TY 1012-72

YCHJIMBAIOIMEe AaHTMKOPPO3HMitHbie cBoicTBa cMa3ku Ilpu neobxoam-
MOCTM B COCTaB MOXeT OblTb BBEAEH KaTaau3aTop MJIM WUHCUOUTOp
NS 3aMelJIEHMS] MJIM YCKODEHMS DEAKLMM OTBEepKAeHUs

KoMnoHeHTbl repMeTH3Mpyioleil aHTHUKOPPO3UITHOM CMa3Ku Bbl-
OMpaloTCs B CJEAYIOUIEM COOTHOLUEHMH, MacC 4

HonuypeTaHoBbiit xkomnayna mapkn BUJIAL . 30-50

OtBepaurens 2,3-54

KoncucrenTHas cMma3ka . 12-25

XKuakuit yrresonopoxn Cssa . 15-35

[Topomok ¢ MPOTHBO3aAMPHLIMU H MPOTHBOH3HOCHBIMM

CBOCTBAMH 8,9-17,3

MeTtannon taHupyoiias xuakas robaska 0,5-6

YCKOpHTeIb MM 3aMEVIMTENh PEAKUHHM OTBEPKICHHSA

(Mpy HEOOXOAUMOCTH) 0,1-0,2 Ha 1 r BemecTBa

XapaKTepuCTMKM CMa30K IpeacTaBiaeHbl B Taba 4 2

4.1. METOIbI IPOEKTUPOBAHUSA KOHCTPYKIIUN
CKBAKHH

Bbi6op KOHCTPYKIMM CKBa>KMHBI SIBJISIETC OCHOBHBIM 3TaloM ee
MPOEKTHPOBAHUA M JOJKEH 00ecreunTb BBICOKOE KadeCTBO CTPOM-
TEJbCTBAa CKBaKMHBl KaK [0JIFOBPEMEHHO 3KCILIyaTUPYeMOro CJ0X-
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HOro HedTera3ornpoMbIcNOBOre 06BEKTa, NMPENOTBPaTUTh aBapUM W
0CJI0XKHEeHHs B nipouecce OypeHHs, CO3AaTh YCJIOBWS [JIsi CHHIKEHUSA
3aTpaT BPEMeHH M MaTepualibHO-TEXHUYECKUX CPeACTB Ha BypeHue

ITpu 3akauuBaHuM CKBaXMH TYpOMHHBIM criocoboM Heobxoaumo
co6101aTh ONTHMAJIbHOE COOTHOLIEHME MexXay AvaMerpamu 3aboit-
HOTO [BHTAaTeNss W CKBaXXMHbl /ISl COXpaHeHMs ycJoBus, obecrieum-
BAIOIEr0 WMHTEHCHBHOCTb O4YMCTKHU 3abos [locneanee nocruraetcs
HEM3MEeHHOCThIO B Npoliecce HypeHHs CKBaXXHHbI yelbHOIO pacxoja
NPOMBIBOYHOM KMAKOCTH ¢, Te pacxola Q OTHECEHHOro K Iowaau
3abos

q = 4Q/nD?, (45)

rne D — auaMeTp cKBaXXMHbI

YcoBreM KCMosib30BaHUS MaKCHMYMa [MAPABJIHYECKOM MOLUHO-
CTH TMOTOKA MPH OrPaHUYEHHOM [JABJIEHMM Ha HacocaX fIBJASETCS pea-
Jau3aims Ha 3aboe 2/3 obuiero nepenafa faBieHMst B UMPKYJISLMOH-
HOIl cucteMe YXyauleHve noka3aTened OypeHHs € POCTOM [JyOuH
CBAI3aHO He TOJIbKO C YBEJUHYEHUEM 3HEPrOeMKOCTH pa3pylIeHWs Mo-
poa Ha 6oablIMX rAyOHMHaX, HO M C 3aKOHOMEPHBIM NajeHHeM 3a60ii-
HOW MowHoctH B aroM cayyae Beifop HeaocTaro4Ho 060CHOBaHHOM
KOHCTPYKUMM CKBaXKMHbl (ONTUMaJbHBIX COOTHOLIEHMI [1iaMeTpOB
Hoa0T ¥ OypuibHBIX TPY6, COOTBETCTBYIOLEro THUMa W pa3Mepa 3a-
6oiiHoro aBurarenst) 6yaer cnocob6CTBOBaTb OGLICTPOMY CHMIKEHHIO
3ab0iHOM rHAPaBIHYECKO MOIIHOCTH, TaK KAK COXpaHeHHe ONTU-
MaJIbHOTO COOTHOLIEHMS reperaja AaBJeHHd, paBHoro 2/3, cUJbHO
3aTPYAHSIETCS C yBeJuueHHeM TyOMHbI M yMeHbLIEHHEM AHaMeTpa
CKBaXXUHBI

B Tabn 43 npuBeneHbl paiMOHAJbHbIE AWAMETPhI CKBaXKWHbI H
OypuabHbIX TpyO ITH BapMaHTbl CO3AAIOT JY4llMe YCJIOBUS aas Oy-
peHWsi cKBaXMHbI OoJibliMe pacxofbl obecneduBaloT TYpOyJEHTHbIA
PEXUM TeYeHWs XHMAKOCTEH, TN M KOHCTpyKuMs 3aboiiHoro ABMra-
Tessl MO3BOJSAIOT MOJYYUTh MaKCHMaJIbHYI0 MOLIHOCTh Ha 3afoe
CKBaXKMHbI, OYpHiIbHBIE TPYObl NMPY MMHMMAaJBHOM Bece Jal0T MaKCH-

Tab1unpa 43
PanuoHanbHble JHaMeTPhl CKBaXHHBI H GYPIILHBIX TPY6

Iuamerp | Auamerp Sypunbinix Tpy6, .

CXBaKHALL MM 3;;{3313, 3aboiinnii ABMraTEe TH
MM no Teny 10 3aMKy Tunopasmep KITA
190 127 3Y-155 35 |TC4M-6 5/8" 0,52
214 127 3Y-155 49 TC5B-7 12" 0,63
243 146 3Y-188 55 3TCSA-8" 0,58
269 146 3y 188 81 TC5B-9" 0,69
295 168 3y-212 107 TC5b6-9" 069
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MajibHbI KoadpduuneHT nonesunoro feitcteus (KILJ]) ruapaBiuye-
CKOM MOMUIHOCTH.

HazexHocTe KOHCTPYKUMM B 33aBUCHMOCTM OT TWAPOAMHAMUKH
JaBJleHUH B CTBOJIE CKBaXXMHbI M BO3MOXKHOCTM BO3HMKHOBEHHS WH-
TEHCUBHBIX MOTJoLeHMit OypoBoro pactBopa WJM rasoHedyTe-Bo-
ROTNposiBAEHUH cayXHUT ocHoBoil MeToauku (M.K. Cenp-Paa u ap.).

Heobxoaumas raybrHa cnycka KOHAYKTOPA WJIM NPOMEXYTOYHOM
KOJIOHHBI H| onpenensieTc U3 YCIOBUSA MaKCHUMAJbHOIO WM MMHH-
MaJ/IbHOT0 3HAYEHWIl [JaBJeHHs [MAPABIMYECKOro pa3phiBa IMJ1aCTOB,
BCKDbIBaeMbIX TIPM OYpeHMM MOX OYEPENHYIO MPOMEXYTOYHYIO KO-
JIQHHY:

Hy = p\/(8p2 = Apy), (4.6)

TAE p; — OXUIaeMoe JaBJleHHe Ha YCTbe CKBaXKUHbI, Apy — OXMJae-
Moe 3HauyeHHe [paAMeHTa TMAPOCTaTHYECKOro jAaBJieHWsi [a3MpOBaH-
Horo 6ypoBoro pacTBopa B Ciydae rasonposBJeHuss B npouecce 6y-
peHMs NoJl o4epeJHYIO NMPOMEKYTOUHYIO KOJOHHY; Ap; — MHHUMAaJb-
Hoe 3HadyeHue CPajMeHTa JaBJEHMS Pa3pbiBa IacTa jJjsl HHTepBasia
HKe Oalimaka KOHAYKTOpa.

Kak cnenyer u3 Boipaxenus (4.6), HeobXonmmas aavHa obcagHoM
KOJIOHHB! HaXOAMTCSl B NPSAMOI 3aBUCMMOCTH OT 3HaYeHUH AaBJIeHUS
Ha yYCThe CKBaXWHbI M IPajiveHTa TMAPOCTaTUYECKOro AaBJeHUs 6y-
pPOBOro pacTBOpa.

[Ipn oTcyTcTBUM B reojoruyeckoM paspe3e MHTepBasia, npobypu-
BAaEMOro 10/ O4YepeIHYI0 TMPOMEXYTOYHYIO KONOHHY ToCje KOHAYK-
Topa, BojgorasoHedTeHacbilieHHbIX NaacToB ¢ ABII/l 3nadenue p
npunumaetcst paBHbiM 0,1. Toraa eeipaxkenue, onpenensiouiee AJUHY
KoHayKTopa H, NpHM NpoeKTUPOBAHUM KOHCTPYKIMM CKBaXKMH 718
HOpMaJbHBIX YCJIOBUH, MeeT BUA

H{ =0.1/(Ap, ~ Apa), (4.7)

rie Aps — MaKCUMajbHoe 3HadeHue [PaJMeHTa FMAPOAMHAMUYECKOro
JaBJIeHUS NPOMBIBOYHOM JKMAKOCTH, NpHMeHsieMOoro mpu GypeHuH
1o/ NPOMEXYTOYHYIO KoloHHY, MIla/M.

Jlns rasoBbIX MeCTOpPOXAEHMH NPH BO3MOXHOCTH (OHTaHUPOBA-
HUA TyOHHY crycka KoHAaykTopa H, B pe3ynbTaTe He3HaYMTeJNbHO-
CTH TpaJMeHTa TMAPOCTaTM4eCKOro AaBJeHMs ra3oBoro crosiba Haxo-
AAT W3 BbIpaXKeHMs

Hl" = pZ/APZ! (48)

rne p, — AaBJjleHHe ra3oHacCbilleHHOro njacra.
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B cayyae oxMaaHUSi BO3MOKHBIX [OFJIOIIEHMI Huke OGalliMaka
NPOMEXYTOYHOIH KOJIOHHBI BO3HMKaeT HeoOXOAMMOCTb olpeldeUTb
rAyOMHY Clycka 3TOM KOJIOHHBI, KOTOPYIO PacCHMTLIBAIOT U3 MaKCH-
MaJIbHOTO 3HaYeHusi TMAPOAMHAMHUYECKOro IaBJieHWs, BOSHUKAIOULETO
npy OypeHUM Mol OYEPERHYIO KOJNOHHY:

H, = p3/Aps, 4.9)

rre H, - raybuvHa cnycka MNpOMEXYTOYHOM KOJIOHHBI, p3 —
MaKCHUMaJbHoe 3HavyeHMe T[MIPOJUHAMUYECKOro MAaBJEHUS, BO3HU-
Kalolllero B npouecce OypeHUs mol ovepeqHyI0 KOJIOHHY fiocJie chyc-
Ka nOpelblayliedl MpoMeXyTOYHOH KOJOHHBL, Apy — MMHMMalbHOE
3HaYeHHUe TpajiMeHTa AABJIEHWS CWpOpa3pbiBa 1Js MHTEpBana bype-
HUA TI0A O4epe/HYi0 KOJOHHY [OCJe CIycKa NPOMEXYTOYHOH Ko-
JIOHHBI.

TakuM o06pa3zoM, NMPU TMPOEKTUPOBAHWMM KOHCTPYKLMI CKBRXKWH
IUIS KOHKPETHBIX Te0JIOTMYECKUX YCJIO0BMI ONTHUMAaJIbHble [IyOWHbBI
CNyCKa KOJIOHH C Y4YeTOM TIpe/loTBpallleHns MOT/IoLIeHU ¥ ra3oBoJIo-
HedTernpossreHuii B rpoiiecce OypeHMs OnpenessioT MoCaeR0Ba-
TeabHo cHu3y BBepx (M.K. Cemna-P3a u gap.). Pacuyerunie rny6uHbl
Cnycka KOHAYKTOpa M APYIMX INPOMEXYTOUYHBIX KOJOHH YTOYHSIOT C
Y4EeTOM TeoorMyeckuX 0CoGEHHOCTER MECTOPOXKACHHUA.

B.[l. ManeBaHCKMM NPEAJIOXKEHA 3aBUCHMOCTb [JI OIpeleNieHUs
r1y6UHB! CIyCKa MPOMEXYTOYHOM KOMOHHBI B a30BOi CKBaXKMHE:

H = py,/o, (4.10)

rl€ p,, — MaKCHMajlbHOe BO3MOXHOE [aBJjeHue rasa Ha raybume H
npu onopoxkHeHuH ckBaxuuel, MIla; o' — rpaaveHT naBieHus pas-
pbiBa nuactoB, paBubiit 0,02 MIla/m.

B dopmyne (4.10) MakcumanpHO BO3MOXHOe [aBjieHHe ra3a
Ha MCKOMoi raybune H yCJ/IOBHO NPUHATO DPABHBIM ILJIACTOBOMY,
NpuyYeM pasHMUA MexIy HUMM Urpaer posib Koadduument Gezonac-
HOCTH.

Ecnn ans HU3KoAeOMTHBIX CKBaXKMH C He3HAYMTEJIbHBIM ILJAcTO-
BbIM JlaBJIeHMEeM TakKoe NpupalieHue JaeT NPaKTU4YeCKW NpUMeHMMble
pe3yJbTaThl, TO NS BbICOKOAEOMTHBIX CKBaXHH C GOJIBIIMM py, dop-
MyJsa (4.10) nMeeT 3HAYUTENBHYIO NOrPENIHOCTb, TaK KaK HE YYMThI-
BaeT CHUJKEHME [aBleHUs B CKBaXMHE Mo HanpaBieHWio oT 3abos K
yCTbIO.

M.A. UlamuneBbiM NpejioXeHO YAOBJETBODMTENbHOE peltle-
HME 1Js onpezneneHUss TMyOMHBI YCTaHOBKM GaliMaka NMpOMEXYTo4-
HOM KOJIOHHBI B Ta30BblX CKBAa)KMHAX C BBICOKMM IIJIaCTOBLIM faBiie-
HUeM:
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H = Paa _ 00341581
2cp Tcp

, (4.11)

e' o - Pun (e’ -1

TAe pu, — NJjacroBoe naBnenue, Mlla, e — ocHoBaHMe HaTypajbHOro
norapudMa, paBHoe 2,7183; a — rpagveHT NaBJeHUs pa3pbiBa NJja-
cro, MIla/M; L — raybuna 3aneraHus KpoBJaM NPOAYKTMBHOIO MJia-
cTa, M; B — OTHOCMTeJbHAsl MJIOTHOCTh ra3a o BO3AYXY; Z;, — Cpel-
HUI KoabPUUKEHT CXUMaeMoCTH Tasda; T, — cpeatss abcomoTHas
TeMnepaTypa rasa, K.

MunuManbHo gonyctumas raybvHa yctaHoBkW 6auiMaka npome-
XYTOuHOH obcanHod kosmoHHbl H, onpefensieTcd M3  BbIpadKeHUs
(B.J1. ManeBan¢kuit)

H, = ap, - abH,/(ps - ab), (4.12)

rae a — ko3bdHUMEHT MMHMMAJIBHO JONYCTHMOTO NpEBbILIEHUS WA~
POCTaTHYECKOr0 JaBJeHUs HAJ IJIACTOBBIM; py — IJIACTOBOE AaBJIEHHE
B KpOBJIE 'a30HOCHOTO WMHTEPBala; b — TPAJMEHT MOBBILIEHUs IU1a-
CTOBOTO [aBJCHWS C yBeaudeHueM Inybuusl, Hy — raybuna kposau
ra3oHOCHOI0 HMHTEpPBasa, pP; — MaKCHMaJbHO JONYCTMMAs MJOTHOCTb
fyposoro pactBopa (Bo u3bexaHde NOrJOUEHHA) MPH 3aKaHYMBAHHUH
CKBaXKHHBI.

Takum oOpa3oM, rnybHHa cnycka MpoMeXyTOYHOH KOJIOHHBI IS
NepeKpLITUS YACcTH Ta30Boil 3ajleXku ¢ 1eJbl0 NpefOoTBpauletus Io-
raomeHuit M Bei6pocoB OYPOBOro pacTBOpa 3aBUCUT OT IMOJOXEHHS
CKBaXMHbl Ha CTPYKType (r/yOMHbI KPOBJIM Ta3OHOCHOH 3aJIexu),
MPOEKTHOH Iy6UHBI CKBaXKMHEI M I1JIACTOBOTO /IaBJIEHMS.

[To Mepe paspaboTku 3asexH, NageHWs IJ1aCTOBOrO JABJEHHS M
npubAMXKeHHs ero K [HAPOCTATHYECKOMY [JIYyOMHY yCTaHoBku Oaui-
MaKoB NPOMEXYTOYHBIX KOJIOHH HY)KHO YMEHbWATh W KOHCTPYKIMIO
CKBRXKWHBI YIIPOLIATb.

MeTtoanKa NPOrHO3UPOBAHMS TIYOUHBI criycka O0CaJHBIX KOJIOHH,
HCMOJIb3YIol{as 3MIHPUYECKHe NAHHblE, CIYXWMT OCHOBOM IIPOEKTH-
poBaHMs KOHCTpyKuui ckBaxxu B CIIA. Tnybumel cnycka kosoHH
BbIOMPAIOT M3 YCJIOBUSA NPEAYINPEXAEHUS [MAPOPa3pbIBOB I'OPHBIX
1I0pOJ M HECOBMECTMMOCTH OTAEJbHbIX WMHTEepPBaJOB M0 YCJOBUAM
OypeHusi. AHaNOrMYHBIA MOAXOA K ONpEAeeHHIO 30H KperJleHus
ckBacMHbI NpuHAT B Hacrosiuee Bpemss B CHI. [lpu atoM BBOAMTCS
eMHBIA TIPUHUMTT BbIOOpA KOHCTPYKUMM CKBaXWH — COBMECTUMOCTh
OTZEeNbHBIX ~ MHTEPBajiOB  reQJoTMYecKOro pa3pesa 10 [OpHO-
reoJIoOrMYECKMM YCJI0BHSM OypeHus.

Jns Bblbopa 4yucna o6CaiHbIX KOJIOHH (30H KperJieHUs) HMCHob-
3YIOT COBMeEUIEHHbIN rpadMK H3MeHeHUsl TIAcTOBOCQ JaBJIeHUs, AaB-
JIeHusl THAPOPA3PbiBa MOPOA M FMAPOCTATMYECKOrO JaBJeHust cTojba
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GypoBOTro pacTBOpa, NOCTPOEHHbIN HA OCHOBAHMM MCXOAHBIX AAHHBIX
B NPSAMOYIOJbHbIX KOOPAMHATAaX rybuHA ~ 3KBHUBAIEHT CpajueHTa
XaBJaeHus (puc. 4.1).

[loA 3KBMBANEHTOM rpagveHTa AABJIEHHS IMOHMMAIOT TUIOTHOCTH
XKUIKOCTH, CTON6 KOTOpPOH B CKBaKMHE Ha TayOMHe onpexeseHus
co3zaer aBJleHWe, PaBHOe MJACTOBOMY (MOPOBOMY) MJM [aBJEHMIO
TMAPOpPa3pbIBa.

KpuBnle, XapakTepu3dyioutMe HM3MeHeHHe IJIACTOBOro (IOPOBOCo)
JIaBJIeHUs] W aBJIeHHs] FMAPOPA3pbIBa MJ1aCTOB, CTPOSIT HA OCHOBaHMH
JAAHHbIX MPOMBICIOBBIX UCC/IEI0BAHHIA.

z , Aanaenne, XapaKTepHCTHKA IAB/TEHHH - ,."5
4 -y Jlutonoru- b SIAACTOBONO (NOPOROTO) M ] =
aE| ceg aeckan RER MApPOpAIpLIBA NOPOA g -;{ E & g
Ik E3= xapaxTe- é 2 E‘- 3z ig
vs ez § puctuxa | & §' 5 ! FKBHBANEHT IPATKEHTE NABTEHHI -3 g E ¥
E2| ek 88 |EA |10 12 1.4 1,6 1,8 20 22 |SEE |22k
r""". L] I T T 7 L T T T T T \] L] I ~
IauuucTLIR / v
300 4 necuamk | 3,74 45 /% 20 E | =
E Mecuamn | ¢ 4 g:; g % Ezb— 216 ' ?}
600 2 Tnuua 679 12,14 4 ] 23 '
L]
g Hasectunx | 13,87 B D 54 24
900 1 E FAMHHCTBIH 17,44 '
1200 4 |
Hssecrnax | 22,0 25,6 6 25 I
1500
- 1 e
| ;T I .‘é.
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Puc. 4.1. CoBmewennnli rpaduk gaBaenmit a1 BHI60P2 KOUCTPYKIHH CKBAXKHHBI
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B MCKIOYMTENBHBIX CAYYaAX NpU IOJHOM OTCYTCTBUM IPOMBI-
C0BBIX JaHHLIX JOMYCKAeTCA MCIIO0Jb30BaTh 3MIIMPHYECKYIO 3aBHCH-
MOCTb

Prp = 0,083H + 0,66p,,, (4.13)

e pp — AaBJeHMe IMapopa3psiBa macros;, H — raybuua onpenese-
HHUI IHAPOPA3phIBA; py, — NJIACTOBOE AaBJjeHHe Ha rnybuHe ompese-
JIeHWs 1aBJIEHUS TWAPOpa3phiBa.

OnpeneneHve 30H COBMECTHMMOCTH, YMC/Ia OOCAZHBIX KOJNOHH |
ray6UH UX CIycKa MPOBOAST B CJAeAylOUEl M0CNeJ0BaTeNbHOCTH (CM.
puc. 4.1):

1. Mo ouTOAOFMYECKON XapaKTEPUCTHKE pa3pe3a BBIAEJSAIOT HH-
TepBajbl C aHOMaJbHOM XapaKTePUCTWMKOM IJIaCTOBbIX JAaBJeHWH M
JlaBJjleHWH ruapopa3phlBa.

2. Jlna unTepBaioB No M. 1 HAX0AAT 3HaYeHUs IKBUBAJIEHTOB rpa-
JIMEHTOB MNJACTOBBIX (IIOPOBBIX) AaBJEHMH WM AaBJ€HUI rMAPOPa3pbiBa
CJIararolmMx Mopoa.

3. Ha coBMmemienHblil rpadMk HaHOCAT TOYKH 3KBUBAJIEHTOB M
CTPOSIT KpHBble IKBUBAJIEHTOB TPaIHeHTOB AaBjeHuit: 1—19 — ToukH
NNACTOBBIX AaBJeHuH, 20—39 — To4kW JaBjeHHI TMAPOpa3pbIBa.

4. TlapannennHo ocu opavHar nposoaat avuuuu AB, EF, KL v OP
KacaTeNnbHO KPalMHMX TOYEK 3KBHUBAJIEHTOB TPaJMEHTOB IJIACTOBOIO
(nopoBoro) aaBneHus u auHuM CD, GH, MN, QS kacarenbHo kpai-
HMX TO4YeK KPMBOHM 3KBHMBAJIEHTOB I'DaJWEHTOB HaBJEHWS TMAPOpa3-
phIBa.

3onbl ABCD, EFGH, KLMH, OPQS siBasiioTCA 30HaMW COBMECTH-
MBIX YCJIoBHit OypeHus.

Jivauu AB, EF, KL, OP onpenensior rpaHv4Hbie YCJIOBUA TIO ML1a-
CTOBBIM NaBJIEHMSIM [JI COOTBETCTBYIOLIMX WHTEpPBaJIOB pa3peda, a
nuauu CD, GH, MN, QS — no paBlieHMsM TMApOpPa3pbiBa.

30HbI COBMECTMMBIX YCJIOBWH OypeHHA SBJAIOTCS 30HaMM Kperl-
JIeHUS] CKBaXKMHbI 00CaZHBIMM KOJOHHaMHM. UuCI0 30H KperseHus
COOTBETCTBYET YUCJIYy 0OCAAHBIX KOJOHH.

[nybuna cnycka o6cazHoit KoMOHHBI (YCTaHOBKM (auiMaka) rpu-
Humaerca Ha 10-20 M Belule OKOHYAHWSA 30HBI KpemyeHUs (30HBbI
COBMECTMMBIX YCJIOBMH), HO He Bbllle [NyOMHBI Hayasa cJeayiouei
30HBI COBMECTUMBIX YCJIOBMIA.

InotHocTh GypoBOro pacTBopa, npumetsiemoro fpu OypeHuu B
HNaHHOW 30HE KperJeHWsi, A0JDKHA HaXogWThCSA B Npelesax 30HBI CO-
BMECTHMBIX YCJOBMH M OTBevaTb CJedyloMM TpeGoBaHUAM: 1S
CkBaXxuH raybunoit a0 1200 M ruapocraTHyeckoe JaBJeHue B CKBa-
XUHe, co3faBaemoe cTos6oM 6ypoBoro pacTBOpa, JOJIKHO NpPeEBbILIATh
niaactoBoe Ha 10-15 %, a ana ckeaxwuH raybxe 1200 M ~ Ha 5-
10 %. OTkjIOHEeHMsT OT YCTaHOBJEHHOH TIUIOTHOCTH IPOMBIBOYHOM
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XUAKOCTH U1 ee 3HadeHnit 1o 1,45 r/cM® He monyckaiorcs Gosbure
yem Ha 0,02 r/cM®, a nns Gosee BbICOKON IMJIOTHOCTH — He Gosblie
yem Ha 0,03 r/cm® (o 3aMepam 6ypoBoro pactBopa, 0CBOGOXIEHHOFO
OT ra3a)

[nybuHa cnycka 3KCIIyaTaMoOHHOM KOJIOHHbL OfpefesisieTcsl Cro-
cobaMi 3aKaYMBAHMA M IKCIUIYATaUMM CKBaXMHbI, a T1yOuHa Crycka
KOHIYKTOpa — TpebOBaHMAMM OXpaHbl MCTOYHWUKOB BOJOCHabXeHMS
OT 3arps3HeHMs, TNpPeJOTBPalleHHs OCTOXHEHMH Npu OypeHuH Mol
o4epeaHyo o6CaiHyl0 KoJIOHHY, 00BA3KM yCTbsl CKBaXXMHBI MPOTHBO-
BLIOPOCOBBIM 060PYI0BaHHEM U NOABECKHA 06CAZHBIX KONOHH.

[Ipy npoekTHpoBaHMM M OypeHUM IePBHIX TPEX pPa3BEfOYHbIX
CKBAXXWH, €CNH [IOCTOBEPHOCTh CEeONOTUMECKOTo pa3pe3da HENOCTaTou-
Ha, MONYCKAeTCs BKJIOYAaTb B KOHCTPYKUHIO CKBaXKWMHbI PE3EPBHYIO
POMEXYTO4YHYI0 00CanHyl0 KOJIOHHY. B aToM ciydae 6ypeHue ckBa-
JKHHbI TPOBOAAT B pacyeTe Ha KperjjeHue pesepBHoH obcaaHo# ko-
JIOHHO} HaMeyeHHoro MHTepBasia. OnHaKo ecau B npoiecce OypeHus
OyZAeT ycTaHoBJIEHO, YTO HEOOXOAUMOCTh B CycKe pe3epBHOM obcan-
HOM KOJIOHHbI OTMana, NpPOAOJKAIOT YrAybJIATH CTBOJM MOA OuYepen-
HY10 00CaHyI0 KOJIOHHY 0 3alpOeKTHPOBAHHOM [AyOUHBI.



BYPOBbIE AOJIOTA

5.1. BYPOBBIE IIAPOIIEYHBIE JOJIOTA

OcHoBHOH 06beM 6ypeHust CKBaXMH pas/IMMHOIO Ha3HaYeHUS
(HedTaHBIX, Ta30BbIX, FAa30KOHAEHCATHBIX, €0JIOOPa3BelOYHbIX, BO-
IOAHBIX, B3PBIBHBIX M Ap.) B HedTera3odobbiBaolie, ropHoao06sIBai0-
meld M CTPOUTENbHOH TMPOMBILITEHHOCTH Poccuy ocyliecTBiasieTcs
1aPOLICYHBIMH J0JOTaMH Pa3lM4HbIX THITOB.

5.1.1. TPEXIHAPOINEYHBIE 10JIOTA

Ha puc. 5.1 npuBejgeHa cxeMa kJaccMdukauvu UIapoOUIEYHbIX
J0JIOT.

Tunam 1 obaacTAM npUMeHeHWs IAPOLIEYHBIX A0JOT COOTBETCT-
BYIOT HCTIONHEHWs UIapouleK, npHBeaeHHbie B Taba. 5.1. Ofnactu
palMOHaAJIbHOIO NPUMEHEHMs] KaXIOro M3 YKa3aHHbIX THIIOB 1Lapo-
HIEYHBIX [JOJIOT ANA OypeHWst INyOOKMX CKBaKMH NpPHBeZeHBl B
Tabn. 5.2.

Boopyxenue wapottex poaor tunos M, MC, C u T, npeanasna-
YeHHBIX A/ pas3pyuleHHs Heabpa3uBHBIX M MasioaOpasUBHLIX 1MOPOA,
BBITOJIHEHO B BUAe dpe3epoBaHHbiXx 3yObeB NpU3MaTHUYeCKOi HopMB,
MMEIOIWMX Pa3/IMYHbIE MapaMeTpbl Mo YIVIY 3a0CTPEHMs], BbICOTE HaT
KOPIMYCOM LIAPOMIKM M TMDPUTYIJIEHUIO, HAIJIABJEHHBIX 3ePHOBHIM
TBEpP/bIM CIJIABOM pa3HOH Tomwuuel. HannaBouyubld Martepuan Ha
OCHOBe OKaTaHHbIX CITeYEHHBIX, Cre4eHHbIX APOOJIEHHBIX M JIUTHIX
npobieHHbIX kapOWAoB BosibpaMa pasJMYHON TPaHYJAUMM HAHO-
CUTCH Ha BCE MNMOBEPXHOCTH 3yGa (OGoKOBLIE, TODLEBLIE W TPUTYILIE-
Hus), YTO CYUIeCTBEHHO TMOBLILIAET CTOMKOCTL J0J10Ta KaK OT u3HOca
Mo AMaMeTpy; Tak U ero paGoThl B LeJOM.

Boopysxenue wapowek posor Tunos M3, MC3, C3, TK3, T3, K
n OK, npefHasHayeHHBIX ISl pa3pyuieHHs] abpa3sMBHBIX MOPO/, BbI-
NoJHEHO B BH/E BCTaBHBIX TBEPOCMJABHBIX 3YOKOB C DPa3JU4HBIM
auaMeTrpoM, GHopMoH [10POAOPa3PYIUAIONIE MOBEPXHOCTH W AJMHON
BbLJIETa HaJ KOPMYCOM 1IAPOLIKH.
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Hiapomeynpie nosova

| JLna suicokoobopoTHoro Gypenns (B)
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Puc. 5.1. CxeMa kj1accuHKALHMU ILapoOIIeyHbIX JONOT

Ta6aunpa 5.1

Tunet u 061acTH NpuMeHeHHs 00T ¢ $ppesepoBaHHBIMH 3yGLAMH H BCTABHAIMH
TBEPAOCIUIABHBIMH 3yOKaMH

Tun

f070Ta Obnacts npumencHus Ucnonnenue

M BypeHHe MArKHX nopox C ¢pesepoBaHHBIMH 3yOBAMH

M3 Bypenue markux abpasusupix nopon | Co BCTaBHBIMH  TBEPAOCTIIABHBIMH

3ybxaMu

MC Bypenne msarkux nopox ¢ nponaact- | C ¢pesepoBaHHbIMH 3y6baMH
KaMM TNOpoJ cpenueil TBEPAOCTH

MC3 | Byperue Markux abpasusubix nopoz | C ¢pesepoBaHHBIMM 3y6biMu
C TPOMMACTKAMH TMOPOR cpefHell | H BCTABHBIMH 3yGKamu
TBEPAOCTH

C Bypeuue nopoa cpeaseii teepaoctd | C ¢pesepoBaHubiMu 3yObAMu

C3 Bypenue abpasuBupix nopoR cpea- | Co BcTaBHBIMH 3yGkaMu
Hel TBEpNOCTH

CT Bypenne nopon cpenneit tepmocth | C dpesepoBanubiMu 3yGoamMu
C NpONAACTKAMH TBEPABIX TIOPOX

T Bypenue TBepaRIX nopox C ¢pesepoBaHHBIMU 3yObAMHU

T3 Bypenue TBepapix abpasusHbiX 10- | CO BCTABHBLIMH 3yOKaMH
pox

TK Bypenue TBepabix nopoa ¢ npomia- | C ¢pesepoBaHHBIMH 3yObAMU
CTKAMH KPefiKHX TIOpOJ H BCTABMBIMH 3yBKamu

TK3 |Bypenne tBepanx abpasusmeix mo- | Co BcTaBHBIMH 3yHkaMu

O C NPOILIACTKaMH KPEIKKUX NOPOA
K YPEHUE KDENKUX NOPOR Co BcTaBuUbBIMH 3yOKaMH
OK Bypenue odenb Kpefikux mopox Co BcTaBHBIMH 3y6KaMH
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Tabnauya 52

O61acTH PaHOHANBLHOTO NPHMEHEHHS IAaPOLieYHLIX JOM0T PA3HBIX THIIOB
ang rnyGokoro Gyperus

Tun
10J0Ta

Topusie nopoasl, npu paséypusauu koTopbix 3hdeKTHBEH
3TOT THN ROJIOTa

M

M3

MC

MC3

JQEA%ETON Cepbie H TEMHO-CEDBIC, NJOTHRIE, TOHKOCTOHCTBIE, CITOHCThHIC H HE-
CNIOHCTBIE, OCKO./IbYAThI€, HIBECCTKOBHCTBIC H HEHIBECTKOBHUCTHIC, YaCTO fiec-
YAaHHUCTbIE H CAIORHMCTbIE, HHOTAA C IMHPHTOM H KOHKpDEUMAMH CHRCPHTOB, C
flaYKaMH H NpPOCJIOAMH IIECKOB, aJ€BPOJTHTOBR M TNECYAaHHWKOB TOHKO3CDHH-
CThIX, IIJIOTHBIX U PLIXJBIX, TOJNHUMHUKTOBBIX, TTHHHCTBHIX, CAIORHCTHIX, TIpO-
CJI0SMH ROJIOMUTH3HPOBAHHUBIX Mepre.'le}“«, H3IBECTHSKOB, HHOI'Aa CAIOXHCTHIX
AprHAHTOB, MeCTaMH H3BECTKOBHCTBIX M ROJOMMTOB [nunm ¢ NPOCAOCAMH
MEJNKO- H TOHKO3EDHHCTOrO Iecka, BYJKAaHHYECKOTO IICILTA, PAKYUICYHBIC
H3BECTUAKH, NIECYAHHKH

YepeaoBaHue aprHITHTOR HIBECTKOBHCTHIX M HEH3BECTKOBHCTBIX, MECTaMH
OKDEMHEeNpIX, AeBPOAUTOB, HHOTAA OKBAPLOBAHMBIX, IECYAHHKOB MCJIKO- H
CPERHE3EPHUCTBIX, KBAPUEBbIX C W3BECTKOBO-aHIMADHTOBBIM IEMEHTOM,
TAMHHCTHIX ClaHLEB

[lepecrauBanue, ¢paueBoe YepenopauHe TAHH TAOTHHX, H3IBECTKOBHCTRIX
H HEH3IBECTKOBHMCTHIX, IECYAHHUCTHIX, CTIORUCTHIX, PYKOMAHBIX, a/IeBPOTHTOB
H TIECYAHHKOB MeJIKO3EPHHCTEIX, KBaplUeBbIX, [NayKOHMTOBBIX, IIMHMCTBIX,
KapOOHATHBIX M HeKapOOHATHBIX, CMIOQMCTBIX C IPOCNOAMH Mepreneit M
MEpPreJTMCTHIX H3BECTHAKOB

YepenoBakMe rauH, NECKOB, MECYAHUKOB C M3BECTKOBO-IIMHHCTHIM LIEMEH-
TOM, CAOSMH Pa3HOIEPHHCTBIX NMECYAHUKOB, KBaplLl-INayKOHHTOBBIX CHIORM-
CTHIX [JIHH ¥ 21EBPOJHTOB

[HHBI MecTaMM aprUAANTONOROGHBIE, NMECYAHMCThIE, CTIORUCTHIE, ONOKO-
BHIHbie, NMHPHUTU3HPOBAMHBIE, APrUIAMTH CIOHCTHIE, CAIOMMCTBIE, HHOrZAa
YTAHCTBIE, C TIPOCJAOSMH NECYAHUKOB PA3HO3EDHHCTHIX, KBADUEBBIX, TIHHHU-
CThIX, KOHIJIOMEpATOB, CLEMEHTHDOBAHHBIX HM3BECTKOBO-T.IMHHCTHIM Mare-
pHa/IOM, aJIEBDOJHTOR HEPAaBHOMEPHO TIMHHCTHIX, H3BECTKOBHCTHIX H H3-
BECTHAKOB

YepenoBaHHe apruyiTMTOB M3BECTKOBHCTHIX H HEM3IBECTKOBHCTBIX, CHIOXH-
CTBIX C aJIeBPONMTaMH MIBECTKOBUCTHIMH M TMeCYaHHKAMH, MeJKO3EpHH-
CTHIMH  KBapLEBBIMH, W3IBECTKOBHCTHIMH, C1abOCTIORMCTHIMH, BCTpeYalo-
LIHeCS KpEMHH KapOOHATH3HPOBaHHkle

IlepecnanBanne necYaHHKOB MENKO3EPHHCTRIX M DRBHO3EPHMCTHIX, TPeILH-
HOBATBHIX, KBAaplLEBHLIX MHOTRA I'IHMHUCTBIX, MECTAMH C MEJIKOW ranbkoi,
eBPOAHTOB TOHKOCAOMCTHIX, KBapPUEBbIX, ITHHHCTHIX, YYaCTKaMH NHPHTH-
3HPOBAHHBIX H CHAEPHTHIHPOBAHHHIX H APTWINHTOB MUIOTHLIX, TOHKOC.TIOH-
CTBIX, OCKOJbYaTRIX, WMOTAa H3IBECTKOBHCTHIX, MECTaMH NeEpPeXORAIHX B
Meprenb, CHAEPHTH3HDOBAHHBIX, ¢ BKIIOYEHHEM MHPHUTA H OOYTAHBUIMXCH
PaCTHTEIbHBIX OCTAaTKOB, BCTPEYalOUIHECA H3IBECTHAKH MENKOKPHCTALAHYeE-
CKHE, TTHHHCTHIE, IEPEXOJAALIME B MEPreab

[lecTpouBeTHbIE TAMHB H aJeBPOJIUTHL, C MPOCHOSAMH H3IBECTHAKOB AJleB-
POANTHI, APTHATHTHI, NECYAHUKH Da3IHYHOIO COCTaBa C MPOCAOAMH fiecya-
HHCTBIX JOJIOMHMTOB, pPee — IAMHHCTBIX clanues KoHraomepaTsl pasuora-
JIeYHbie, MECTAMM KPYMHBIE BATYHHbIC C MPOCAOSMM NECYAHHKOB M TAMH
MaBecTHsKYM OpraHOreHHo-06/10MoY Hble, ITTHHHCTBIE, RONOMHTHIHPOBAHHLIE,
HHOTA2 C BKIIOYEHHSMH KDEeMHHS, C NPOCAOSMH JOJIOMMTOB, Meprenei,
aHTHAPHTOB, apTHAIHTOB, PeXe — MeCYaHHKOB

[lepecnansanne, Ppnaumesoe yepeRosaHue IMHH, NECYAHHKOB, NECKOB, ajleB-
POJIMTOB, peXe — apruIMTOB, OTRE/IbLHBIX TOPH3OHTOB KOHIOMEDATOB H
npocnoeB Meprenaell [THHB TeMHO-cepble O YEPHBIX H CBETNO-3ENEHBIE,
OOLIMHO NIOTHBIE, TOHKOCAOUCTBIE, HHOTAA TPYOOCTIOHCTBIE H KOMKOBATHIE,
¢yKouAHBE, ONIOKOBHAHBIE, APIUIHTONOROOUBIE, TeCYaHUCTHIE, aleBPUTH-
CThi€, H3BECTKOBHCTbIE M HEHIBECTKOBHCTHIE, CAIORNCTHIE, HHOTAA 3aTHNCO-
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Mpononxenue tabn 52

Tun
010Ta

Topurie nopoaw, npu pasdypueanun KoTophix adxpexTHBEH
3TOT THI Z0ONOTA

C3

CT

TK

BaHHble, OUTYMHHO3UBIE, ¢ rHeagaMK nupHTa [lecyaHuMkM pasH4HOll NIOT-
HOCTH, MHOTZa DBIXABIE, OT MEAKOIEPHUCTHIX A0 TIPyHOIEPHHCTHIX,
KBapleBO-I1ayKOHHTOBbIE, KBAapleBble, IONTHMHKTOBbIE, Y3CTO H3BECTKOBH-
CTbie M TIHHHCTbIE, HHOrAA C rHe3JaMH TIHPHTa M GUTyMa AJIeBpOAMTHI
NAOTHEIE H DHIXJIBE, CTIOAHCTHE, UIBECTKOBHCTHE [leckH craboymmoTHeH-
Hbie, MERKO3eDHHUCTHIE, AMEBPHTHCTHE ApPIUARAHTHI CIOHCTHE, CAaHUEBa-
Thie, H3BECTKOBHCTbIE H HEM3IBECTKOBHCTHE Meprenu necyaHuCThie MecTa-
MU rauHKCThie KOHTAOMepaThi pasHOraieuHbie, MECTAMH KPYUHOBAIYHHEIE.
HasecTHAKM U AONOMUTBEI meTHTOMOp(HBIE, MEJKOKPHUCTANNIHYECKHE, CTH-
JNONUTH3UPOBAHHBIE, MECTAMM OpekyHeBHIHBIE, TPELIMHOBAThle, KaBepHO3-
Hble, ITHHHCTbe, HHOrAa C1abOA0TOMHTHIMPOBAHHBIE, C MIPOCTOSAMH TAHH H
aprUATHTOB, paKyllledHble H3BECTHAKH, MEA MHCYMIl, PBIXIHIi

aMEHHasd COMb KPYNMHOKDHCTANLIHYECKass C MpOCAOSAMM TAHH, aH[MADHTOB,
LNONOMHTOB, H3BECTHAKOB
[MepectauBaye CAMH MJIOTHLIX, CTOMCTBIX, HHOTA apTHJLTHTONOROOHBIX, B
pa3THYHON CTeNEeHN TecYaHUCTHIX, H3BECTKOBHCTHIX, YACTO 3aIHNCOBAHHBIX,
C BKJIOYEHMAMH [HTCAa H AaHTHRPHTA, C NMECYAHHKAMH OT Menako- A0 KDyM-
HO3EPHMUCTHIX, KBapUEBBIMH TNOAHMHKTOBBIMM, CRIOAMCTBHIMH, HM3BECTKOBH-
CTBIMM, TAMHHCTBHIMM, APrHJNHTAMH CAIORMCTBIMH, HHOTA2 OKPEMHEJBIMH,
ATEBPONTAMH KBADUEBBIMH, TECYaHHCTBIMH, CJHIOAHCTBIMH, H3IBECTKOBH-
cThiMi. [Ipocion KOHrnHOMepaToB, IAMMHCTBIX CAaHLEB, pOrOBHKOB, Mepre-
neii, rypduTh
M3BecTHAKA OpraHoreMHo-o6j1oMouuble, nenutomopdHbie, MeCTaMu nepe-
KPHCTALTH3OBaHHbIE, TPEIMMHOBAaThie, KAaBEpHO3HBIE, TAMHMCTHIE, HHOTAA
AONIOMHTH3UPOBAHHBIE C TPOCTOSIMH [JIHH, APTUIIHTOB
W3BecTuAKM 1 ROJOMMTHI MEIKO3EpHMCTHIE M DPa3HO3EpHHUCTHIE, HHOTAA
OpexyHeBUIHbBIE, MACCHBHbBIE, YACTO MEIKOKABEDHO3IHBIE M TPELIHHOBATSHIE,
HEPABHOMEPHO [IHHHCTHIE, Y4ACTKAMH OKpPEMHENBIC, ROAOMHTBI 4aCTO H3-
BECTKOBHCTBIE
[TepecnanBanue IIMH aNeBPHTHCTHIX, YaCTO CHJIBHO 3arMIICOBAHHBIX, a1€B-
POJIMTOB, MECYAHHKOB CpelHe- U KPYNHO3EDHHCTHIX, KBapLeBrbIX, crabocue-
MEUTHPOBAHHBIX, APrH/UTHTOB, TOHKOIIMTYATHIX, M3BECTKOBHUCTHIX, aHTHA-
PHMTOB KPHCTAJUIHYECKHX, THICOB, Mepreeit
Conp KaMeHHas KpYMHOKPUCTAINHYECKas, C TPOCTOAMH T[ANH, Mepreneh,
AHTMADHTOB, NOJIOMHTOB
HapecTHakd u ponoMuTn 3BecTHakN opranoreHHo-o6noMouHble, 0670-
MOYHbIE, MEIKO-TOHKO3EPHHCTHIE, lteAnTOMOphHBIE, MECTAMH MEPEKPUCTAN-
AM3MpOBaHHBle, MACCHBHbiE, TPEIHHOBATHIE, MEJKOKABEDHO3HBIE, YaCTO
ROJOMHTH3HPOBAHHEIE, B PAa3AMYHOI CTENEHH OKPEMHe Ible, H3PeAKa MHpH-
TH3HPOBAHHBIE, C NPOC.JIOAMH IMTHH H BKAIOMEHHAMH aUTHAPHTOB H THIICOB.
JlonoMHTH MeNKO- M TOHKOJEPHHCTHle H NeAUTOMOPPHbIE, NAOTHBIE H He-
PaBHOMEPHONOPHCTHIE, HHOTAA MAcCHBHBIE, TPOCAOSMH ME1KOKaBEDHO3HBIE,
TPEUHHOBaTbie, H3PEeAKa [AMHHCThIE, aHTMAPHTHIHPOBAHHBIE, 3aTrMNCOBAH-
Hbi€, C BKAOMEHWAMH aHTHADHTA ¥ KDeMHHs
[lepecranBaiue TrAHH M TAHMMCTHX CJAHLUEB NECYAHHCTBIX, CHIONHCTBIX,
a7IeBPOJIHTOB KBApLEBBIX, TIHHHCTBIX, YTJIMCTBIX, MECYaHMKOB MEAKO- H
KPYTIHO3EPUHCTBIX, HHOTAa MOPHCTHIX, KBAPUEBBIX, TIONHMHKTOBbIX, CIONH-
CTBIX, YIAHCTHIX, BCTPEYAIOTCA KOMTIOMEPAThl H IPaBETUTH
Masectsku u nonoMHTel M 3BECTHSKH OpraHoreHHO-0610MOYHBIE, Nesu-
ToMopdHBIE, TOMKOIEPHHCTHIE, MECTaMH IIepeKPHCTA/UIH30BaHHEIE, TOpHC-
TO-KaBePHO3HBIE, YACTO AONOMHTHIUPOBAHHBIE, OKpEMHe Ible, AaHTHAPHTHIH-
poBaHHbIe, GUTYMHHO3HBIE, HHOTAA C NPOC/IOSAMH Mepreell, ropIYHX Caa-
ues /[0 IOMHTBI MEKO- M TOMKO3EPHHCTHE, NIePEKPHCTALTHIOBAHHDIE, TIIOT-
Hble, HEPABHOMEPHO NOPHCTHIE, HHOTAA MACCHBHBIE, MEIKOKARBEPHO3HBIE, C
BK.TIOYEHHSIMM AHIHMAPUTA H KPEMHHS




[lpoaonxeuue tabn 52

Tun Topusie noponsi, npu pasbypuBauui KoTophix addexTusen
AOJIOTA 3TOT THN J0J0Ta

TK ApruiMThl ClaHUeBble, CKOPJYMOBATHIE, AJIEBPOAHTH H MECYaAWUKH KBap-
ueBbie, YTAMCTbIE, MEKO- H PABHO3EPHMCThie, HHOTAA C NMPOCAOSAMH KaMeH-
HOTO YCNS H YTAHCTBIX CAAHLEB

T3, TK3| MarecTHsKM OpraHorenHsie, OpraHOreMHO-OOIOMOYHEIE, TOHKO3EPHHCTRIE,
nexHTOMOp(HBle,  YYaCTKaMH  OKpeMHenbie, HHOTAA [AHHHCTO-
6UTYMHHO3HBIE, AONOMHTH3HPOBAHHBIE, TPEU[HHOBATHIE M KaBepHO3HbIE
JlonOMHUTEl TOHKO3EPHHCTHIE, YYACTKAMH OKPEMHEJBIE, C BKIOYECHHUSMH
TMNCA, MPOCTAOH ITHH TOHKCIOHCTHIX M Meprenaeil.

ApPri/THTH, HHOTRA OKpEMHEJble, ATEBPONUTH M NECYAHHKH MENKO3EpHH-
CThle, KBapueBble, [MHHCTHIE CHAAaHLBI, POrOBHKH, AHAE3NUTH, aHAE3IUTO-
HasansThl

K, OK | KsapuntoBuaHbie necuaHHKHK ¢ NMPOXHAKAMH KBapua. AHAE3UTHI, aHAE3HTO-
6a3a1bTh

[Tecyauuxy MeNKO3EpHHCTHIE, KBaplUEBble C MPOCNOAMM aprH/UIHTOB, MH3-
BECTHAKOB.

AprunaMTel TOHKOCAOHCTHIE, HEPABHOMEDHO AMEBPHTHCTBIE, YTAHCTHIE C
NpoCROAMH yTAeil.

AJleBpONUTBI TOHKOCJIOHUCTHIE, YTAHCTO-TJIMHACTEIE.

M3BeCcTHAKH H JOMOMHTHI OKpPEMHENDIE.

ChaaHusl yraRCTO-TAMHHCTHIE, DHANTHIHPOBAHHbIE

Honora co WTHIpeBBIM TBEPJOCIJIABHBIM BOOPY’KeHHEM M3rOoTOB-
JISIOT ¢ WIMPOKUM JHana3oHoM ¢opM 3y6KkoB (KJIMHOBUAHBIX, CepH-
YeCKMX, OUKOHWYECKUX, CGhEePOKOHUYECKMX  BBINMYKJIO-BOTHYTBIX
(xoBiIeo6pasHbIX) W AP.).

Ilo pacnonoxeHW0 M KOHCTPYKLUHH MPOMBIBOYHBIX WJM MPOAY-
BOYHBIX KaHaJIOB J0JIOTA BBHIMOJHAIOT (C yKa3aHWeM B ndpe JoJoTa
COOTBETCTBYIOUIMX OYKB):

¢ ueHTpanbHoi npoMbtBkoi (1), npuMeHAIOTCS B OCHOBHOM B J0-
JloTax Majoro juaMmeTpa M ¢ uUeHTpanbHoil npoaysxoil (II) — depes
UEHTpPaJbHOe OTBEPCTHE B KOPIYyCe;

¢ 6okoBoit ruapomonuTopHoi mNpomeiskoil (I'), ¢ GokoBoii mpo-
ayskoit (II') — yepe3 GokoBble OTBEPCTHSA, MUHYS IAPOIIKY, HeTo-
CPEeACTBEHHO Ha MOBEPXHOCTb 3a60s; Ha BBIXOJE MPOMBIBOYHBIX OT-
BEPCTHH YCTaHaBJIMBAIOTCA CMeHHble HACAJAKU-COIIA: TBEPAOCIIaB-
Hbie — Ansa Jojot cepuit AY, HY n yannHenHble U3 BBICOKOCTOHKOrO
uyryHa — aaa cepuil BY, H u B; nuameTps! BHYTpPeHHHX OTBepCTHIl
B Hacajkax oT 6,4 no 22,2 MM;

¢ KOMOMHWPOBAHHOI — LIEHTPabHOI M GokoBoit npomsiBkoit (III);

C acCHMMMETPMYHOIl NPoMbIBKOH# — ¢ AByMA OOKOBBIMM M OAHOM
LEHTPaJIbHOM Hacaakamu, ¢ obpasoBaHWeM Ha OHOM M3 Jall 3HauM-
TeJbHO YBeMMUYEHHOro MPOCTPaHCTBA JUIS BOCXOASLIEro Motoka 6ypo-
BOTO pacTBOpa.

Onopsl Wapolek U3TOTOBAAIOT C Pa3JN4YHOi koMOuHauuel noa-
IUMITHEKOB KavYeHUs U CKOJIbXEHMs, onpelensiouleidl cepuio AosoTa.
[Ipu M3roToBJEHHHM ONOP TOJNBKO HAa NMOAUIMIHUKAX KaueHUS B IIHGP
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nojiora BBoAMTcs Gyksa B. Ilpu MaroToBjieHMH omop ¢ omHHMM paiu-
afbHbIM W OMHUM (WJU ABYMS) YIOPHBIM MOAIIMIHHKAMHU CKOJIbXKe-
gus (MPY OCTa/NbHbIX NMOALIMNHMKAX KauyeHMs) B LuMdp noJjoTa BBO-
aurcst 6yksa H. I[Ipu usrotoBneHuu Takoro nonora ¢ cUcTeMoit Mac-
JIOHATIOJHEHUS W TODPLEBBIM pe3HHOBLIM KOJIBIIOM C Tapesb4aThiM
NOAXUMAOUUM METAIMYeCKHUM KapKacoM HWJM 3JIaCTUYHBIM paju-
aJIbHBIM KOJIbLOM B WiHGp Aosota BBoAsATCA Oyksbl HY.

[Ipu u3roToBNEHUH onop Ha ABYXx WM Oosee pajvaibHBIX MOA-
WHITHUKAX CKOJIbKEHUS! C OAHMM (MJM JBYMS) YIIOPHBIMM TOJUIMM-
HUKaMH CKOJIbXEeHMs!, IIapUKOBbIM (3aMKOBBLIM) MOALIMITHUKOM, C
repMeTH3alMed MaclOHAMOJHEHHOW OMOpbl PAAMAbHbIM Pe3HHOBBIM
YIUIOTHUTENBbHBIM KOJIBLOM B IMGP g010Ta BBoAATCA OykBsl AY.

BykBoit R u undpamu 3a Heit obo3HayaeTcss Homep 3aBOJCKOIA
MoJeJIU J10JI0Ta.

C y4eToM NpHMHATBIX H3JI0XKEHHBIX YCJIOBHBIX 0003HaYeHHWit, K
npuMepy, WHGPb TpeXlapolleyHslx A0JOT mnpousBoiactBa OAO
«Bonrabypmaurs pacundpossiBaloTcs claeayOIUM 06pasoM.

Honoro I11215,9M-11TB-1:

IIT — Tpexwapole4ytoe 1010TO;

215,9 — nuameTp m0NOTa, MM;

M - nns Mmsrkux ManoabpasuBHBIX NMOPOJl, BOOpYXeHHe B BUje
¢$pe3epoBaHHbIX 3y6beB, HalllaBJAEHHbBIX TBEPABIM CILIaBOM;

IT — npoayBka 3a60s 1 onop BO3AYXOM;

I' - 6okoBast mpoayBKa;

B — B onope TOJbKO NOAUIMITHUKY KadeHHS;

1 — HoMep 3aBoAcKoll Moaesu.

Honoro 111215,90K-11B-R177:

IIT - TpexwapoweyHoe nom0To;

215,9 - muaMeTp 1ON0T2, MM,

OK - ansa oyeHb Kpenkux abpasvBHbBIX MOPOJ, BOOPYXKeHHE B BH-
1e BCTABHBIX TBePJOCIIaBHbIX 3yOKOB;

IT - npoayska 3a6os ¥ onop Bo3AyxOM;

B - B onope ToabKO MOALIMMTHUKK KadeHus;

R177 - nomep 3aBoackoit Moaesn,

Haubosee BblcoKonpon3BoauTesnbHble 10A0TA, BbIlyCkaeMble pa3-
JMUYHBIMH JOJOTOCTPOMTENbHBIMU (HPMaMM, BHITOJHSIOTCS HA YPOB-
He MHPOBBIX CTaHIAPTOB.

Crpaterust poccuiicKMX NPOM3BOAMTENBHBIX NOJOT — N0OMBaThCH
BbIMycka JOJIOT € BBICOKHMHM 3KCMIYyaTALIMOHHBIMH XapaKTePUCTHKa-
MM TIpH cTabuIbHOM KayecTBe M HaLeXHOCTH, COOTBETCTBYIOI(MX
MexayHapoaHoMy cTadaapty IADC.

Huske mpusenesst undposble obo3nayenus koaa IADC.

IlepBas undpa — Tun ponorta (¢pe3epoBaHHOE WIH TBEPAOCIIAB-
Hoe BoopyskeHHe U TOpoja):
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1-2-3 - nmosota ¢ ¢pe3epoBaHHBIM BoOpykeHHeM (OT caMbIX
MSAIFKHX [0 CaMbIX TBepPAbIX);

4-35-6-7-8 - pfojoTa C TBEpPAOCIIaBHBIM BOOpyXeHHeM (OT ca-
MbIX MATKHX /10 CaMbIX TBEPABIX NOPOL).

Bropas unudpa — noakareropus nopoas! (OT camblX MSTKUX A0
caMbIX TBEpAbIX TOPOA).

Tpetbs undpa — XapaKTepuCTHKa J010Ta:

1 — cTangapTHas onopa KayeHwus,;

2 — omopa kKadeHWs C BO3AYLUHBIM OXJaXKAEHHeM;

3 - onopa KayeHHs € 3aUIMINeHHOH Kanubpyolleil MoBEpXHOCTHIO,

4 — repMeTU3HPOBAHHAS ONOpa KaueHUs;

5 — repMeTHM3MpOBaHHas Onopa KadeHusl ¢ 3auUlMUIeHHON Kkanub-
pyloliledl NOBEPXHOCTbI;

6 — repMeTH3UPOBAHHAS ONOPa CKOMbXeHHS,;

7 — repMeTH3HpOBaHHAs ONOpa CKOJIbXEHMS C 3allMUeHHOH Ka-
Mbpyoliteif NoBEPXHOCTHIO;

8 — ana HanpaBlieHHOTro OypeHus;

9 — cneuunanbHble.

PaccMoTpuM nprMeps! paclindpoBKH 0603HaYeHUS 10JIOT.

Honoto ¢ ¢pesepoBaHHbiM BoopyxkeHreM 1 1 2, rae nepeas uud-
pa (1) — o4eHp MArkag nopona; sropas uudpa (1) - noAxkaTeropus
caMoit MArkoit nopoast; TpeThs Uudpa (2) — npoayska onop u 3abos
BO3/YXOM.

Honoto ¢ TBepAocnaBHBIM BoopykeHneM 4 1 5, rae mnepsas
urdpa (4) — oyeHb MaArkas nopopa; BTopas uudpa (1) — noxkarero-
pusi caMoil MSITKoH nopozst; TpeTbsi Uudpa (5) — repMeTH3IUPOBaH-
Hasl onopa KayeHUs M Kaaubpyiouie 3y6KH.

aHHble COOTBETCTBUA A0JIOT ¢ (pe3epoBaHHBIM U LITHIPEBHIM BO-
opyxerrieM OAO «Boarabypmaius u gpupm CHIA — «Xbio3», «Pun»,
«Cekpbioput» M «CmuT» no koxy IADC npusesenst B Tabu. 5.3.

Jlns npumepa npuBeneM o003HayYeHUsS CepHit JONOT, NPUHATbE B
dupMme «Pups.

[TepBbte 6ykBbl 00603HaYalOT KOHGUIypaLHi0 M KOHCTPYKIIMIO
OTOpBbL:

EHP - repmerusupoBaHHOe HOJIOTO ¢ yAy4dlleHHBIMU XapaKTepH-
CTHKaMH, OMOPOH CKOJIbXXeHUS W 3aMKOBBIM Pa3pe3HbIM KOJILLIOM;

HP — BbIcoKokayecTBeHHOE 0JIOTO C ONOPOH CKOJIbXEHHS,

S - nos0TO € repMeTHU3MPOBAHHOI POJMKOBOI ONMOPOH;

Y — #0on0TO ¢ HerepMeTH3MPOBAHHOI POSMKOBOH 0IOPOH;

MHP - BbicoxoKadecTBeHHOe A0J0TO C OMOPOH CKOJAbXeHMS H
YIJOTHEHWEM [UIS BbicOK0oOopoTHOro 6ypeHns;

EMS - repmeTrnsnpoBaHHoe H0J0TO ¢ YJAYYIIEHHBIMM XapaKTepH-
CTHKaMHU 171 TypOuHHOro GypeHusi co cepryeckiMHU POJIMKAMH;

MS - nomoto ¢ repMeTH3HpOBaHHOI POIMKOBOH onopoil.



Tabauua 53

aHHBIE COOTBETCTBHS NOJOT ¢ (Ppe3epoOBAHHLIM U IITHIPEBBIM BOODYkKEHHEM
OAO <«Borra6ypmaws u ¢pupm CHIA — «Xnioas, «<Puas, «Cekbioputis 4 «CMUT»

Koa nio QAO «Boa- Dupma
IADC rabypma» «XB103» «Pun» +Cekbiop- |, cpyr,
TS
fonoma ¢ 3ybuamvim 600pymcenuem
111 ORI11 R1 Y11 S3sJ DS]J
114 SR1t ATX-1 St S33S SDS
115 SR11G ATX-G1 MSI11G S33SG MSDSH
116 SJ1t ATJ-1, ATJ-1S HP11 S33SF FDS, FDS+
117 SJHG ATM-GIS MHP11G SS33SGF + MFDSH
121 OR12 R2 Y12 S3) DT
124 SR12 - - S33 SD
125 SR12G - - S33G -
126 SJ12 | ATJ2,J2, J2T| HP12 S33F FDT
131 OR13 R3 Y13 S4] DGJ
134 SR13 ATX-3 - S44 -
135 SR13G ATX-G3 S$13G, S44G SDGH
MSI13G
136 SJ13 - - S44F -
137 SJ13G ATM-G3 HP13G, S44GF FDGH
MHP13G
211 OR21 R4 - M4NJ v2)
214 SR21 - - M44N -
215 SR21G - S21G M44ANG SVH
216 SJ21 - - MA44NF -
217 SJ21G JG4 HP21G M44NGF FVH
311 OR31 R7 - H7, H7J -
314 SR3t - - H77
315 SR31G - - - -
316 SJ31 - - H77F -
317 SJ31G JG7 HP31G - -
32t OR32 - - - -
Jonroma co wmvipesuim eoopyxenuem
417 SJ41G AT]J-05, - S80F -
ATM-05
435 SR42G ATX-11 MSSLﬁi\A, 582 Mi5
43
437 5J43 ATJ-11, HP43, S82F, S82CF F1
ATJ-11S HP43A
445 SR44G ATX-11C - - 15)S, M15S,
M15SD
447 SJ44 ATJ-11, - - MF15, F15
ATJ-11C,
TC-11C,
ATM-11H,
ATM-11C
515 SR51G ATX-22 MSS51A, S84 2JS, M2SD,
MS51A-M M2s
517 sJ51 ATJ-22, HP51, |S84, S84CF, F2
ATJ-22S, HP51A, [S85F, S85CF
ATM-22 HPS1X,
HP51D,
HPS1H

3.

67



[Tponorxenune Tabn 53

Konmo | OAO «Bos- o"p”ac
1ADC raGypmaiu» «Cexkslopn-
yp «Xb103» «Pun» THS «CMut»
527 SJ52 ATJ-22C, HP52, S85F, S85CF F27
ATM-22C HPS52A,
HP52X
535 SR33G ATX-33 S53A 586 3}}5
537 SJ53 AT]J-33, HP53, S86F 3
ATM-33 HP33A
545 SR54G ATX-33C - S86F, S86CF -
547 SJ54 AT]J-33C, HP54 - F37
ATM-33C
612 ARG61 - - - -
615 SR61G ATX-44 - M84 4JS
617 sJ61 AT]J-44, HP61, MB8A4F, F4, F45
ATJ-44A HP61A MB8A4CF
622 AR62 - Y62-JA MB8JA SJA, SGA
625 SR62G ATX-44C S62A M8IT 3JS
627 SJ62 AT]J-44C HP62, MBITF F5
HP62A
632 ARG63 - - - -
637 5J63 ATJ-55R HP63 M89F, MO0F| F47, F57
732 AR73 -77 Y73-]JA - 7JA
737 SJ73 ATJ-77 HP73 H87F F7
832 ARB3 - - - 9JA
837 SJ83 ATJ-99 HP83 H100F F9

Hudpst, cneayiomme 3a 6ykBamu, 0603HaYal0T KOHCTPYKLMIO BO-
opyxeHusi B cooTBeTcTBHM ¢ kogoM IADC, nostomy obo3sHayeHue
KaXKJ0ro M3eJHsl YKa3blBaeT Ha AMAlNa3oH NPUMeHeHHs A0J0Ta Kax-
J0rQ TUNa.

Jlonota ¢ 3ybyaTbiM BoopyxenueMm: nosota cepun 10 npeaHasha-
YeHbl A8 MATKUX nopof, cepud 20 — pAs cpeJHUX MOPOj, CepuH
30 - zns TBepAbIX NOPOAL.

HonoTa co WThIpeBLIM BOOpYXeHUeM: NoJioTa cepuun 40 npenHa-
3HaYeHb! A1 MATKUX nopof, cepud 50 — Ans MATKUX M CPeAHHX no-
pon, cepun 60 — AsnA cpenHHMX M CcpeRHeTBePAbIX nopol, cepuu 70 —
Q1S TBep/bIX Topoi, cepud 80 — 1is oYeHb TBepABIX MOPOA.

BykBbl, cieayolue 3a uudpamy, 0603HaYalOT YHHUKaJbHblE 0CO-
6eHHOCTH [0JI0Ta WIN CeliMaibHoe TIPUMeHEHHE:

A — 3yOKW KJIMHOBUIHOU (HOpPMBI;

C - ueHTpa/bHa HacaaKa;

D - anMa3sHble BCTaBKH ThLIBHOIO KOHYCA LIAPOLIKH;

G - BCTaBKM ThLIBHOrO KOHyca M3 kap6uiaa Bojbdpama Ha A0JO-
Tax ¢ 3y64aThiM BOOpPYKeHHEM;

H - 3ybkn kaMHoBMAHON opMbl Ha A0JOTaX KOHCTPYKUMM 417—
517 co cMellleHHeM oceii WIapollek, paBHbIM 3°%;

JA — nonoto ans 6ypeHHs ¢ NpoAyBKOH BO3IYXOM;



K - BcTaBKM M3 Kapbula BosbdpaMa yCTaHOBJIEHbI Ha 3aTbLIOK
Janbl AN YMeHblUeHHS U3HOCA W 3alMThb! YIIJIOTHEHHS,

L — cranbHble HakJIaiku ¢ BCTaBKaMHM M3 Kapbujaa Bosabgpama
MpUBapeHbl K KOpNycy A0J0Ta;

M - ruapasanka Mudpick;

X — cneuranbHble BapHalUKM KOHCTPYKUHHM BOOPYXeHHS, KOTOpble
MOTYT MEHSITbCSL B 3aBUCUMOCTH OT THMA A0J0Ta.

IlenTpanbHas Hacajika NOMOraeT OYMILATh WIAPOWKY M MJIOCKOCTDb
33605 TpH OypeHMM MSATKMX M IUIACTHYHBIX mopof. lleHTpasbHble
HaCalK! SBJSIOTCS CTaHAAPTHbIM 0BOpyZOBaHWEM s JOJOT C pa3-
mepamu Gonee 407,1 MM M oHM MoryT ObIThb CllelLMasbHO 3aKa3aHbl
s AojoT guaMetpamu ot 200 ao 393,7 mm.

OcHoBHBbIE NapaMeTpbl TpeXUIapollleYHbIX N0JOT ¢ (pe3epoBaH-
HbIM M TBEPIOCILIaBHbIM BOOpyXeHHeM, Bbilyckaembix OAO <«Boi-
rabypmati», npuBeneHsl B Ta6a. 5.4 u 5.5.

Ta6nuua 54

TeXHHYECKHE XapPaKTePHCTHKH 0J0T ¢ (ppe3epoBaHHBIM BOODYKEHHEM
OAO «Bourabypmaums

lna- K Past Hpucoennu:genb— M
Me oxt a3bypHBaeMble Has peasba acca,
Tun zonora non;'?a, IADC TIOPORBI P KT
ZJIOHMBI rocT API
139,7C-TAY-R223 5 216 Cpeanue 3-88 '/2 Regi 13,5
158, 7M-TAY-R186 | 6 '/i | 126 Msrkue 3-88 3 /2 Reg| 17
161,0M-TAY-R98 |6 '/5 | 126 Masrkue 3-88 3!/, Reg| 17
190,5M-TH-R22M | 7'/, | 121 Markite 3-117 147, Reg| 28
190,5M-TAY-R65 7' 126 Msrkue 3-117 | 4 /z Reg| 28

190,5MC-T'H-R205 7' 131 | Msarkue cpeaune| 3-117 | 4 /2 Reg | 28
190,5MC-TAY-R92 | 7'/, | 136 |Msrxue cpeanue| 3-117 {4 /2 Reg| 28
190,SMC-T'H-R64 7' 131 | Markue cpeane | 3-117 |4 '/, Reg| 28

190,5C-THY-R55 7% | 214 Cpenune 3-117 ‘/, Reg| 28
190,5CT-TH-R21M | 7'/s | 231 |Cpeaunue Tepante| 3-117 4 /z Reg| 28
190,5T-THY-R25 7, | 314 Taepasie 3-117 14!/ Reg| 28
2000M-TAY-R133 | 77/ | 116 Msrkne 3-117 4 Y7, Reg| 31
2159M-TH-R165 8, | 121 Msrkne 3-117 {4'/; Reg| 35
2159M-THY-R199 | 8!/2 | 125 Msrkue 3-117 |4/, Reg| 35
2159M-TAY-R176 | 8/, | 117 Markne 3-117 |4 1/2Reg| 35
2159M-TAV-R54M | 8'/, | 116 Msrkue 3-117 [4 1/ Reg| 35

2159MC-TH-R44 8'/» | 131 |Msarkue cpegnne| 3-117 4 "/ Reg| 35
2159MC-THY-R184| 8 '/, 135 | Markue cpepnue | 3-117 ‘/2 Reg| 35
2159MC-THY-R45 | 8 '/, 134 | Markwe cpegnne | 3-117 |4 /z Reg| 35
2159MC-TAY-R56 | 8 '/, | 136 |Msarxue cpeaune| 3-117 |4 /z Reg| 35

215,9C-TH-R163 8!/ | 211 Cpenuue 3-117 141/, Reg| 35
215,9C-I'B-R192 8§, | 211 Cpenuue 3-117 |4 /z Reg| 35
2159C-THY-R106 | 8'/, | 214 Cpenanne 3-117 |4 /, Reg| 35
2159C-TBY-RI90A | 8'/, | 214 Cpenuite 3-117 |4 /2 Reg| 35

2159CT-TH-R13 8 '/, | 231 |Cpenune Teepavie| 3-117 |4 /z Reg| 35
2159CT-TB-R14 8 '/, | 231 |Cpenune Teepame| 3-117 4 Y/ Reg| 35

222,3M-TAY-R219 8%, 117 Masrkue 3-117 '/2 Reg| 38
250,8M-THY-R135 | 97/ | 114 Msrkne 3-152 |6 /s Reg| 55
250,8M-TAY-R137 9 /s 116 Msarkue 3-152 16%s Reg| 55




Mpoaonxenne Tabn 54
Nua- [MpucoeaunuTe Ab-
Tun nonora metp | Kon | Pasbypmusaemsre Has peabba Macca,
- RO.JIOTA, IADC nopoAabl Kr
250,8M-TAY-R143 | 97 126 Marxue 3-152 16 /s Reg| 55
2508MC-THY-R142] 9 134 | Masarxue cpenrine | 3-152 5/5 Reg| 55
269,9M-TAY-R63 10 5/5 126 Msrkue 3-152 s Reg| 67
269,9M-TH-R03 10 5/.; 121 Msrkue 3-152 6 /s Reg| 67
269,9C-TH-R103 10 5/5 211 Cpennue 3-152 | 6%/5 Reg| 67
269,9CT-TH-RO7 10 5/5 231 |Cpennue tBepabe| 3-152 |6 5/s Reg | 67
295,3M-TH-R105 11 5/5 124 Msrkue 3-152 | 6%/ Reg| 82
2953M-TB-R187 154 | 121 MsrkHe 3-152 |6 %5 Reg| 82
2953M-THY-R188 | 11 ;/5 115 Markne 3-152 | 65/5 Reg| 82
2953M-THY-R85 | 11 /s | 124 Markue 3-152 |6 %/ Reg| 82
2953MC-TAY-R116| 11 5/3 136 | Markue cpeguue | 3-152 |6 °/s Reg} 82
295,3C-TB-R166 g 5/5 211 Cpennue 3-152 |6 :/s Reg| 82
2953-THY-R58 11 '/s 214 Cpeanne 3-152 | 6°/s Reg| 82
3t11,tM-TAY-R136 | 12 l/, 116 Msrkue 3-152 |6 ';/s Reg| 88
31, IM-THY-R125 | 12 /4 124 Msirkae 3-152 |6 s,/n Reg| 88
311,IM-TBY-R193 | 12 1/‘ 115 Msrkue 3-152 |6 s/s Reg| 88
311,IMC-TAY-R117 | 12}/, } 136 |Msarxue cpenune | 3-152 |6 7/s Reg| 88
3111T-THY-R126 | 12}/, | 314 Taepnbie 3-152 | 6°/s Reg| 88
349,2M-I'BY-R181 137/, 115 Msrkue 3-152 |6 /s Reg| 120
393,7M-TBY-R227 15 :/z 115 Msrkue 3-177 |7 %/ Reg| 180
393,7C-TBY-R167 15 1/2 215 Cpenntte 3-177 |7 /s Reg| 180
393,7T-TBY-R279 15 /2| 315 Teepasie 3-177 |7 7/ Reg | 187
444 5SM-TBY-R146 | 17 :/2 115 Msrkue 3-177 |7 /s Reg| 260
444 5C-TBY-R252 17 /2 215 Cpennue 3-177 |7 /s Reg| 260
444 5T-I'BY-R284 17 '/, 315 Teepasie 3-177 |7 °/a Reg| 235
Tabanua 55
gexamqecxne 6xapaKTepuchH JOJOT C TBePAOCILIABHBIM BOOPYXKEHHEM
AO <«Boarabypmais
Hua- [Mpucoenunu- R
Tun monota merp | Kox | Pasbypusaembie no- | rennHas peasba I\gc
Ronora, | JADC pOAbI :
ﬂlOﬁMbl rocT API kr
1206C3-LIAY-R173 | 43/, |547CX|Cpenuse abpansnusie| 3-76 | 2 /s Reg| 11
1206M3-TAY-R218 4 /‘ 517X [Msarkue abpasusunie | 3-76 | 2 7/ Reg 1
120,6C3-TAY-R273 4 3/ | 547Y |Cpennue abpasusubie| 3-76 |2 / 11
124,0C3-TAY-R280 4 ;/5 547Y |Cpeanue aGpasuBHue | 3-76 | 2 7/5 Reg 12
124,0C3-HAY-R204 4 /g | S47Y |Cpennue abpasurHeie | 3-76 | 2 / Reg| 12
139,7C3-TAY-R208 5 '/, | 547X |Cpenune abpasusnsie| 3-88 |3 /2 Reg| 13,5
1429C3-TAY-R239 52/ | 547X |Cpenuue abpasusunie | 3-88 3 /z Reg| 13,7
144,0C3-TAY-R203 5°¢/3 | 547X |Cpenuue abpaszuBunie | 3-88 /2 Reg| 14
155,6C3-TAY-R238 6 '/s | 547X |Cpennne abpasusnbie| 3-88 |3 /z Regl 17
158,7M3-TAY-R145 6 /¢ | 517X |Msarkue abpasusunie | 3-88 |3 /2 Reg| 17
158, 7MC3-TAY-R145 | 6 '/, | 537X I\gsmcue cpennue| 3-88 [3 '/, Reg| 17
abpasuBHbiE
165,1M3-TAY-R111 6'/2 | 517Y [Msrkue abpasusnbie | 3-88 |3 /z Reg| 20
165,1C3-TAY-R229 6 /2 | 547Y |Cpenmme abpasusubie | 3-88 |3 /z Reg| 20
165,10K-TAY-R148 6 /2 | 817Y |Ouens kpenknue 3-88 (3 /2 Reg| 20
171,4M3-TAY-R151 6 3/4 | 517X |Msarkue abpasusnbie | 3-88 3 /2 Reg| 23
171,4MC3-TAY-R152 | 63/, (537CX|Msrkne cpennue| 3-88 (3 '/, Reg| 23
abpa3uBHbIe
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[Tpoaonxeunne Tabn 55

Jia- [Mprcoeniunu- Mac
Tun zotota metp | Kox | Pasbypusaemuie no- | testbhas peas6a | ¢,
AonoTa, 1ADC poAbt . Kr
A0fMB FOCT| API
190,5M3-I'B-R225 '/2 513X |Msrkue abpasusnbie (3-117|4 /2 Reg| 30
190,5M3-TAY-R61 7 /2 517X |Msrkue abpasusume (3-117|4 /2 Reg| 30
190,5C3-T'HY-R46 7 /1 545X |Cpennne abpasnsume |3-117| 4 /2 Reg} 30
190,5C3-TAY-R27 7 '/2 | 547X |Cpeaune abpaamusure |3-117]4 /2 Reg| 30
190,5T3-THY-R29 7 '/2 | 625X |TBepanie abpasusnee[3-117]4 '/ Reg| 30
190,5K-THY-R30 7 '/2 | 745X |Kpemkue abpasusume|3-117(4 '/, Reg| 30
190,5T3-I'AY-R60 7'/2 | 627X |Tpepame abpasusuvie[3-1174 '/, Reg| 30
190.50K-THY-R32 7'/, | 835X |Ouenb kpenkue 3-117|4 '/, Reg| 30
200,0M3-TAY-R128 7 /s | 417X |Msarkue a6pasusnbte [3-117|4 '/, Reg| 30
200,0M3-TAY-R127 7 /& | 517X |Msarxue abpasnsune [3-117(4 '/, Reg| 30
200,0M3-TAY-R141 7 7/s | 527Y |Markue abpasusume [3-117[4 '/, Reg| 33
200,0MC3-TAY-R90 | 7 /s | 537X {Markue cpennne|3-117(4 '/, Reg| 33
abpa3HBHEIE
20000K-TAY-R149 | 7 7/s | B17Y |Ouenb xpenxue 3-117{4 '/, Reg| 33
2159M3-TAY-R160 8 '/y | 417X [Markue a6pasususie |3-117]4 '/, Reg| 37
2159M3-TAY-R245 8 '/y | 517X |Msrkue abpasusnee |3-117|4 '/, Reg| 37
2159M3-TBY-R206A | 8 '/> | 435Z |Msrkue abpasusume |3-117|4 '/, Reg| 37
2159M3-TAY-R233 | 8 '/2 | 437X |Markue a6pasnsume [3-117|4 !/, Reg| 37
2159M3-TAY-R240 | 8'/; | 437Z |Markue a6pasusnste [3-117(4 '/, Reg| 37
2159M3-TB-R155M | 8 !/ | 513X [Msrkue a6pasupume (3-117(4 '/, Reg| 37
2159M3-LIB-R196M| 8 '/, |513CX|Msrkue a6pasusume (3-117}4 '/, Reg| 37
2159M3-THY-R04M | 8 '/y | 515X |Msrkue aGpasusnbie {3-117{4 '/, Reg| 37
2159M3-TAY-R02M | 8!/, | 517X |Msrkue abpasnsunte |3-117|4 ’/2 Reg| 37
2159MC3-TH-R87 8 '/y | 533X |Msarkue cpennne|3-11714 '/, Reg| 37
abpasuBHbiE
2159MC3-THY-RO1 | 8 '/y | 535X [Msrkue cpennne|3-11714 '/, Reg | 37
abpasuBHbIE
2159MC3-TAY-R11 8'/2 | 537X |Markue cpeaume|3-117(4 '/o Reg| 37
abpa3nBHble
2159C3-TB-R162 8 '/> | 543X |Cpeanne abpansupe|3-117| 4 '/g Reg| 37
2159C3-THY-R51 8 '/, | 545X |Cpeanne abpasusnnie|3-117| 4 /2 Reg| 37
2159C3-TAY-R53 8 '/ | 547X |Cpenune a6pasusnbie|3-117 (4 /2 Reg| 37
2159C3-TAY-R269 8 !/, | 547X |Cpennue abpasupnme|3-117|4 /2 Reg| 37
2159T3-THY-R05 8 '/2 | 625X | Trepabte abpasusubie|3-117|4 /2 Reg| 37
2159T3-TH-R15 8 '/, | 623X {TBepasie abpasusubie|3-117] 4! /2 Reg | 37
2159T3-TAY-R40M 8 '/, | 627X |Teepane abpasupume|3-117]4 /2 Reg| 37
2159T3-TAY-R251 8 '/, | 627X |Trepanie abpasnpnre|3-117{4 /2 Reg| 37
2159T3-TAY-R270 8 '/ | 627X |Teepabie a6pasusnme|3-117|4 /2 Reg| 37
2159TK3-THY-R230 | 8 '/> | 635Y |Teepasie kpenkne|3-117(4 '/, Reg| 37
abpasHBHbIE
2159TK3-IB-R276 8 '/, | 633Y |Teepame  xpenkne|3-117|4 '/, Reg| 37
abpasHBHRE
2159K-THY-R08 8 '/, | 745Y |Kpenxne abpasusnme|3-117|4 /2 Reg| 37
21590K-THY-R09 8 '/, | 835Y [Ouens KpemnKie 3-11714 /2 Reg| 37
21590K-TAY-R104 8'/, | 837Y [Ouenn Kpenkse 3-117 4 /2 Reg| 37
2223M3-TAY-R70 8 :/4 437X |Msarkue abpasuBeme |3-11714 '/, Reg| 40
244 5MC3-THY-R12 | 9°/3 | 535X |Msarkue cpeanne|3-15216 °/s Reg| 53
abpasitBHble
250,8M3-TAY-R132 97/ | 517Y |Markue abpasususe [3-152|6 /g Reg| 58
250,8BMC3-TAY-R131 | 97/ | 537X |Msrkue cpeanne|3-152|6 5/ Reg| 58
abpasuBHbIE
250,8TK3-TAY-R156 | 97/3 | 637X |Tepabte  kpenxme|3-152|6 %/5 Reg| S8
abpasuBHblE




[Tponoaxenne tabn 55

Jlua- lpucoeanun- |Nac
Tun ponorta n(h)‘;gga Ii?)uc Paz6yp:g;2«me no- | Tenpnas pesbba | cp
. KT
J0itMb FOCT} API
2508K-TAY-R150 9 /g 737Y |Kpenkue abpasuBubie [3-152| 6 /g Reg| 58

269,9M3-'AY-R78 10 /4 | 437X |Markue abpasuenbie [3-15216 /8 Reg| 76
269,9MC3-THY-R36 | 10 °/s | 535X [Marxue cpeanne|3-152|6 °/y Reg| 76
abpasupHbie
269,9MC3-TAY-R35 | 10 5/, | 537X |Msrkne cpeanne|3-152|6 5/s Reg| 76
abpa3suBHblie
2699C3-THY-R06 10 /4 | 545X |Cpennne abpasusnbie|3-152]6 ° /g Reg| 76
269,9C3-TAY-R81 10 */s | 547X |Cpeanne abpasuBumie|3-1521 6 /g Reg| 76
269,9T3-TH-R20M 10 7/y | 623X |TBepane abpasusrne |3-152(6 - /s Reg| 76
2699T3-TAY-R100 10 %/, | 627X |Toepanie abpasnpune|3-152|6 /3 Reg| 76

269,9K-THY-R26 10 °/5 | 745Y (Kpenxne abpasusunie|3-152| 6 /s Reg| 76

2794T3-TAY-R164 11 617X |TBepasie abpasubusle (3-152( 6 ° /a Reg| 76

295,3MC3-TH-R95 11 °/g | 533X [Msrkue cpenune|3-152| 6 3/5 Reg| 90
; abpa3HBHbIE

2953MC3-THY-R37 | 11 °/3 | 535X {Msrkne cpenume|3-152| 6 /3 Reg| 90
. abpasHBHbIE

2953MC3-TBY-R201 | 11 */5 | 535X |Msarkue cpeanme|3-15216 /3 Reg| 90
abpa3uBHbIE

2953C3-TH-R96 11 /., 543X |Cpennue abpasusunie|{3-152| 6 °/4 Reg| 90

2953C3-T'B-R175 11 °/5 | 543X [Cpeanne abpaaunusie |3-152|6 °/5 Reg| 90

2953C3-THY-R23 11 7/ | 545X |Cpennue abpasusnbie|3-152|6 °/5 Reg| 90
295,3T3-THY-R57 11 7/ | 625X |TBepame abpasusueie|3-152|6 °/3 Reg| 90
31{,1M3-TH-R102M { 12 '/, | 433X |Msarkue abpasusrme |3-152 6 °/a Reg! 93
311,1M3-TAY-R107 12 '/, | 437X |Markse abpasusune |3-152|6 /g Reg| 93
311,IM3-TAY-R129 | 12 '/, | 517X [Msarkune a6pasusume |3-152(6 5/; Reg| 93
311,1MC3-THY-R93 | 12 '/, | 535X l\gxn(ue cpenune|3-152{6 */3 Reg| 93
afpasuBHBIE
311,iMC3-TAY-R122 | 12 '/, | 537X |Marxne cpeanne|3-152{6 3/s Reg| 93
abpasnBHbIE
311,1T3-TAY-R139 12 '/, | 617X |Tsepame abpasusume |3-152| 6 5/5 Reg| 93
393,7C3-TBY-R174 15 '/, | 545X |Cpennue abpasusume |3-177(6 */z Reg| 200
444,5MC3-TBY-R168 | 17 !/, | 535X |Markue cpennne|3-177| 7 °/5 Reg| 270
abpa3uBHble .
444 5C3-TBV-R242 17 '/y | 545Z |Cpeanne abpasubrbie[3-177]7 °/5 Reg| 270

BoopyskeHHe liapouiek A0JOT, TpefHa3HaYeHHbIX misi GypeHus
abpasMBHBIX MOPOA, MpPeACTaBJeHO BCTaBHBIMU TBEDPHOCHIABHBIMU
3yOkaMd pa3Hoil GOpMBI 115 TOPOA pa3sAWyHbIX THIOB ¥ o6o3Hauya-
1oTcs1 GykBaMu:

M3 (ana msarkux abpasushbix nopoa), C3 (aas abpa3uBHBIX MO-
pon cpexHelt TBepaoctv) u T3 (ans TBepabiX abpa3WUBHBIX HoOpox) U
T3 (aas tBepabix abpasuBHbIX nopox) — ¢ 3ybkamMu KAMHOBUAHOM
dopmsi;

TK3 (mns abpa3uBHbIX TBepAbIX MOPOJ € TPOMAACTKAMK KpENKHUX
nopoxa) — ¢ 3ybkaMu cepokoHnYeckoil GOpMBIL,

K (ans xpenkux nopox) — ¢ 3ybkamu cepuydeckoit GpopMmsi;

OK (ans oveHb kpenkux nopoa) — ¢ 3ybkamu cdepuyeckoii uau
6ukoHUYeckoit PopMbl.
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Ta6auua 56

O6nacTH Pal¥OHANLHOrO NPUMEHEHHS PA3HbIX THIOB UIAPOLIEYHBIX JONOT
Ans GypeHHs BIPLIBHBIX CKBaXKHH B ropHofo0biBalolell IPOMBILLIEHHOCTH

Tun lopurie mopoas!, npH pasfypnBanun KoTopbix 3ddekTHBEH
A0J0Ta 3TOT THN 10.10Ta
M ANeBPOJMT TMHHUCTRIA MAOTHBI, aHTpaUMT, aprMIANT cpeaHeit ILIOTHO-

CTH, THIC MAOTHHHA, PRIXJIbE JOJOMMTEI, 3MEEBMKH C BRIIOYCHNEM aclecTa,
3MEeBHK OTATbKOBAHHBIA, HIBECTHAK MSATKHH, KOHIIOMepaT cirabuix oca-
ROYHBIX MOPOA Ha M3BECTKOBO-TTHHMCTOM 1l€MEHTE, KapHAIHT, Meprein,
cl1aHell OXPMCTbIN, CTaHel YIIMCTHH ¢ TMPOCTOlikaMH rAMHBI, XJTOPHTOBLIH,
CEePELHTOBLII, TIMHHCTHI, YIAUCTO-TANHHCTHH, yroib

M3 Kon4enan 30HB  BHIBETPHBAHMA, PaKyUIEYHHK, CJaHel KBapUEBO-
CEepEeLHTOBLIf, C1aHell MecYauucTbiil cabbifl, COJIb KaMEHHasl, OTOKA TOH-
KO3€PHHCTAA, Mepre.ib, Opekuus, THMOHHT, KPellkie yrin

T A."lbé)HTOCprbl, gepeam'bx naoTHblE, 6a3aIBTEl MOPHCTHIE, AOJTOMMTHI, Ha-
BECTHAKH TOHKO3IEPHNCTHIE, MOMOMHTHINPOBAHHEIE, OYEHb MIOTHBIE, CTaH-
bl OKBAPLOBAHHHIE, CHAEPHUTHI, JIMIAPUTHI MEIKO3EPHHCTBIE, ONOKH KpeM-
HHUCTBIE, IETMATHTHI ca0AUCTHIE, Ty nopdupobne, Tyhobpekunn anbbu-
TodupoB, TydonecuaHnkH, GHITHTEI, hOpHTH NIOTHbIE OKpEMHETbIE
T3 Anp6UTODHPB! KBapUeBhle, anaTHT, OepeanThl OKBaplOBaHHHE, AHa6Ga3bl
KpyNHO- M CpeaHe3epHUCThie, FrabOpo, AMOPUTH TBEpABIE, TYHHTHI CPeiHe-
3EPHHCTHIE, M3BECTHSAKH OKBAapLUOBaHHbIE, MECYAHHKH CPeIHEIEPHHUCTHIE
NIOTHBIE, CHAEPHTHl OKPEMHEeHHble, TIEPUAOTHTEI, IMEEBHK OKPEMHEHHDbIk,
GepeanThl maoTHbie, rab6poaMbUOOIHTL, THECH KPYIHO- W CPEJHEIEPHH-
CTHie, AOAOMHTbI OKBaplIOBaHHEIE, HIBECTHAKN OKBApIIOBaHHbIE, KBApUNThHI
¢ cyabdHAAMM, MaTHE3MThl OKBapLOBAHHbIE, MEIMATHTH CJIOAHCTDBIE, MH-
POKCEHHTbI, MOpGhHUPHTH CPefHE3ePHHCThIE, CHEHHTH CpelHe3ePHMCTRIE,
THTaHO-MarHETHTOBas! nopoaa, GhocopPHTH OKpeMHe Tbie

TK AHIE3NTH IMIOTHHIE, THEHCcH OHOTHTOBHE, MOPDHPE MENKO3EpPHUCTBIE,
CHEHHTH! Hede1HOBble, CTAHIK KPeMHHCTbE, TPAXHTH CpeHe3epHUCTLIE,
M3IBECTHAKH, YepeayloulHecs ¢ yriem

TK3 | BasanbTnl cpease- ¥ MelKo3epHMCTbie, rabbpo MeJIKO3EpHUCTHIE, TPAHUTHI
MEJIKOIEPHHCTbIE, FPAHOAHOPUTH MeJKOIEPHHCTHIE, THelicsl OGMOTHTOBLIE,
rHefichl MMPOKCEHOBBie, THEICH KBAapUEBble, JUKECTHINTDI ILIOTHbIE, ANaba-
3b1 MEJIKOIEPHNCThIE, IHOPHTbI OKBApLOBAaHHbIE, HIBECTHAKH KPEMHHCTHIE,
HerMaTUTHl C1abble, NecYaHsiKH KPEMHUCTHIE IUIOTHbE, MOpdHPH! KBapue-
Bble, mOpdHpPbl MeNKO3EPHHCTRIE, POrOBUKH KE1e3NCThle, CMEHMTH MJIOT-
Hble MEJIKOICPHUCTBE, CHEHHTH Hee/NMHOBbE, CJAHLBLI KPEeMHHCTHIE,
CTaHLbl KPEMHHCThIE SMIMOBHAHEIE

K AnbOUTO(HPE OKBAPLOBAHHBIC, AHAE3HTbI M Ga3anTbTH [JIOTHBIE, AHA6a3BI
11 Tab6po NIOTHbIE, IPAHHTHI KPYNHO- M CPEAHE3EPHHCThIE, KBAPUMTH, Mec-
YaHUKH KBapleBble, MOPQHPUTE H DPOTOBMKH IIOTHBIE, CKAPHB OKpEM-
HEHHBIE, ALIMA

OK AHJIE3NTBl CITHBHBIC, JUKECTENNTH CIHBHbIE, KBAPUHTBI, KpeMEHb, MUKpPO-
KBAaplHTHI CJAMBHbIE, POTOBMKH MArHETHTO-POTOBOOOMAHKOBLIE, DOTOBHKM,
MATHETHTOBBIE CKapHBl OKpeMHEHHbie, THTAHO-MaTHETMTOBbIE CAMBHBIE
MOPOAHI, MBI CIMBHBIE

O6nacTH palMOHAJBLHOTO MPUMEHEeHUA 1MAPOUIeYHBIX A0J0T Kax-
JIOT0 M3 yKa3aHHbIX THUIOB A5 OypeHUs B3PLIBHBIX CKBaXXUH B rop-
HopoO6bIBalOLIEH TPOMBILIJIEHHOCTH MpejcTaB/ieHbl B Tabi. 5.6.

OcHoBHble NapaMerpbl A0OJMOT misi OypeHHs] C NMPOAYBKOH BO3AY-
xoM, BbimyckaeMbix OAQO «Bosrabypmaurs no 3asskam noTpebure-
Jieid, npeacTaBieHs! B Tabn. 5.7.

Tpexwapowuexnvie donoma OAO «Ypanrbypmaui». OCHOBHbIE Ma-
paMeTpbi 00T, BhintyckaeMbix OAQ «Ypanbypmaur», naHbi B Taba. 5.8,

73



Ta6auua 57

OcHoBHbie napamMeTpbl 20A0T 419 6ypenns ¢ npoaysko#t Bosayxom ¢ dpeaepoBaHHbIM
M TBEpAOCILIaBHbIM BoopyxeHHeM OAO «BonraGypmains

3HBHBIC

Jlna- Hpucoenuuué—
Me TeNbHas peabba
T ng-p Koa | Pas6ypusaembie mo- pe Mac-
I A0J0Ta ca,
nota, | [ADC poabl r
Moii- roCT| API
MBI
130,2M-HI1-R264 ST/ | 122 |Msarkne ueabpaans-| 3-76" [2 /s Reg’| 5,1
Hble
130,2T3-1MH-R236 5 /g | 612X |Tsepaste abpasususte | 3-76" |2 ;/s Reg’| 64
133,4M3-ITH-R260 | 5!/, | 512Y [Msrkue abpasuennte | 3-76" (2 7/x Reg’| 8,0
136,5M 3-ITH-R265 53/ | 512Y |Msrkue abpasmeune | 3-76° (2 7/ Reg’| 8,5
142 9C3-11H-R274 5 5;/3 542X |Cpennue abpasuBume | 3-88 |3 '/2 Reg| 10,0
149,2T3-1TH-R243 57/,, 622X | Teepame abpasnBune | 3-88 13 '/> Reg| 13,0
152,AM3-[ITH-R266 57/3 512Y [Msarkne abpazuBHbIE 3-88 {3 '/2Reg| 12,0
152,4T3-IITH-R259 | § “/s | 612Y |Teepante abpasusume | 3-88 (3 '/2 Reg| 12,0
155,6M3-IITH-R281 6 | 512Y [Msarkue abpasusnme | 3-88 {3 '/, Reg| 14,0
155,6T3-1I'H-R277 6 | 612Y |Tepanie abpasuneie | 3-88 |3 /2 Reg| 14,0
158, 7C-I1TH-R256 6'/¢| 212 |Cpeanme weabpasms-| 3-88 |3 '/2 Reg| 13,0
Hble
158,7T3-TICH-R282 | 6 !/, | 612Y |Teepasie abpasususie | 3-88 (3 '/, Reg| 17,0
174,6M3-1B-R246 | 6 3/, | 512X |Marxune abpasientie | 3-88 |3 /2 Reg| 18,7
174,6T3-MB-R237 | 6 3/, | 622X |Teepame adpasusume | 3-88 |3 '/, Reg| 18,7
174,6T3-1ITB-R278 | 6 ¥/, | 622Y | Teepame abpasusnute | 3-88 |3 '/, Reg| 18,7
174,6TK3-TIIB-R254 | 6 3/, | 632Y |Tsepamne kpenxne| 3-88 (3 '/ Reg| 188
abpa3uBHblE
174,6K-TI'B-R247 si/, 732Y {Kpenkue abpasusnste | 3-88 |3 '/, Reg| 188
200,0M3-TITB-R241 | 7 7/5 512X |Msrkue abpasueubie | 3-117 | 4 '/2 Regl 30,5
203,2M3-TII'B-R267 | 7 7/5 512Y {Msrxue a6pasuBame | 3-117]4 '/, Reg| 30,8
203,2T3-1ITB-R244 | 7 7/y | 622X |{TBepame abpasusume | 3-117 14 '/, Reg| 30,8
2159M-11I'B-R217 8 '/, | 122 |Msarkue neabpasme-|3-117"(4 '/, Reg| 27,0
HbIE
215,9T-I1B-R234 8 '/, | 312 |TBepavie wueabpasme-|3-117°[4 '/, Reg’| 30,8
HblE
2159T3-11B-R235M | 8 '/, | 612X |Tepane abpasueune |3-117°|4 '/, Reg’| 35,0
21590K-MIB-R177 8 '/, | 832X [Ouenn kpemkue abpa-|3-117°[4 '/, Reg’| 35,0
IMUBHBIE
235,7M 3-11I'B-R268 9 | 512Y |Msrkue abpasueune | 3-117 |4 '/2 Reg| 41,0
235,7T3-NII'B-R275 9 612Y |Teepame abpasuBubie | 3-117 |4 '/, Reg| 41,0
244,5T-TII'B-R221 93/5 | 312 |Teepasie abpasneume |3-121°]6 3/; Reg’| 55,0
244,5T-TI'B-R222 9 %/g | 312S |Trepabie neabpasur-|3-121°]6 ¥/5 Reg’| 58,0
HbIE
244,5C3-TITH-R182 | 9 3/ | 542Y |Cpennue abpasusnme | 3-152 |6 7/; Reg| 56,0
244,5K-IITB-R258 9 /g | 742Y |Kpenkue abpasusrme [3-121°(6 ’/5 Reg’| 49,8
244,5K-TITB-R118 9 %/g | 732Y |Kpenkie abpaanenbie | 3-152 [ 6 */5 Reg| 58,0
244,50K-TITB- 9 5/¢ | 832Y |Ouenn kpenxme abpa-|3-1217|6 °/; Reg'| 57,0
R228M 3HBHBIE
244,50K-TITB-R261 | 9 %/5 | 832Y |Ouenp xpenxue abpa-|3-1217|6 3/5 Reg"| 50,4
3NBHBIE
250,8TK3-IITB- 97/4 | 632Y {TBepane kpenkme| 3-152 | 6 3/5 Reg | 59,0
R200M abpa3uBHbIE
253,8T3-IITB-R224 | 9 7/ | 622Y |Teeparte abpasusrme | 3-152 |6 /3 Reg| 61,0
254 0M3-TITB-R257 | 9 /g | 512Y {Marxue abpasuBune | 3-152 |6 S/g Reg| 61,0
255,0K-TI'B-R273 9 /s | 742Y {Kpenkne aopasuBHne | 3-152 | 6 /5 Reg| 61,0
2699C3 MI'B R171 ]10 °/s| 542X {Cpeanne abpasusune | 3-152 |6 °/3 Reg| 76,0
269,90K-TITB-R172 (10 °/s| 832Y |Ouens xkpenxue abpa-{ 3-152 |6 °/3 Reg| 76,0
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[Mpoaoaxenune tabn 57

Hna- [pycoeanun-
MeTp TenbHasA pe3bha _
Tun nonora no- | Kon | PasbypHBaeMue mo- Né:'c
’ aora, |[ADC poanl o

'269,90K-TITB-R220 |10 5/5| 832Z |Ouenv xpenxme abpa-| 3-152 |6 °/s Reg| 76,0
3H4BHbIE
273,1{M3-TITB-R248 |10 °/s| 522Y |Msrkue abpasuenne | 3-152 (6 5/ Reg| 65,5
273,1T3-TITB-R255 |10 /4| 622Y | Teeparte abpasupnme | 3-152 [ 6 ¥/ Reg | 67,0
275,6M3-TIIB-R271 |10 °/;| 432Y |Msarxue abpasueume | 3-152 |6 /5 Reg| 78,0
311,:12TK3-an- 12 '/, 632Y T6Bepnb1e kpenkue| 3-152 | 6 7/3 Reg [100,0
R202M abpasHBHBIE
313,3T3-1I[B-R232 |12 '/, 622Y | Tsepane abpasusume | 3-152 [ 6 3/5 Reg| 95,0
314 3M3-TITB-R249 |12 '/} 522Y |Msrkue a6pasusune | 3-152 |6 7/z Reg| 96,3
314,3M3-TITB R272 [12 '/,| 412Y |Msarkue a6pasueunie | 3-152 | 6 373 Reg |101,0
320,0T-IIIB-R198M |12 °/3| 312 |Teepame abpasussbie | 3-152 | 6 3/5 Reg [1020

"YkopoyenHas

Honoro III76T-IIB (xox [ADC 311) pacumdposbiBaeTcsi clie-
ayowmm obpasom [II — TpexiapoimeyHoe gonoro, 76 — auaMeTp
aonora, MM; T — GypeHue TBepabix mopox, Ll — ueHTpanbuasi rpo-
MbiBKa, B — onopa Ha moAlUMAHWKAX KaueHUs.

Texnnyeckue XapakTepUCTHKH ROJOT 1si GypeHUs] ¢ NPOAYBKOM
BO3yXOM HpuBejieHbl B Tab1 59

Tpexwapouteunvie donoma 0OAQ <Capanynasckuii mawsaeoo»
(0OAO CM3). OcHosuble mapamerpbl A070T, BbilyckaeMbix OAQO
CM3, npuseneHs! B taba 5.10

Tpexwapoweunvie donoma OAO HIIO <Byposas mexnuxa»
(6. BHHHBT). BoinyckaloTcsl 10/10Ta pa3iMyYHbIX KOHCTPYKUMIA a4

Oypenus mopox ot Markux (M) o odetib kpenkux (OK) (tabn. 511
ud12)

Ta61nuna 58

Texuuueckne xapakrepuctuxu AoaoT OAO «Ypar6ypmams

uamerp no10-| Cno- HasnayeHne HMCTpyMEHTa H €O COOT-
ngl T2 cob Peasba BeTcTBHE Koay IADC
102w |molivb| eney [FOCT|  API [M|M3[ € [c3|cT| T [T3{TK3| K [oK
I | 76 3 I | 3-42 -1-1-1-1-Btyy-] - [741f -
mr{ 93 [ 3351 U |3-50 - - -2 - | - Bty - | - [741 -
I | 984 { 37/3| L |3-66 (2% Reg| - | - |221] - | - [311}621] - | - 831
I 112 | 4% | I |3-635 - i - 21y -1 --1-| -1-1-
I | 112 { 4% | 10 |3-635 - ~{-1-1-1-p2a| - | - [741] -
L | 1206 | 4% | U -76 |2 7/s Reg| - | - [221] - [231311[621| - | - | -
1| 132 15| 0 [3-635 - uf-(-1-1-1-1-1-1-1-
Imr| 32 [ 5'7 | W {3-635 _ - - |- 2t - | - PB21| - | - {741 -
I 1334 5/, | U | 3-76 |2 7/ Reg| - -B3y -yt - t-1-
I {1397]5'2| W |388(3"/Reg|-|-|-1543/-[~|-| - -]~
I | 1397 (5'%, | W |3-88|3'/2Reg| - |- [221] - [231311) - | - |- | -
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Mponoaxenne Tabn 58

[uamerp poso-| Cno- Ha3nauyenne MHCTpyMeHTA M ero coOT-

Eg? Ta cob Peaba BeTcTBHE kody IADC
o4u-

TOTA1 MM |mioiMbl| oren [TOCT| APL M |M3| C [C3|CT| T [T3|TK3| K |OK

| 146 [ 5%, 1 138813 Reg|-|-1-1|-1-13821/613] - (741811

I | -1-1-1-[3220612| - [742[832

I {1492 | 57/& | M {3-88(3'/2Reg| - |- [222[542f - 322 - | - |- | -

u - | - [221[541] - [321 -1-1-

It | 151 59/,(, U |3-883 /2 Reg| - | - [221| - | - [321} - | - |741| -

I | 1524 I |3-883!/2Reg| = |- 221 — | - [321) - | - | -] -

I | 161 3/,0 U | 38813 /2Reg| = |~ |- 543 — | = |-} - |-~

I | 161 | 6% | 11 | 3-88|3 "2 Reg| - |- [221| - | - 1321 - | - [741] -

m -{-1-1-1-1-1-| - [42 -

mi171,41 6%, 0 |38|3"2Regl-|-{-I532t-|-1~-+ - |-1-

r -{=-1-1B3-1-1-1-1-1-

I {1905 7'/2 | 1L [3-117[4 '/, Reg| — | - [221] — | - |32% 631 [741| -

) r 1211441(221541) - | - | - {632 - | -

I | 2445 9% | T |[3-121|4'/; Reg| - | - -1 - 3220612 - [742[822

I -2 -1-1-1-1-1-1-

1 [2508 |97/ | M |3-152{6°/a Reg| — [ - [~ [541) - | - | -~ | - [741[832

11 - --1332f - |-|-] - [742831

Tabaumua 59

TexHuueckye XapakTepUCTHKH 00T A5 6ypeHHs CKBaXHH ¢ MPOAYBKOi BO31yXOM
OAO «¥Ypanbypmaius

Mpucoeanunte 1bHas
Tsun ponora Anamerp peabba Mz‘l(crca,
MM AI0MMBI rocT AP]

11146 T-TIB 146 53/, 3-88 | 3!'/2Reg | 100
111146 T3-1IB 146 5 :/4 3-88 ’/2 Reg | 11,0
[H11460K.NB e | S | 3% |3k it
111149 2C3-11B 149,2 S /s 3-88 3 72 Reg | 10,5
i (R R 1R

- 32 - 2 NEg y
111171,4C3 MIB 1714 6"/ 3-88 3 '/, Reg | 20,3
111190,5TK3-T1B-1 190,5 7', 3-117 1 4 '/2Reg | 232
111215,9M-TT'B 2159 81/, 3-117 | 4'/2 Reg | 320
1112159M3-TITB 2159 8 :/2 3117 | 4 ’/2 Reg | 330
121 20M3. 1B 335 | 8w | Th |47 R | e
112159T-1B 215.9 8y 3-117 ‘/2 Reg | 27.2
[112159T3-T1B 2159 | 8'7 | 3117 y /2 Reg | 293
[11215.9K T1B 259 | 8% | 3117 | 42 Reg | 293
e wis | 97 | 3a | AR 09
11244,5T-TIB 244 i -121 H | 37,
111244,5T3-TIB 244,5 9 i‘/: 3-121 | 4 ’/i FH | 386
111244 5TK3-TIB 2445 92/ 3-121 | 4!/, FH | 386
111244,5K-TIB-1Y 244,5 9%/ 3-121 | 4!/, FH | 390
111244,50K-TIB-1P 244.5 93/ 3-121 4 72 FH | 390
111250,8M3-TITB 250,8 97/ 3-152 5/8 Reg | 483
111250,8K-NB 250,8 9 7/ 3-152 | 6 /s Reg | 50,0
111269,9TK3 TIB 2699 10 7/ 3-152 | 69/5 Reg | 54,2
111269,9K-TTB 269.9 10 /s 3-152 | 6%/s Reg | 54,2
111269,90K-TB 2699 10 %74 3-152 | 65/3 Reg | 54,2
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Ta6auua 5.11

TexHuyeckne XapaKTePpHCTHKH 10J0T 3KCllepHMCHTaJIhH0r0 3aBoja
OAO HIIO <byposas Texuuka»

Ha- TpucoennnmTenn-
r Tun poxora fxlerp, I§IODHC Hasi pesnba M ::((l:.ca,
RiofiMb! TOCT [ API
Honroma ¢ @peseposanmvim 800pyMeHUEM
111120,6M-11AY 43/, 126 3-76 | 2'/;Reg | 11,0
[11120,6C-11AY 43/, 216 3-76 | 2'/2Reg | 11,0
1111250M-1IAY 5 126 376 | 2'/2Reg | 12,0
11125,0C-HAY 5 216 376 | 2'/2Reg | 120
111139, 7M-1IAY 5%, 126 3-8 |3'/,Reg | 135
[11139,7C-11AY 5%, 216 3-88 | 3'"/2Reg | 135
111142,9M-1IAY 53%/s 126 3-88 | 3'/2Reg | 140
111142.9C-11AY 5%/ 216 3-88 | 3'/,Reg | 140
111146, 0M-11AY 53/ 126 388 | 3'/2Reg | 14,5
111146,0C-TIAY 53/, 216 3-88 | 3'2Reg | 14,5
111165,1M-TAY 6'/ 126 3-88 | 3'/2Reg | 19,0
[11165.1C-TAY 6/ 216 388 [3',2Reg | 19,0
11190,5M-TB 7, 131 3-117 | 4'/; Reg | 280
111190,5C-I'B 7' 211 3-117 | 4 '/2 Reg | 280
H12159M-TB 8'/, 131 3-117 | 4"/, Reg | 350
1112159C-T'B 81/, 211 3-117 | 4'/, Reg | 350
oroma ¢ meepdocnaaenvin 600pyIENUEM
111120,6M3-LAY 43/, 437 3-76 | 27/ Reg | 110
111120,6C3-LIAY 4%, 547 376 | 274 Reg | 11,0
[11125,0M3-1IAY 5 437 376 | 27k Reg | 12,0
111125,0C3-LAY 5 547 376 | 27/s Reg | 12,0
H1139,7M3-11AY 51, 437 3-88 [3'/5Reg | 135
111139,7C3-LIAY 2 547 388 |[3'/,Reg | 135
11142, 9M3-LIAY 55/ 437 3-88 | 3'%2Reg | 140
[11142,9C3-LAY 5 :/a 547 3-88 | 3'/2Reg | 14,0
I11146,0M3-1]AY 5% 437 388 |[3'/2Reg | 145
111146,0C3-11AY 5 /4 547 388 |3'/;Reg | 145
[11151,0C3-1]AY 5%/ 547 3-88 {3'/2Reg | 160
[I11651M3-TAY 6 /s 437 3-8 | 3'/;Reg | 190
I11165,1C3-TAY 6'/2 547 3-8 | 3'/2Reg | 190
I111190,5M3-T'B 8/, 431 3-117 | 4'/,Reg | 350
111190,5C3-IB 8'/, 531 3-117 | 4%/, Reg | 350
Jlonacmnwie doaoma
J13120,6723 43/, 376 | 27/4Reg | 12,0
J13215,9r23 81/, 3-117 | 4"/ Reg | 300
J13295,3 11°/ 3-152 | 6°/3 Reg | 60,0
Joroma 0a8 zopropyonozo Gypenus

111244,50K-TIB 93/ 3-152 | 634 Reg | 520
111244,50K-TTH 95/ 3-152 | 654 Reg | 520




Ta6banua 5.12

Texunyeckue XapaKTepuCTHKH Jon0T uarorasmmesaembix OAO HIIO «Byposas
TEXHHKa® MO HOBHIM TEXHOJIOTHAM

Tun goaora Kox [ADC MpucoeaunyuTennHas pessba Macca, xr
rocT API
111117,5C3-LIAY-5K 537 3-76 2'/5 Reg 7.5
HI17,5M-1[AY-5K 136 3-76 2 '/2 Reg 75
[11120,6C3-1JAY-5K 537 3-76 2 '/, Reg 8,0
111120,6M-1LIAY-5K 136 3-76 2 '/, Reg 8.0
111123,8C3-1JAY-5K 537 3-76 2 '/2 Reg 8,5
111123,8M-1IAY-5K 136 3-76 2'/, Reg 85
111125C3-11AY-5K 537 3-76 2/, Reg 11,0
[[1125M-1IAY -5K 136 3-76 2 '/, Reg 10,0
111139,7C3-LAY-5K 537 3-88 3/, Reg 12,0
[11139,7M-LIAY-5K 136 3-88 3'/2 Reg 12,0
[11143C3-1IAY-5K 537 3-88 3 '/, Reg 12,5
111143M-1JAY-5K 136 3-88 3 '/, Reg 12,5
111146C3-11AY-5K 537 3-88 3 '/, Reg 13,5
1I146M-1IAY-5K 136 3-88 3 '/ Reg 13,5
111149,2C3-IAY-5K 537 3-88 3 '/2 Reg 14,0
111149,2M-1IAY-5K 136 3-88 3 '/, Reg 14,0
I11155,6C3-1{AY-5K 136 3-88 3!/, Reg 15,0
111155,6M-1IAY-5K 537 3-88 3 '/2 Reg 15,0
1111651C3-TAY-5K 537 3-88 3'/, Reg 22,0
111165,1C-TAY-5K 216 3-88 3'/; Reg 21,0
1112159MC3-TAY-B 447 3-117 4/, Reg 40,0
1112159C3-TAY-B 547 3-117 4 '/3 Reg 410

5.1.2. ABYXIIAPOIIEYHBIE JOJOTA

lByxmapouteyble jposora Bbinyckaiorcsi OAO «Ypanbypmam»
kak ¢ ¢pe3epoBannbiMu 3ybpsimu (1193C-1IB, 11112M-1IB, 11112C-
[1B-1, 11132M-1IB), Tak 1 co BCTaBHBIMM TBepAOCHIaBHBIMU 3yOKa-
mu cepudeckoit gopmsr (1193K-11B).

[ns nmomauu 6ypoBoro pacTBopa Ha 3a6oii CKBaXXMHBI B Kopriyce
J0JIOT BCeX THUMOB MPEAYCMOTPEHO LIEHTpalbHOE OTBEpCTUE KPYIJIOro
ceyeHusl.

Onopsl mapourek gonot auaMerpoM 93 MM tunos C (puc. 5.2) u
K coctosit u3 Tpex MOAUIMIHKUKOB — ABYX CKOJIbKEHUSA X OLHOTO MIa-
PHKOBOIO (3aMKOBOI'O), OMOpLI LIapoilieKk A0J0T AuaMeTpoM 112 mm
tunos M-IIB u C-IIB cocTtoaT u3 Tpex MOMIMUIMHUKOB — CKOJIbXKe-
HMS, LIAPUKOBOr0 (3aMKOBOTO) M POJMKOBOTO; OMOpHI IAPOIIEK A0-
Jor avametpoM 132 MM tHma M-IB (puc. 5.3) cocroar us Tpex
NMOAMIKUITHUKOB — [BYX IIADHUKOBBIX (OAMH M3 HHUX 3aMKOBBIH) U po-
JIMKOBOFO.
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Puc. 5.2. JIByxwmapoiueiHoe I0J0TO Puc. 5.3. [syxmapoweyHoe J0JOTO
II93C-1IB-2 OAO «¥Ypan6ypmams 1132M-IIB OAQ «Ypan6ypmaus

5.1.3. OMTHOUIAPOIIEYHBIE 10J10TA

OAO «YpanbypMatii»> 0CBOMJ MPOM3BOACTBO OAHOIIAPOLUEYHBIX
nonot 1161C3-H u ponor anamerpamu 139,7, 161; 190,5; 215,9 mm
tuna C3-AY.

Honoro 1161M3-H (puc. 5.4) npeanasnadero ans 6ypenus B ab-
pPasUBHBIX NMOpOxax cpelHeil TBepfoctn. Omnopa LIapollex A0J0Ta
MuametrpoM 161 MM Tuna C3 cocToMT M3 Tpex MOAIMNHMKOB CKOJb-
SK€HUS M ABYX LIapUKOBBLIX MOAIIMMHUKOB, OIWUH W3 KOTOPBIX 3aMKO-
Boiif. Illapoiika ocHalueHa 64 TBepaocmiaBHbIMM 3yOKkaMH, KOTOpbIE
pacrnosioxeHbl MO ABYX3axoAHOM cnupaau. [ns nogayn 6yposoro
pacTBopa Ha 3a00it B Kopriyce HOJIOTa TPEXYCMOTPEHO HaKJIOHHOE
MPOMBIBOYHOE OTBEPCTUE KDPYIJIOrO CeyeHMs, a Ha KOPMYCe IaPOLIKU
BBINOJIHEHbI LONOJIHUTEIbHBIE MPOAOJbHbIE Ma3bL.

Honora 1139,7C3-AY, 1161C3-AY, 1190,5C3-AY u 1215,9C3-
AY Takxe npepHasHaueHbl NA OypeHus abpa3uBHLIX MOPOJA CpeaHei
TBeprocTH. [epMeTH3MpoBaHHble MacJIOHAMOJHEHHbIE OMOPLI 3THX
JIOJIOT COCTOAT M3 TPEX MOJIUIMMHUKOB CKOJIbXKEHHWSI M OLHOTO LIapH-
KOBOro (3aMkoBoro) nopmunHuka (puc. 5.5). Ulapoukn ykazaHHbBIX
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Puc. 5.4. OanowapollieyHoe 10J0TO Puc. 5.5. OzaHomapoweyHoe zaonoro

1161C3-H OAO «Ypanbypmauis 1139,7C3-AY ¢ repmetusnpoBanHoii
MacaoHallonHeHHo#l  omopoit OAO
«YpanGypmaus

ROJIOT OCHAlUEHbl TBEPAOCIIABHBIMU 3yOKaMH C 3a0CTPEHHOIl KOMbI-
To0Opa3Hoit paboyeill MOBEPXHOCTHIO COOTBETCTBEHHO B KOJWYECTBE
54, 63, 50 n 51.

Hns noraym 6ypoBoro pacTBopa Ha 3aboil B KopIyce 0J0Ta mpe-
LYCMOTpPEHO HaK/JOHHOe ITPOMBIBOYHOE OTBEPCTME KPYIJIOTO Ced4eHMH,
a Ha KOpMyCe 1UAPOUIKX BBIMOJHEHbI AOMOJHUTEIbHLIE MPOLONLHBIE
nasbl.

OAQO «¥YpanbypMaur» OCBoMJ MPOU3BOACTBO OQHOLIAPOIIEYHBIX
pasBasbleBaresiell quaMetpaM ot 120 xo 157 MM, npeAHa3HaYEHHbIX
1A pa3BajiblieBaHHsA MPoGUIbHBIX MepekpbiBaTesiell, pa3paboTaHHbIX
coBMecTtHo ¢ TatHMII1MHedThio, ¢ uenbio peanusalluM TeXHONIOTHH
KPeIUIeHUs] CKBaXXHH B OCJIOXHEHHBIX reoJIOro-TeXHH4ecKMX ycao-
BUSIX.
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Tabauna 513

TexHHYeCKHe XapaKTepPHCTHKH OXHoLIapolleyHbIX xoJjoT-pacimipHTenelt nma OJIP
OAO «BoaraGypmaius

JluaMeTp no mapouuxe,
MM
Tun pacwnpy- [Ipncoeannnrens- | Bricora, | Macca,
TeAA B TpaHc- | B pafouem Has pe3bba MM KT
MOPTHOM nooxe-

NMOJOXeHUH HHH
0OP216/237 216 237 Hunneas 3-117 380 52
04P145/152 145 152 Humnnens 3-88 295 273
0aP125/133 125 133 Hunnexs 3-76 230 22

Tab6auuna 5.14

14

TexHHYeckHe XapaKTepPHCTHKH OJIHOLIapOIEYHbIX pa3sambuenateneli Tuna OPIII
OAO «Boara6ypmaus

Tun pacurHpu- AuameTp IpucoeauunTe Mb- Oceax Bricora, | Macca,
Mo uapoli- HarpyskKa,
TeAA Hast peabba MM KT
Ke, MM kH
OPIII-196 196 Hunnens 3-117 300 350 37
OPIII-28 208 Hunnexs 3-117 350 350 40
OPII1-216 216 Hunnens 3-117 380 350 45

OcHoBHble MapaMeTpbl OMHOIIAPOLIEYHbIX AOJOT-PacuUIMpHUTeEH
tuna OJP npusesens B Taba. 5.13.

OcHoBHbIE TTapaMeTPbl OJHOWIAPOIIEYHLIX pa3BajibLeBaTelel THMa
OPUI npusegenb B Tabn. 5.14.

5.2. LIAPOIIEYHBIE 10JIOTA
JAPYIUX KOHCTPYKIIUNA

K non0TaM ApYrUx KOHCTPYKUMH OTHOCATCS: Ao/0Ta Ans GypeHus
CKBaXXMH CO CMEHHbIMH NODOJODPa3pYIUAoNIHMH CeKIHIMHA M MHOTO-
IIapolIeyHblie J0J70Ta AAS OYpeHHsl CKBaXXWH GOJNbIIOTO JHAMeTpa,
co3natiible B OAO HIIO «BypoBas TexHHkas, yeThipexiiapouIeyHbie
ponota npousBoactBa OAO «Ypanbypmaui», 1APOIIKK ANA pa3-

6ypupatens Boccraoumx Bbipabotok OAO <«Bonrabypmaiis (puc.
56, 5.7).
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Puc. 5.6. Cxema ponora co Puc. 5.7. Cxema MHorowapoueyHoro Josiora
CMeMHBIMH  TNlopofopa3pymwialo-  aias GypeHMs cxpaxuH Goabmioro auamerpa
IHMH CeKIfHAMM VIt OypeHHs (a0 355 Mm) OAO HIIO <«BypoBas TexHHKa»:
HebTAHRIX M ra30BRIX CKBAXHH 1 - Tpyba ueHTpansHasa; 2 - MAMTa BepXHAA;
6onsiworo AHaMetpa (g0 660 3 - nana; 4 - mapouxa; 5 — MHJIOT-A010TO; 6 —
mM) OAQO HIO <«Byposas NIMTa HIKHAS; 7 — Gonr

TEXHAKa»

1 - kopmyc; 2 — mnopoaopa3py-

WaKue ceKuHd;, 3 — rpaHeHHoe

otsepcTue; 4 — pe3sbopoe co-

eAMHEHHE; 5 — KpeneXHbd yser,

6 - XBOCTOBHK

5.3. 1TOJIOTA C ATMA3HbIM
H TBEPJOCIIJIABHBIM BOOPYXXEHHEM

Anmasubiit 6yposoit unctpyment (ABU) B cootBercTBMM ¢ Tpe-
6osauusamu FTOCT 26474—85 M3roToBAAIOT NMATH TUMOB:

M - ans 6ypeHus MATKUX NOPOX;

MC - nans OGypeHMss MsArkux MOpPOL € MPOCIJIACTKaMK TOpoj
cpenHeil TBEPAOCTH;

C — ans 6ypeHus nopoa cpeaHed TBEPAOCTH;

CT - ansa Gypenus nopoa cpepHeil TBePAOCTH € NpoTLIacTKaMu
TBepABIX [OPOL;

T — ans 6ypeHns TBepAbIX TOPO.

IIo koucTpykTHBHOMY HcnonHenuio ABW moapaszensiorcs wa
UHCTPYMEHT MaTPUYHOIo BHAa M €O CTajJbHbIM kopnycoM. B ABH
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MaTpPHYHOro BHAA NPUPOJIHbIe, CHHTETHYECKHE W JpYTHe MOpOAOpas-
pylIaolINe 3JeMeHTbl 3aKDelleHbl B H3IHOCOCTOMKOM MAaTpUYHOM
cioe crnocoboM mopoirkosoit Metasinyprun. B ABU co cranbHbiM
KOPNycOM MOPOAODPA3PYIIAIOIINE 3J1€MEHTH M3 KOMIIO3MIIMOHHOIO
MaTepuasia, W3rOTOBJIEHHOIO Ha OCHOBE MPHMPOOHLIX, CHHTETHYeCKHX
aJIMa3’0B M aJMa3HO-TBEP/JOCTIIABHBIX MaTepUasioB B BHAE MNAacTHMH U
UMIMHAPOB, 3aKpeljieHbl B CTaJbHOM KOpMyce ¢ TOMOIIbIO MaHku
HJIM 3aMPECcCOBKH.

B mn¢ppe ABH MaTpuuHOro Buja, OCHAlEHHBIX MPHPONHBIMH W
CHHTETHYECKHMMH aliMa3aMH, HCIONb3YIOTCH cheayiomve oboaHaue-
HUSL:

nepsBas OykBa ykasbiBaeT Bui MHCTpyMeHTa ([l — AonoTo anMas-
Hoe /s Oypenus crowHbIM 3aboem; K — GypunbHas ronoska ai-
MasHas s OypeHusi ¢ oTGOPOM KepHa, MCMoJb3yeMasi COBMECTHO C
KePHOOTOOPHBIM MHCTPYMEHTOM);

BTOpas (TpeTbsl U veTBepTas) 6ykBa yKa3biBaeT Ha KOHCTPYKTHUB-
Hble 0coOeHHOCTH U crocob apmupoBahus (P — Mesnkue TOPOBHAHbIE
BBICTYIIbI Ha TOpueBoi paboyeil mnoBepxHocty, T — crymeHyartas
¢dopma pabodeit TopueBoil nosepxHocTH, M — MMNperHWpoBaHHbIHA
cnocob apmupoBanus, Al — anmasHas nnactuHa, B — 3apesHoe no-
noto, C — cunTetnueckue anMasnl, @ — ponoro-dpesep ans npope-
3aHHS OKHA B 06CaHON KOJIOHHE);

undpbl 0003HAYAT HOMHUHANBHLIA aUameTp (B MM) foJ0Ta, Ha-
PYXHbIA M BHYTPEHHHH OUaMeTpbl (B MM) GYpHUILHOI TONOBKY;

OykBbI Tocse pasmepa ykaabialoT T ABU, umdpb — moandu-
KallHIo.

B wndpe ABUM co cTanbHBIM KOPMycOM KCMONb3YIOTCA clelyio-
mHe o6o3HAYEHHUST:

6ykBa Y yKasbiBaeT, YTO M3TOTOBUTENEM fBasieTcs Jlporoburyckuit
JLOJIOTHBIA 3aBOK;

obo3Hauenne MUCM (UHcTUTYT cBepxTBepAbIX MaTepHaioB) MC-
noJb3yeTcsl B J0JIOTaX, U3FOTOBUTENEM KOTOpBIX sBasieTcA OMNBITHBIN
3aBog UCM AH Yxpaunsr,

ungpbl 0603HaYaOT OCHOBHbIE pa3Mepbl MHCTPYMEHTOB (HOMM-
HaJbHbIA OuaMeTp (B MM) N0JIOTA, HAPYXHbIA MU BHYTPEHHMI aHa-
MeTpbl (B MM) OypHsibHOM rOOBKH);

6ykBa nocae uudp obosHayaetr Tun ABU;

HoToJAHUTeNbHble OYKBBI B LiMdpe HHCTpyMeHTa obo3HavaloT: A —
nonoto 3ape3tioe, PT — pexylee rupoMoHUTOpPHOE.

WarotoBnennem 0n0T ajiMasHbLIX M JIOMACTHLIX € TBePAOCHJIaB-
HOW M3HOCOCTOMKON MaTpHileil, OCHAUIEHHBIX NPHPOOHBIMH M CHHTe-
THYEeCKMMH TMOJUKpUCTANIHYecKUMU anMazaMu tuna CBC-II, a Tak-
e aJMa3sHO-TBeDJAOCTIIaBHBIMM IJIaCTHHAMHM M pe3unaMu tunos AlIT
M ATP, noauMkpucTaJaMyeCKMMH CHHTETHYECKMMH TEPMOCTOMKHUMH
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aimazamu tuna IICTA u koM6UHUDOBaHHBIM BOODYXeHHEM THNa
ATII+IICTA pabounx noBepxHOCTEH, 3aHUMAIOTCS HEKOTOpble POC-
cHiickHe MpeAnpUATUs

OAO HIIO «byposas TexHuxas pa3pabaTbiBaeT ajMa3Hble J0J0-
ta-¢pesepsr JPOC139,7CT u JOC118CT Ouu npeaHasHayeHbl s
BbIpe3aHUsi OKHa B oOcafHoil kosonHe AuameTpoM 16 u 146 MM co-
oTBeTcTBeHHO JloJI0Ta OCHAIAIOTCA TEPMOCTOMKHMM CHUHTETHUYECKH-
MM aj/iMa3aMM pa3audHoi GopMbl 1 pasMepa C yuyeToM XeCTKHX yC-
noBuii paboThl ponora-¢pesepa mo Metasny paspaboTaHa HM3HOCO-
CTOHKAst MaTpMila ¢ HOBbIM NMPOMUTLIBAIOUIUM CMJIABOM

TexHHueckas XapaKTepHCTHKA H pekoMmeHyeMbit pexxum Gypenns 1D C139,7CT

HapyXHuilli auaMeTp MM 139,7

BnicoTa, MM 264

MpucoenunuTenbHas peanba (HUNNETH) 3-88 (no OCT 28487-90)

BoopyxeHue AnMasbl  CHMHTETHYECKHE  THIOB
CBC-I1, CBA-15 B

Harpyska, kH (1c) 20-100 (2-10)

YacToTa BpauteHus c ' 1-2

Pacxoa 6ypoBoro pacTsopa, J1/c 6-15

OAO HIIO <«BypoBas TexHuka» pa3pabaThLIBAa€T M H3rOTOB-
JseT aaMa3Hble J0JoTa pasauyHbIX TUNoB auaMmerpamu ot 104,8 1o
295,3 MM ¢ aJIMa3HbIMM pe3laMM HECKOJbKUX BUAOB (Tabn 5 15)

Ha puc 58 nsobpaxeHbl anmasubie OypoBbie fosnoTa obmux Bu-
a0B (cM Tabn 515)

HIIIl «A3umyT» paspabatbiBaeT M H3ro10BJs€T J070Ta Padauy-
HBIX THIIOB € 2JMAa3HBIM M TBEPAOCIUIABHBIM BOOPYXKEHHEM

NoJNoTa JOMacTHble ¢ ajJMa3HbIM BoopyxeHueM Tuma JI-PCA, ap-
MHMPOBaHHble AJIMa3HO-TBEPJAOCHNABKbIMH TUJIACTHHAMH, NpelHa3Haue-
Hbl a5 OypeHUs crOWHbBIM 3a00eM HeDTAHBIX M ra30BbIX CKBAXHH
B MATKMX M CPeIHUX ManoabpasHBHBIX MOPOAAX,

flonoTa ¢ aidMasHbIM BoopyxeHueM tunoB PCA, PCrIA, apmupo-
BaHHBIE 2JMa3HO-TBEPHOCIVIABHLIMU TJIACTHHAMM, MpelHa3HAYEeHbI
Aas Oypends cnjouiHbiM 3a6oeM HeDTSHBIX M ra30BbIX CKBaXHH B
MSATKHX M cpelHUx ManoabpasuBHbix mopopax (tun PCA) u ropu-
30HTAJNBHBIX YYacTKOB CTBOJIOB ckBaxHu (Tun PCTA),

Ao70Ta € TBepAOCMIaBHbIM BoopykeHueM thumoB PCT, JI-PCT
npeaHasHayeHbl 71 OYpeHUs CrUIOUIHBIM 3a60eM HedTAHBIX M raso-
BbIX CKBaXMH B MSTKMX M CpeIHHX Masoabpa3sMBHbIX MOpoJax, a
Takxke 175 pazbypHBaHUs LIeMEHTHbIX MOCTOB W MeCYaHbIX NpObOK,

Aos0Ta 6ULleHTpUYHbIe anMa3tibie THNA [IBA (tabn 5 16) npeaua-
3HauyeHbl AN OypeHHs C OAHOBPEMEHHBIM paclUIMPEHHWEM CTBOJA
CKBXMHbl B MSATKHX W CPeIHMX Mas0abpasuBHbIX MOpojax, MpUMe-
HSIIOTCS [/ pacliMpeHusi OOKOBBIX CTBOJIOB M3 paHee NpoOYpeHHBIX
06CcaXeHHbIX CKBaXMH, a TakXe pacUIMPeHUs CTBONA B MPOAYKIWB-
HOM WHTepBale C Uejbio YBennyeHUs 1eOUTa CKBaXKUHBI,
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Tabnuna 515

HoMemiuaTypa 1 kiaccugpHKalns aaMa3ubix 6ypoBbIX Z0JI0T O HX HA3HAYEHHIO
OAQO HIIO «Byposas texHuka»

pa3usHele nopoast BA

NDpumeuwausue /IBC - monoro sapernoe JOC
31HHA okHa 8 o6caaHoil komonHe MA - ManoabpasiBHbie nopoabl CA
BhICOKOabpasHBHbIE NOPOJBI

Teepaocts 1 abGpa3HBHOCTE NO
Kox nono pon
Bunet aMasnbix Tun fo1ota Ta [o
pesuos IADC |Msrkue [Cpeanne| Teepasie
MA|CA|MA|CA|MA|CA|BA
INpupoansie ama | [JK104 8CT D3X5 L B B B
3bl N1K149 4C6 D4X6 + 1+ + |+
[P1635T3 D5R6 SO TR I S S S
AK1889C6 D5X6 A
J1P1889T3 D4R9 + 4|+ ]+
1N 188,9C6 D5SX0 +l+ |+ |+ 4]+
J1K214 3C6 D4X6 S S S o I
J1P2143T3 D5R9 + |+ |+ | F
JIN214 3C6 D4X0 |+ ||+ +
AnamasHo JATI104 8BMC M356 + 1+ |+ |+
TBEPAOCIIIagHBE JATI1206MC M256 + [+ |+ ]+
mractHubl (ATTT) | JAT149 2MC M356 + |+ [+
JIAIT159 4MC M326 L R R
JATI163 IMC M356 + o+ [+ o+
HNATT163 5SMC M356 1+ + ]+
JATI188 9MC M326 LA R S
AATI214 3M2 M355 + 0+ |+
JIATI214 3M3 M324 ]+
JIATI2159MC7 M355 + ]t + |+
JATI295 3M1 M326 [ A T
JIATI292 9MC M326 L B S B
CHHTETHYeCKHe AJC1206CT T6R8 ++ ]+
anMasel 8 dopme | /UTC159 4CT1 T3R8 + ]+ |+ |+
TPeXIPAHHBIX AJIC1651CT I'2R8 L B N
NPH3M JUIC2143CT3 T3R8 + |+ |+ |+
JJIC2953CT T3R8 + 4+ ]+
CuHreTHYeckue /KC101 6 T3R8 + |+ |+
armasm CBC IT 8| ADCIIBCT T9R9 -1 -1~
suae  uuamHapos | IPC1206CT T3R8 + [+ |+
HTH MX vyacTeit JIPC138 1CT4 T5R9 + |+ [ 4
AOC1397CT TIR9 i
APC1494CT4 T5R9 + |t |+
JPC159 4CT4 T5R9 + | + 4
J1BC1889C2 T7X9 L R I N (R S
JKCH1889C6 T5RO - + [+ +
J1BC214,3C2 T7X9 R T TG T +
JAKCN2143C6 T4X0 + |+ ]+
JIJ1C2143C2 T5R8 + ]+ 1+
AKC267 5C6 T4X9 + [+ ]+
OK(C2929C6 T4X9 o+ |4
JJ1C295 3C8 TSRS L R T B
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Tabauua 516

Texmieckue XapakTepHCTHKH 1010T GHllenTpiuHbIX anmasHx HIIIT «AsuMyT»

[Ipoxoaunoi amamerp, Juame ac LIHpeHU s
Tun zonora po MM cxn?;(r;mu. \E:
IBA 118/140 118 140
IBA 120,6/140 120,6 140
IBA 120,6/142 120,6 142
I BA-138,1/160 138,1 160
IIBA-139,7/160 139,7 160
JBA-140/162 140 162
ILBA 152/175 152 175
HABA-2159/240 2159 240
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nukobypbl TpefHa3HayeHbl [ pacliMpeHHs CTBONA CKBaXXMHBI,
pa3fypHBaHMs LEMeHTHBIX MPOGOK, METAIJIHYECKMX [eTajleil HHU3a
06caHOM KOJOHHBI, @ TakXke IS npopaboTku 3ab0s Tepen Mposese-
HHeM JIOBUJIbHBIX PaboT Mo yhajieHHI0 MeTalNMYECKUX MpeJMeTOB U3
CKBaXXMHbI, B 3aBUCHUMOCTH OT Ha3HayeHHsI MX W3roTOBJSAIOT KaK C
TBEDAOCMIABHBIM, TaK H C aJIMa3HbIM BOODYKEHHEM,

JonoTa 3ape3Hble ¢ aJMa3HbIM (3y6ku «CnaByTuy») Tuma JI3A u
TBepAoCnIaBHbIM BoopyxeHHeM Tuma JA3T mpeaHasHaueHbl ANA 3a-
Pe3KH HOBOTo CTBOJIa B HeoOcakeHHOI YacTH CTBOJA CKBAXKMHBI, 06-
JMaarT CaMOLEHTPUDYIOLIUMH CBOHCTBAMH, TO3BONSIOUIMMH «ylep-
KHBaTb» TPAEKTOPHIO CTBOJIA CKBaXWHbI

HoMmeHknaTypa M TeXHMYeCKME XapaKTEPUCTHKH CMeLHabHbIX
ROJIOT 1puBefeHbl B Tabn 517
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Tabauua 517

TexHHYeCKHe XapaKTePHCTUKH cnelidanbibix aojsor HIII «AzumyTs

Hapyskebii maMe IMpucoe x1uuTe LKA
Tun go10Ta pyX MM ™ peasba no TOCT
28487-90
3J1-81PCA-12]1-292,7PCA 81-292,7 3-50-3-152
PCA-73-PCA-292,7 73-292,7 3-50-3-152
PCTA-115-PClrA-149,4 115-149,4 3-76-3-88
PCT-73-PCT-2143 73-214,3 3-50-3-147
3J1-73PCT-6J1-214,3PCT 73-2143 3-50-3-147
N6J1-215PCT 215 3-117
116J1-295PCT 295 3-171
JI3A-118 118 3-66
A3A-159.4 159,4 3-117
JI3A-2143 ' 2143 3-117

CIl 3A0 «Yamyprckue gonoras (YOJI) (OAO «¥Yamypr-
HedTb» M [TIO <«Bortkunckuit 3aBoa» npu ydactuu ¢upMbl «Dia-
mond Products Internationals) u3roToBASIOT A0JOTa € a’JMasHo-
TBepAocUIaBHbIMK pe3uaMn Y123ST-45, ¥Y123SF-45, ¥Y144,4SF-45,
¥2159SF-5M, ¥Y2159ST-67 1ns Gypennsi BepTHKaJbHbIX, HAKJIOHHO
HaNpaBIeHHbIX M TOPHU3OHTAJbHBIX CKBaXMH B FOpOJAAX CpelHeH
TBEPAOCTH (MOJIOMMTbBI, M3BECTHSKH, apPrUJIIHThl, MeJIOBblE€ OTJOXe-
HUS, COJNK), A0J0Ta GULEHTPUYHble (CO CMelleHMEM IeHTpa Bpallle-
Hus) Y215,9x240SR-544 n ¥120,6x142,8SR-544 pns Gypenus c ox-
HOBpCMEHHBIM paciuMpeHHeM yyacTka Habopa KPUBH3HbLI M TOPH30H-
TaNbHOTO y4yacTKa CKBaXXMHbI B MOPO/ax Cpe/Hell TBEPAOCTH, a TaKxe
J0JI0Ta ¢ TBepAOCTIaBHbIM BoopyxeHueM (YS9PC-Y124PC) ans
pas0ypuBaHUSA UEMEHTHbIX CTAKaHOB M TEXHOJIOTHYECKOH OCHACTKH
BHYTpu o0OcagHoit kJaoHbl (1aba. 5.18, 5.19).

K npeumyutectBaM ponot ¥215,9x240SR-544 otHocaTcs:

Gypetne cKBaxuH 0oJibliero AWaMeTpa, YTO BO3MOXHO H0JIOTAMM
06bIYHON KOHCTPYKLMM TPH JaHHOM JUaMeTpe CnyileHHoH o6cafHoiM
KOJIOHHDI;

CKOpPOCTb OYPEeHUs CONOCTaBMMa €O CKOPOCTbIO, fIONy4YaeMoi ¢
HCTMOb30BAHUEM CTAHAAPTHBIX JI0JIOT € MOJUKPUCTAITUYECKHMH ajl-
Ma3HbIMH BCTaBKaMH;

OypeHHe ¢ OTHOBPEMEHHBIM PAaCIIMDEHHEM CTBOJIA CKBaXXUHBI,

peryJMpoBaHye HamnpaBJieHUsa CTBOJIA CKBAXKHHbI OT BEPTHKANbHO-
IC 10 TOPH3OHTAJIBHOTO;

MCKJIIOYeHUE OfepaliMi, cBS3aHHBIX ¢ MpopaboTkoM M KanubpoB-
KOl CTBOJIa CKBaXXHHbI TI€Pe/l CMYCKOM 0OCaIHOMN KOJIOHHBI;

UCKJII0YeHHe aBapUHHBIX CUTYyalMil M3-32 OTCYTCTBUSA MOIBHXKHbIX
3JIEMEHTOB B KOHCTPYKLMH JI0JIOTa;

BO3MOXHOCThL BOCCTAHOBJIEHMS [OJOT MOCJTe HEOXHOKPATHOro UC-
NMOJb30BaH Hs;
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Tabanua 518

TexHHYECKHE XapaKTePHCTHKH NoNMacTHKX aoaot Thina YCII 3A0

«YAMYpTCKHE 0J0Ta»

TOpHbIe HacaaKH

Mokasatens ¥123T-45 Y215,9T-67

HoMitHanpHbi JaMeTp f0J10Ta, MM 123 2159
Bricota, MM 190 290
Yucno nonacteit 6 6
JlauHa weilku ZosoTa, MM 85 130
IlnpuHa xanubpyoueil NOBEPXHOCTH, MM 33 65
JnameTp uleitku fojota, MM 95 155
Tun #pHCOEAHHNTEILHON pe3bibl 3-76 3-117
JluaMeTp BCTaBHOTO peauna, MM 13 19
Yucao pesuos 24 35
Yiic.10 NPOMBIBOYHBIX OTBEPCTHIT 3 4/
PexoMenyembie TiapaMeTpht pexxHMa Sypenns:

pacxon SypoBoro pacTBopa, 1/c 3-10 25-40

Harpy3ka Ha f0J0TO, TC 1-8 6- 25

4acToTa BpalleHus fojoTta, 0b/MuH 60-180 60-220

Nepenaa AaBnaeHua B Hacaakax, M[la 8-12 10—-15

‘B ZosnoTe ycTaHOBNeMbl 4YeThipe CMEHHBIE W [iBe 3aNpecCOBaHHble TMAPOMOHH-

Tabauua 519

TexXHHYECKHe XapaKTepUCTHKH Guuentprunsix aosor CII 3A0

<Y AMYpTCKHe A0n0Tas

Moxasatenn

HomusambHbl fHaMeTp fosoTa/pac-
WHPHTENS, MM

Bricota, MM
Uucao aonactedt (muioT/paciiMpH-
Tenb)

Jlanua wellku Jomota (NUAOT/pacuiu-
PHTENB), MM
[lInpuna xanubpyiowwesl NOBEPXHOCTH
(NHIIOT/pacIMPHTEND), MM
JlnaMeTp weiikn noaoTa (MHIOT/pac-
LIMPHTE L), MM
THN npucoeaHHATENbHOR peabbn
JluaMeTp BcTaBHOTO pe3ua, MM
Uncao pe3itos (MUAOT/pacliHPHTEND)
Yucao npoMbiBOYHBIX OTBEPCTHH (mH-
JIOT/PacIIHPHTEND)
PekomeHayeMbie NapaMeTphl PEXHMa
6ypeHus:
pacxoa 6ypoBoro pactBopa, 1/¢
Harpy3ka Ha Z0J0To, TC
4acToTa BpalieHHs 0.10Ta,
06/MuH
nepenaj AaBfeHHs B Hacagkax,
MIla

¥120,6x142,8SR-544 | ¥215,9x240SR-544
95/142,8 155/240
355 395
3/4 6/10
25/100 45/95
45/45 40/45
76/82 120/150
3-76 3-117
13 13
14/13 37/37
2 (mocToaM- 4(cMennnle)/4(mo-
Hble)/2(nocToAHHbIE) CTOSIHHBIE)
12-18 25-40
1-8 1-16
60—-140 60-180
8-12 8-15
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Tabnasua 520

Texnuueckue XapaKTepHCTHKH A0JOT peXylie-HcTHpalowero Thna YCII

3A0 «YamypTckue aonoTtas

MMokasatrens |Y59PC{Y70PC{Y79PC|Y83PC|YI5PC|Y101PC|Y121PC|Y124PC
duametp, Mm 59 70 79 83 95 101 121 124
[Mpucoenuuu- 3-42 | 3-50 | 3-50 | 3-50 | 3-50 | 3-50 3-76 | 3-76
TeabHaA pe3sba
Tun peasOnt Mydrosan Hunnebuas

Tabaunua 5.21
Texuuyeckue xapakrepuctuku Aonot Tuna MCM ommtHoro 3asona UCM AH
Ykpauns
Cnocob6 6ypeuns . Ilpenensnas
. opHble nopom:l, PEKOMEH-| TRepAOCTD
Tun nonota POTOVP' Typbun-| gyemue a1a 6ypeuns |no ul:ramny,
HbIl HBI MIla
Honoma pexcyezo muna
UCM-188 9PT + - Msarkue BrICOKONIACTHY- < 500
HUCM-2143PT + - Hble TOPOAB, TJIHHBI, CO- < 500
HUCM-2421PT + - au, nmecku, cnabocuemen- < 250
HUCM-267,5PT + - THpPOBaHHbIE TECYAHHKH < 250
UCM-2929PT + - < 250
HUCM-317 6PT + - < 250
HUCM-346 8,PT + - < 250
HUCM-391,3PT + - < 250
HUCM-2143PT + - < 250
Honoma muxpopexcyuiezo muna
MCM-392, 1M + + Msrkue NaacTHYHble < 500
YUCM188,9MC-1 + + NMOpOABI, FIHHM, coau,| < 1000
YUCM214,3MC-1 + + neckd, caabocuementn-{ < 1000
YUCM267,5MC-2 + + poBaHHBIE necyanukH,|{ < 1000
YHUCM?292,9MC-2 + + MYYHHCTBle M3BeCcTHAKH,| < 1000
Meprean
HUCM-163,5C2 + - WapecTHaku, aprauamtet, | < 1500
YUCM188,9C5 + + aneBpoanTh, caabocue-| < 2000
YHUCM214,3C3 + + MEHTHpOBaHHME  Tecya-| < 1500
YUCM267,5C + + HHMKH, OOJOMHTH, maoT-| < 1500
Hble TAMHBI, QJl€BPHTH-
CThle TAMMBI
Jonoma ucmuparwwezo muna
HUCM-163,5T3 + - [TecyaHnku, aneBpoanute,| < 2500
UCM-1889T2 + + H3BECTHAKA ¥ JOJOMMTHL | < 2500
UCM-214 3T + + [MHHHCTBIE CAaHIbI < 2250
Horoma 3apesnvie
UCM-A-188,9MC + + TAuHB, coaM, Mepream,| < 1000
UCM-A-214,3MC + + H3BECTHAKH, MAOJOMHTH, | < 1000
UCM-A-242,1MC + + cnabocueMe HTHPOBaHH ble < 1000
HUCM-A-267,5MC + + nec4aHHKH < 1000
UCM-A-2929MC + + < 1000
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yMeHblLIEHVe 3aTPaT BpeMeHHM Ha GypeHue pacliMpeHHOro CTBOMA
110 CPaBHEHMIO C APYTHMH criocobamu.

OcHoBHbIE TeXHHYECKHe NMapaMeTpbl A0JOT pexylle-UCTUPAIOLLero
THMA npuBejetnl B Taba. 5.20.

Onbiteiit 3aBoq UCM AH Yxpauno! BbimyckaeT anMasHble Oy-
pOBble JI07I0TA PEXYLIero, MUKpOPEeXYLIero, MCTHPAIOLLEro THIOB M
3ape3Hble CO CTaJbHbIM KOPIYCOM, OCHalleHHble BCTABKAMU U3 KOM-
nosuudontoro Matepuasa (MCM), npeaHasHayennsle Ansi OypeHUs
TYpOMHHBIM W POTOPHBIM CMOCOOAMHM CKBaXXMH Pas3/IMYHOTO HasHaue-
HUS B MHTEPBAIaX 3ajileTaHUS MOPOA OT MATKMX /10 TBEPABIX, B TOM
yucne abpasuBHbIX (Taba. 5.21).

5.4. PACHIMPHTEJ/IN

Pacuimpurend NpUMeHSIOTCS A/ pacIIMDeHUs AUaMeTpa CKBa-
JKHUHBI NTPU OypeHU HedTHHBIX U ra3oBbiX CKBAXHUH KaK C OXHOBpe-
MEHHBbIM pacliMpeHHeM CTBOJIA, TaK U C MOCJEeayIOIUM ero pacuimpe-
HUEM B3aMeH HCIONbL30BAHMA J040T Gosbimoro avaMeTpa (Taba.
5.22-5.29), (puc. 5.9-5.15).

Tabauua 522

TexHnueckne xapakTepHCTHKH paciuupuTerelt Tiia PIIY OAOQ HIIO
<«BypoBas Texmuka»

Muuu- Makcumaasiaa] Macca, kr y
ManbHbIl 6e3 Hea0
yacro- Janac-
AMAMETD | ] 1 yya ocepas | 3anac- HBIX
Tun pacwmuputens onepe- MM Ta Ha- HBIX KOM-
Xalllero BPA” |\ vaka, | koM- 6pyrro nex-
€TBOJA, WeHnA, | el | ek TOB
MM MHH TOB
I1TPLIY393,7MC-1IB 2445 705 250 150 230 400 4
I1TP1IY393,7C3-11B 250 150 232 410 4
IVPIIY393,7MC-1IB 250 200 245 455 4
IVPIIIY393,7C3-1IB 250 200 248 464 4
MIPIIY393,7MC-LIBY 120 180 231 382 3
ITTPINY393,7C3-IBY 120 180 234 388 3
IVPUIY3937MC-1IBY 120 240 249 414 3
IVPILIV3937C3-1IBY 120 240 250 420 3
11TPLIY 444,5MC-1IB 2953 730 250 150 280 450 4
111P11IY444,5C3-11B 250 150 282 463 4
VPLIVY444,5MC-11B 250 250 320 575 4
VPIIY444,5C3-11B 250 250 322 583 4
HIPLIY444,5MC-LIBY 110 180 281 436 3
I11PLIIY444 5C3-11BY 110 180 283 445 3
VPUIV444,5MC-UBY 110 300 321 541 3
VPLIY444,5C3-1IBY 110 300 323 550 3
HIPHIY555MC-1IB 3937 890 180 150 370 580 4
IIPIIY555C3-11B 180 150 372 584 4
VPUIY555MC-11B 180 250 430 725 4
VPUIY555C3-1IB 180 250 430 735 4
HIPIIYS555MC-LIBY 90 180 3N 556 3
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Mpononxenue taba 522

Muuu- MakcuMansnasn Macca, kr
Ma1bHRIH 6ea ;Ia’;lci:éo
RMAMETD | 1| 1 yya, | 36707 | ocepas | samac- HBIX
Tun pacunpurtens omnepe- m | T Ha- HBIX KoM~
KaKUEro Bpa- xa,| Kom- 6pyTTo nek-
CTBOJA, WEeHHS, rng{ LTeK- _‘mB
MM MHH ToB
HIPUIYS55C3-UBY 930 180 374 565 3
VPUIY555MC-LIBY 90 300 431 691 3
VPIIY555C3-IBY 90 300 436 550 3
[ITPIIY660MC-11B 490,0 890 150 150 420 640 4
HIPHIY660C3-1IB 150 150 423 645 4
VPUIY660MC-1IB 150 250 510 815 4
VPIIY660C3-1IB 150 250 515 825 4
HHIPLTY660MC-1LIBY 75 180 422 617 3
ITIPIIY660C3-LIBY 75 180 425 625 3
VPUIY660MC-1IBY 75 300 512 782 3
VPUHIY660C3-1IBY 75 300 518 790 3

Npumevanue. I, IV, V ~ yucno wapowek; 393,7; 444,5; 555; 660 — pua-
merp pacunputens, Mm, MC — mapouk ¢ ¢pesepoBaHHHMH 3yOLAMM A1 MATKMX
u cpegunx nopos, C3 - mapowki € TBEpAOCHNABHHIMM 3yOKaMH A8 CPeaHUX C
MpOCNOSMH TBepPAbIX abpasusHbX nopof, L - uentpanbuas nfpmmaxa (mpu 3axase
pacIinpHTenel ¢ rHAPOMOHHTOPHHMU Y3namu obosHauenue L), B - onopw wapo-
leK OTKPBIThE, BLIMOTHeHb Ha TesaX KaueHus, BY -~ omopml wapoluek repMeTH3H-
pOBaHHble, MACTOHATIOHEHHLIE, BLITIOJHEHB Ha TeJaX KaueHHs.

Tabnuna 523

TexHuueckne XapakTepHcTHMKH pacuiHpuTeneit ina PLHIB OAO HIIO
<«BypoBas TexHuka»

M HHHMaTLHBLY Macca, kr
IHaMeTp omepe-
Tun pacwupuTens KAOLETO CTBO- Jauna, MM 663 3aMACHBIX 6pyTro
2, MM KOMILIEKTOB

[TIPIIB660MC-LIIB 393,7 1800 630 1060
IVPUIB660MC-1II'B 700 1200
IHIPIIBS14MC-1II'B 660 2100 1020 1490
IVPIIB314MC-1IIB 1140 1620
VPIIES314MC-1II'B 1260 1770
VIPLIB914MC-1II'B 1470 1930
HIPIIB1160MC-1II'B 914 2700 1320 1670
IVPIIB1160MC-1II'B 1580 2060
VPUIB1160MC-11I'B 1870 2430
VIPUIB1160MC-UI'B 2020 2810
VIIIPUIB1160MC-1ITB 2600 3550
I1TPIIB1420MC-1II'B 1160 2700 1720 2070
IVPIIB1420MC-UII'B . 2180 2660
VPIIB1420MC-11I'B 2450 3050
VIPIIB1420MC-1II'B 2820 3540
VIIIPIIB1420MC-1I'B 3540 4490
XPLIB1420MC-11I'B 3380 5160
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Tabnuua 524

TexHHYECKHE XapPaKTePHCTHKM Pa3/IBUAKHBIX paclumpuTeneit Tvna PADB

OAO HIIO «BypoBas Texnnka»

JnaMetp, MM
JHHa, Macca,
Tun pacumpuTens | pacyiy- | creoma ckBaxaist HMM Kr
putens (noaxuit) kopmyca
PAB183-161-140 183 161 140 550 70
PAB250-214-161 250 214 161 600 80
PAB340-285-216 340 285 2159 820 180
PAB440-370-295 440 370 295,3 1050 250
PAB530-465-394 530 465 393,7 1200 360

Ta6auna 525

TexHHYeCKHe XapaKTePHCTHKH LIapolleyHbIX paciupuTenelt Gosblioro qMamMerpa

0OAO <«Boarabypmatis

TMokasaTe s HoMuunanbHelk JHaMETp pacluMpuTens, MM
558,8 700 850
JlaMeTp MILIOTHOTO 10.10Ta, MM 311 444,5 490
Tune:  Boopyxenns wapowek | M, MC, M3, | M, MC, M3, C
pacwupuTens C3, T3 C3,CT, T3
[picoeasinuteasHas peasba
BEPXHAL Hunnenp 3-152|Hunnens 3-177|Hunneas 3-177
HIDKHAS Mydra 3-152 | Mydra 3-177 {Hunnean 3-177
Uscao wapollek B paclIHpHTeNe 3 uan 4 3 uan 4 3 uam 4
JIMiHa pacBpHTE. 1S, MM 1500 1700 1700
JuaMeTp kopnyca pacuupsitens, 178 229 229
MM
Macca pacunipurtens B cbope, kr 670 (760)° 80O (940) 980 (1140)
B ckobkax macca paciuMpMTens C YETRIPLMS IIApOlLIKaMK
Tabanuna 526
TexuuueckHe XapaKTepPUCTHKH pa3fABHAKHRIX pacumpureniell Tuna PP
OAO HIIO «Bbyposas texmnkas
[Toxazare 1p PP140-146 | PP168 PP178 PP219
Tun  6azoBoro  Bmpesaomero| YB114 |YBY-A168|YBY-A178 (VBY-A219
ycTpoiicTea
Juametp xophyca pacumpiresns, 120 140 150 194
MM
JuameTp paciinpeHHoro CTBO.IA, 250 300 330 450
MM
Juxa B cbope € BbIpe3aIOLINM 2127 2010 2010 2115
Kjrpoﬁcrsom. MM
acca pacUIIPHTE 1N, KI 60 82 96 138
Pacxoa 6yposoro pacteopa, M*/c |0,010-0,016/0,012-0,02010,012-0,020(0,012-0,020
YacTtoT BpalieHss, ¢ ' 066-117 | 066-1,17 | 0,66-1,17 | 0,66-1,17
Ocesan Harpy3ka Ha .10MacTHh, 20 40 40 40
kH, ne 60.1ee
Cpeanss npoxolka Ha KOMILIEKT Jlo 20 Jo 20 Jo 20 Ho 20
Jonacteii mo nopofiaMm CpeaHeil
TBEPAOCTH, M
Cpeansas  mexaHudeckas  CKo- o 1,0 0.5 0.5 0,5
PocTh pacuBIPeHHsA, M/4
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Tabauua 527

Pasmepusiit paa pacuvphreneit

[TpHcoeauHUTE IbHASA pe3bba

Jlauna, Mm T

Dy/D, Mm
HHKHSAS BEPXHsA

120/146 3-76 3-86 700 —1
140/168 3-76 3-86 700
151/178 3-88 3-102 800
165/194 3-88 3-102 800
130/219 3-117 3-133 300
215/245 3-117 3-133 900
285/330 3-152 3-171 1000
311/350 3-152 3-171 1050
3384/440 3-171 3-171 1200
4457520 3-171 3-171 1300

MMpuMmewanne Dy — navanbubiil guaMeTp cTRoaa cKBaxmHb; D — gmaMerp
CTBO12 CKBXKHHBI MOCAE PaCLUIHpPEHIA.

Tabauua 528

TexunyeckHe XapakTepHcTHkH pacumpurenelt nma PPB
OAO HIIO <«bypoBas rexmmka»

J{nameTp, Mm (mo
mapomgnum cex- Ocel:(a: 't({;\{rp y3-

Tun pac- | TR wapoiey- UHAM) JAau- | Mac-

WMpHTENs | HbIX cekuuit | B TpaHcC- | B pabo- | Ha, MM | ca, kr { TpH npu
TIOPTHOM |  Yem 3aby- | pac-
no.10Xke- | noJjo- pHBa- | mwHpe-

HHH KEHHN HHH HHH

PPB295,3 | PPB295,3/345C 295 345 1522 | 300 | 10-20 | 60-90

PPB2429 | PP5242,9/285C 243 285 1432 | 280 | 10-20 | 60-90

PPB2159 | PPB215,9/255C 216 235 1645 | 260 | 10-20 | 60-90

PPE190,5 | PPB190,5/230C 190 230 1315 195 | 10-20 { 40-60

PPE161 PPB161/200T 161 200 1475 160 | 10-20 | 40-60

Tabauua 529

TexHHYecKHe XapaKTePHCTHKH pacuIHpuTenell pa3aBikHbIX Tna PPT

HIIII «A3umyT»

Hnametp pacuupurens, MM TTpucoeauuurenbuas
Tun pacunpurens ™ 70y coptiom | B pabouem monoxe- peslj?észg_;)_g(o)CT
TOJIOXKEHHH HUM
PPl114/146 114 146 3-76
PPI114/152 114 152 3-76
PPT'185/380 185 380 3-147
PPTA132/168 132 168 3-88
PrP2-112/140 112 150 3-88
PTP2-112/150 112 150 3-88
PI'P2-210/270 112 270 3-88
PPT'120/240 120 240 3-86
PPT138/280 138 280 3-88
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Puc. 5.11. Cxema pacuinpuTens 6uuen-
Tpuunoro tHia PAB OAO HIIO «Bby-
poBas TEXHHKa»:

Dy - auamerp xopityca; Dy, — moaHbli
AMaMeTp CTBOMa CKBaxHHHL D, — nmma-
MeTp paclIHpHTENRS

L0

(LT

Puc. 5.12. Cxema paciiMputens wapo-
weyHoro crynewdaroro tuna PIIC
OAO HIO <BypoBas Texuukas:

1 - cTBOA, 2 — kopmyc; 3 — KoOJbLUO
obxuMHoe, 4 — mapowkH BHOkoBble
CTaHOapTHHIE
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Puc. 5.13. Cxema pacuHpuTens wapoueyHoro pasasikioro Thna PPB OAO HIIO
<BypoBas Texuukas:
G — B TPAHCTIOPTHOM TNOJOKEHHH; 6 ~ B paboueM MOMOKEHHH
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Puc. 5.14. CxeMa pacuiputensd PasfABHXHOTO
4PIU190/230 OAO IPIIIO <«BypoBas TexHHKas:
1 - xopmyc; 2 - wapoluieyHad cexuus, 3 - Ha-
canka; 4 — oTpaxarteas; 5 — MydTa; 6 — IMNOHKa;
7 — cTONOpHOE YyCTpOicTRO; § — Ban

10

Puc. 5.15. Cxema paclIMpUTeNst Pa3ABHIKHOrO
PI-3 xoncrpyxuuu TatHHM:

1 - NMepeBOAHMK; 2 — MOplIeHb; 3 — TOJAKATeAL; 4 — NPYXKHHA; 5 — KOPNYC pacliMpH-
Tens; 6 — cepbra; 7 — majteu. § — Jana ¢ Wapomkoit; 9 — HaNpaBAAOILMA naTpybokK;
10 ~ xoabUO




KAJIMBPATOPbI, LLEHTPATOPbI,
CTABUIU3ATOPbI, AMOPTU3ATOPbI

Kanubpamop npeaHazHayeH A1 KanuOpoBaHUS CTEHOK CTBOJIA
CKBaXKHHb! 10 HOMHHAJBHOTO JYaMeTpa Npu H3HOCe loJoTa B abpa-
3MBHBIX MOPOAAX, a TakXKe 1eHTPUPOBaHWS W YJIYYUIEHHs YCJIOBHH
paboTbl 0710Ta, HHXHEH 9acTH KOMIOHOBKH OYPHIbHOI KOJOHHBI, B
toM uuce 3aboiiHoro asuratens. Kaaubpatop ycranasiuBaeTcss Hal
ponotoM. [IpuMeHeHue kanaubpaTopa MnO3BOJSET MOJYYHTh CTBOJ
CKBa’KMHbBl MaKCHManbHOro 3¢pdeKTHBHOrO AMaMeTpa.

Kamubpartopbl B 3aBUCMMOCTH OT KOHCTPYKTUBHBIX ocobeHHocTeil
paboyrX 37€MEHTOB MOAPA3AEAAIOTCS Ha JIOMACTHBIE M LIAPOLIEYHbE.

Ilenmpamop npejHazHayeH A9 UEHTPHPOBAHHA HMKHeH 4acTu
GypuabHOl KoJNOHHbI M 3ab0iiHOro ABuraTensi, cTabMIM3aLUM WU
HW3MEHEHUs HanpaBieHus CTBOJA CkBaxHHbl. IleHTpaTop ycraHaBau-
BaeTcsl B KOJIOHHe OypuibHBIX Tpy® MM Ha Kopriyce 3aboiiHoro ABHM-
raTeJs.

Cmabunusamop npelHa3HayeH /s cTabuAM3alMM HaNpaBJeHMs
CTBOJIA CKBaXMHbl M YCTaHaBAMBAeTCA B HIKHEN YacTH KOJOHHbI
Oypuabubix Tpy6 Haa kanubGpatopom. B kayectBe ctabuinsaTopa Mo-
TYT HCNOJB30BaThCsl Kanubpatopbl W 1ieHTpaTOpbl. OAHOBpPEMEHHO
MOXHO MPUMEHSATDH 10 TPeX CTabWIH3aTOPOB.

Buabl, obnacTu NpUMEHEHUS W TUIBl BOOPYXKEHHS 3THX YCT-
poitcTB npuseseHs! B Taba. 6.1,

HoMeHk/aTypa BbITYCKaEMbIX CEPUHHO KaTMOPaTOpoB W 1ieHTpa-
TOpOB npuBesneHa B taba. 6.2.

[Ipumep ycaoBHoro ofo3Hauetnsi kanubpatopa €o CMMpajibHBIMU

Jonactamu Buaa KC, tuna CT, nuamerpom 2159 MM, natoit Moaenu:
9-KC2159CT.



Tatbauuna 6.1

Tunst KOHCTPYKIHE, BHIBI, THITHI BOOPYKEHHA H 06JaCTH PHMEHEHHA
ONIOPHO-LEHTPHPYIOIHUX ycTpolicTs 6ypunbHolt kooHHM TPY6

M KoHcTpyk-
y"‘;g"”' THBHOTCP)IIIC— Bup | Tun | Teepmocth mopoant Tun BoopykeHHA
NOJIHEHHE
Kaau6- | Jlomacthoit | K MC | Msarkue u cpeaueit | TBepaocniapHele  BCTas
patop C NpAMBIMH TBEPAOCTH KH
JIOUACTAMH
KA | CT |Cpeaneit teepno-|IIpupoansie n cuHTeTH-
CTH H TBepble YeckHe aIMa3bl, TBEPMO-
CTUIaBHBIE BCTABKH
: KU [ MCT | Markue, cpeaune | CnasyTuy, T8EpAOCTIIAB-
M TBepaME Hble BCTaBKH
JlonactHon | KC - - TeeprocnaBHble BCTaB-
co cnu- KH
panbibiMH [ KCA| CT |Cpennelt TtBepno- | Ilpuposnble n cuutetn-
JonacTAMH CTH M TBep/ble YecKkHe ajIMadbl, TBEPAO-
cnaaBuble BCTABKH
KCU| CTK | Cpeatuue, teepawle | CraByTHY, TBEDAOCILIAB-
H KpellKHe Hbleé BCTaBKH
Ilapoweu- | KII | MC | Msarkue u cpeaueli | 3y6pd,  BbINOIHEMHBIE
MBI TBEpPOCTH 32UKHO C TeIOM Iiapoul-
KH
CT |Cpeaneit Teepao- -
CTH U TBepAble
TK |Teepavie u kpen-| TBepaocniaBuble BCTaB-
KHe KH
Uentpa- |Jlonactuoit | LI | MCT | Markue, cpeatue | TeeprocniaBublie BCTaB-
TOp 3a- | C TIpAMBIMH H TBEpable KH
6oitvoro | 1omactTaMu MCTK| Markue, cpexnune, | CraByTuy, TBEp/IO-
ABMrare- TBEpABE M KpeN- | CIVIaBHBle BCTABKH
as KHe
Jlonacthoit |UAC| MCT | Markue, cpeanue | TeepaocniaBHbele BCTaB-
co cmu- H TBepAble KH
PaJIbHBIMH MCTK| Msarkue, cpeanne, | CrasyTiy, TBEDAOCILIaB-
JIONACTAMH TBEpABble M Kpen- | Hble BCTABKH
KHe
Mlapowey- {LLAL[ MC | Msarkue u cpeaueit | 3y6bg, sBunoaneHHble Ha
MBI} TBEPROCTH TeJie WapOUIKH
TK |Teepawe u xpen- | TBeprocniasHbie BCTaB-
KHe KH
Uentpa- |Jlomactuo#t | 1l | MCT | Markie, cpeanue | TBepAoCnnaBHbE BCTaB
TOp KO- | C TMpSAMBIMH M TBepAbe KH
JIOHHBIH | JIOMACTAMH
MCTK| Markue, cpeanne, | CnasyTd, TBepaociIaB-
TBepAble M KPpeM- | Hhle BCTABKH
Kie
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Mpoaoaxenune tabn 6.1

. Koncrpyk-
yCTgZ"CT' THBH(;ICp )1,{c- Bua | Tun | TeepmocTs mopoxmt Tun Boopyxenus
nosIHeHe
Jlonactaoit | HC | MCT | Markue, cpeanue | TBepiocniaBHble BCTaB-
CO CTH- W TBEpble KH
PATLHBIMH MCTK| Msdrkue, cpeanse, | CraByTny, TBEp/AO-
JonacTaMi TBepAble M Kpen- | CIUIaBHble BCTABKH
KHe
Mapowey- | QI | MC | Msarkhe 1 cpeaneit | 3yGbs, BHNOIHEHHBIEe Ha
HbIlt TBEPAOCTH Tese WaPOUKH
TK | Teepavle u kpen- | TBepaocniaBuble BCTaB-
KHe KH
Crabu- | JlonmactHoft | C - Markue, cpeatste | Teepabiit cnias (uanna-
nuzatop | c npameimn 1 TBepble BOYMBIN KM BCTABKH)
JIONacTAMH
Jlonactuoit | CC - - -
€O chu-
PATbHLIMI
TONACTAMH

OTeyecTBEHHBIMH MaLIMHOCTPOUTENLHBIMU 3aBOJIaMH BBINYCKAIOT-
cq kaaubpaTopsl, LIEHTPATOPBl M CTAOUAM3aTOPH! CIEAYIOIMX THIIOB:

KanubpaTops! JIONACTHbIE CITMPATIBHBIE;
KasnbpaTopbl JIONacTHLIE B AaHTHCAJLHHKOBOM MCMOJIHEHHH;
KanUBPATOpPBI JIONACTHBIE C MPSIMBIMH JIOTIACTSMH;

ueHTpaTopb! 3a60HHOrO ABMraTess NnepeaBHXHbIE;

KanubpaTops! LIapOUWEYHOro THMA;
cTabunn3aTopb! JonacTHOro TUMA.

Tabnuua 6.2

[

Ilepeuens THIOpaaMepoB H BHOB BHNYCKAaeMbIX LEHTPATOPOB H Kaau6paTopos

Buz | Tum YcnoBHbit antaMetp kartubpatopa, MM
140(159|165(188}190{214|216]245(270(295(394{445{4901552(555{590

K MC + + + | + +
MCT + + |+ |+

KC |CT + |+ |+ + + + 0+ |+ + +
CTK + + i+ |+ |+ + |+

Kl | MC + + +
MCTK + +

o |MCT + + |+ ]+ +

HC [MCT + + + |+ |+

LI | TK +l+ |+ ]+

M MCT +1+ +
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Kaxaptit TMnopasmep kanubparopa, ueHTpaTopa u crabuausatopa
MMeeT CBOM XapakTephble OCOBEHHOCTH, KOTOpble ONpelessioT ero
Ha3HayeHHe U 061acTh NPHMEHEHHS.

Kanubpamopv: u uyenwmpamopv: nonacmnozo muna (puc. 6.1)
ABASIOTCA Hanbosee NpocToil KOHCTPYKlMeit kaaubpaTopos, NpeaHa-
3HAYeHHBIX U1 UCMOJBb30BaHUS NpU OypeHHH rAyOOKMX CKBaXMH Ha
HedTh U ras. KaaunbpaTtop cocrout U3 cTBosA ¢ TPEMS WM YETHIPbMS
BEPTHKANIbHBIMU  JIONACTSIMH, apMHUPOBAHHBIMH TBEPOCIIAaBHBIMH
wTblpsAMH. [IpuyeM wTelpy B xanubpatope UM 3anpeccoBaHbl B OT-
BEPCTHS B JIOMIACTAX, WM PaCroNokKeHbl B Ma3ax BAOJb JONACTH H
3arn/aBieHsbl.

Jlng ycTaHOBKH MEXY CEKIMAMH YTsKeNeHHBIX 6YpPHIbHBIX TPY6
(YBT) kanubpatopsl U LEHTPaTOpbl H3rOTOBASIOT C BepxHed MydTo-
BO! WM HHXHeH HHUNneabHOM 3amkoBbiMiH pesbbamu no T'OCT 5286-
75. A Al YCTAaHOBKH HaZ [0JI0TOM — € ABYMA MYQDTOBBIMU pe3nbaMH.

Kanubpatopsl auamerpom 394 MM W Gonee MOryT 6bITh BbINOJHE-
Hbl Kak e[MHOe lleloe TPEXTPaHHOro BM/Ja, TaKk M CO CMEHHbIMU Ka-
AU6pYIONMMY 271eMEHTaMH, ycTaHaBAMBaeMbIMH Ha HINOHKaxX M 3a-

000 0
00 0000000
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o000

600 0G000000
o

[ Q0

Puc. 6.1. CxeMmb! KanH6paTopoB H KEHTPATOPOB JIONACTHBIX:

a — Ttpexjonactioit. 6 ~ ¢ TpexjonacTHoli creMHOW MydTOR, 6 — ¢ TpexionacTHOH
cocTaBHOlt MydTOfi, 2 — yeThipexsonacTHOl, 7 — cTBON; 2 — MY(]Ta ¢ apMHPOBAHHBIMH
JOMacTAMH, 3 — TBEpAOCILIaBHble ITHDH, 4 [NOHKA, 5 — BTYJKa ¢uKcHpyomas, 6 ~
JONAcTh cMeMMas; 7, 8 — mepeBoaHHkM, 9, 10 — peabbbl 3AMKOBBIE COOTBETCTBEHHO
My}TOBas M MMNNEIbHas
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KpeIUIIEMBIMU  CTIELMANbHON BTyAKo# (cM. puc. 6.1, 6, ¢). Kpome
tpexaonactipix OAO HIIO «BypoBas TexHuka» pa3paboTaHa KoH-
CTPYKLHSA 4YeTbIpexjonacTHoro kanubpatopa ans OypeHHs CTBOJIOB
amametpoM 346 n 394 mm. Kanubpatop (cM. puc. 6.1, 2) cocTouT U3
CTBOJIA, JIONACTel, apMHPOBAHHBIX TBEPAOCNAABHBIMM LITHIPAMH, W
nepeBOAHMKOB ¢ MyGbTOBO/ M HHIMNENTbHON 3aMKOBBIMH pe3bbaMu 1o
TOCT 5286-75.

Kanubpatopbl B OTJHYHE OT LIEHTPaTOPOB, KaK MPaBHUJIO, BBIMOJ-
HaoTcst ¢ 6osiee MOWHON 3AIMTON TBEPAOCIIaBHBIM BOOpPYXeHHEM
soracTe OT M3HOCA B CBSI3H € 0COOEHHOCTAMH BBIMOJHAEMOH HMH
paboThl.

Llentpatopsl U KaaubpaTOpbl H3rOTOBJAIOT CO CAEAYIOLIMMH OC-
HOBHBIMM pa3MepaMHd: AvaMeTp HapyxHbiit 139,7-311,1 mm; anuHa
10001800 mm; anvHa KoHTakTa Jonactei 260—-400 MM,

B OAO HIIO «bypoBas TexHuka» paspaboTaH npHHUMIT KJac-
cHGUKAIMM KOMOHHBIX M HaJZONOTHHIX Kanubpatopos (crabuiausa-
TOPOB) JIONACTHOrO THIIA, MPHBEAEHHBIM B Taba. 6.3, KoTOphIH y4H-
THIBAET KaK TPYJAOEMKOCTh MX H3rOTOBJEHHs, Tak U TpeboBaHMs mMo-
Tpebuteneit ¢ yyetom ocobeHHocreit UX npumeneHusa. B sTux kanub-
paTopax TNpeAyCMOTPEHbI 3alPecCOBKa TBEPAOCIUIAaBHBIX 3YOKOB M3
criiaBa BK-8 auamerpom ot 10 go 14 mm, Bricora sonacteét ot 0,8
ao 2,5 nvaMeTpa nonota (no TpeBopanio notpedurens); THIOpa3Mep
pe3sbbl M AnMHa Ly nop kmoy (no tpeboBatvio nortpeburens). B
CBAI3M C 3THM JJIMHA KanubpaTopa H ero KOHCTPYKLMS ONPeAeNsioTCs
TpeboBaHusAMH notpebutens. OOwmit BUA TakMX KanuOpaTopoB MpH-
BefeH Ha puc. 6.2,

Tab6awmna 63

KannGparopu (crafwmaaTopst) JoNacTHbe KOUCTPYKIHH
OAO HIIO «BypoBas TexHKKa»

THn McnoaHeHus
1[11 111[1v v]VI

Homunaenuit aamerp D, mm | 120,6-508,0 2159-311.1 295,3-508,0
Juametp ctBo1a Dy 1 D2, MM | B cootBercteiu D, a1s 3amkossix peant mo TOCT

[Tapametp

P 50864-96
Huamertp BHyTpennuit Dy, MM 40-90 70-90 90-100
duamerp no smaauuam Di, MM D, D, Dy
Hauna L, mm o 2500 (100 D)pax
Hanua gonacreii L,, Mm (0,8-235) D
Tun apMHpoBkH ;10maACTER 3anpeccoska 3yOkos auametrpom 10-14 mMm Ha

cnnasa BK-8

Tunopasmep 3amxoBoit peasbnl [ B coorsercteun ¢ TOCT P 50864-96 (no 3aka3y)
A B CE
Pespba F Peabba cneumaibHas uMIMHApHYECKad, Tpameue-
Aa;ibHas
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Prc. 6.2. Cxembl kannfpaTopoB CIHPAILHBIX KOJOHHBIX M HAJAO0NOTHBIX KOHCTPYK-
une OAO HIIO <«Byponas rexmumxas (cM. Taba. 6.3)

UsroroBasiior kxanubpatopbl ¥ UEHTPATOPH JonacTwle THHoB 1K
1 2K (c BepTHKanbHBIMM JlonacTsMH st 6YpeHHs B MATKHX W cped-
Heit TBeplocTH nopoaax) U 1KC u 2KC (co cnupansHbIMU AonacTs-
MH 115 6ypeHus B NnopoAax OT CPeAHUX A0 TBEPAbIX) € 3aLMTOM OT
M3HOCA BCTaBHBIMH TBEPJOCIIJIABHBIMM IUTHIPpAMM M3 crnaBa BK6-
BK15. OcHoBHble napaMeTphl yKasaHHbIX KaJHbpaTopoB, npeaycMort-
peHHble TY 3664-004-00221801-96, npusenes! B Tabn. 6.4.

Tabinuya 64

TexHHYecKHe XapaKTePHCTHKH JIONACTHBIX KAIHGPaTOPOB KOHCTPYKUHH

OAO «3asoa «Cubuedreraamaus

IokasaTte1b 1K2159MC | 1K215,9CT {2K2953MC | 2K2953CT
HoMuHabHBIR AMaMeTp, MM 215,9 2159 2953 295,3
J/lMaMeTp NPOMBIBOYHOrO OT- 60 60 100 100
BEDCTHA, MM
JlonycTumas Harpyska, kH 250 250 350 350
[pucoepunnTtensHas  pessba| 3-117° 3-117° 3-152° 3-152°
no F'OCT 28487-90

‘ITo Tpe6oBaHKIO 3aKA3YHKA MOXeT GEITh BHIMIOJHEHA H ApyTast 3aMKoBas pesbba
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Puc. 6.3. Cxema uexrparopa Tina I[IBHU

~
L%

Henmpamop 6Gypunvnozo un-
cmpymenma muna I[[BH (puc. 6.3)
npeAHasHauyeH 1A UEHTpUPO-
paHMsl HWKHed yactu OypuabHoM
KJIOHBI.

[leHTpaTOp COCTOMT M3: KOpryca
2 ¢ pebpamH 1 U BHyTpeHHeH pac-
TOYKO 4 Ha BepxHeM Topile; 3a-
KHMMHBIX 3JIeMEHTOB G ¢ BHYTpeH-
Hell Haceuykoi W HapyXHbIMHU I1po-
THBOMONOXKHO HalpaBJleHHBIMH
KOHUYECKMMHU TNOBEPXHOCTAMH 5 H 5
7. CBA3aHHOH ¢ HUMH C TOMOLIBIO
peabbbl 3, BepxHell 4acTH kopnyca 7
3anopHodl raku 9; pacKAMHMBAO-
wero 3sjementa 710 ¢ BHyTpeHHeil
HacedKoil U pe3bbodt noa Gosat. 3a-
nopHas radka 9 BellloNiHEeHA C
BHYTPeHHEl JKCUCHTPHYHOH pac-
TOYKOW [N pa3MelieHHsT B Hel
anementa 0. llepBas u3 konHuye- N

s
BINNEEN

L

)
B

i

CKHX TNoBepxHocTell 5 3a)XHMHOrO
sneMeHTa 0 B3aMMOJeHCTBYyeT ¢ I
KOHMUYECKOH TNOBCPXHOCTBIO  pac-
TOYKM 4 KOpryca, a BTopasi €ro
KOHMYeckasl NMOBEPXHOCTb 7/ B3aMMOAEHCTBYET C BHYTpPEHHel noBepx-
HOCTBIO 3aN10pPHON raliKd Mo 3KCUEHTPUYHOR pacTOYKONR. 3aKHUMHblE
a/eMellThl 6 BbllloJIHEHb! ¢ 6ypTOM 8 [N JeMOHTaxa YCTPOWCTBa.
Brynka 712, BBUHYeHHasi B 3anopHyo raky 9, npeioxpaHsieT pac-
KJIMHHBAIOUKIA 371eMeHT 70 OT BbINaZeHKHs ero B CKBaXKHHY.

Ilentpatop tuna IIBU cobupaercs creayowumM obpasom.

Ha noasewennyio OypuasHyio Tpyby cHHU3y HajeBalT ¢ ocnab-
JieHHo# pe3bboit 3 ueHTpaTop B cobpandom Buae. C nomousio 6osTa
(1e nokasan), NPOIYLIEHHOrO Yepe3 npope3b 77 3anopHoit raliku 9 n
COeIMHUTC/IbHOTO JeMenTa 70, NpoBopayYnBaT MOCAEAHUI MO Yaco-
BOM CTpesike N0 MOMeNTa 3aK/JHHUBAHHA €ro Mex 1Y 3arnopHoM rait-
Koit 9 u GypuabHoOi TpyOoit. 3aTeM BbIBOpPAauHBAIOT OONT W LEMHBIM
K/I04OM NPOBOPAaYMBAIOT 3allOPHYIO Tailky 9 1POTHB 4aCOBOH CTpen-
KM, TEM caMbIM 3aKpellasia ee Ha 6ypuJbHOi Tpybe € moMouibio pac-
KauHuBatolero anementa 70. [Toce 3TOro 3TMM e KJIIOYOM 3aKpen-
JASIOT KOpryc 2 OTHOCUTENBbHO 3aMOpPHOW Taiikud 9, Mpu 3TOM 3aXKHM-
Hble aneMeliThl 6 LIPHXKAThI K OypuabHoit TpyGe.

e
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B ckBaxHHe npu oceBoit Harpyske Ha LIEHTPaTOP MOBEPXHOCTH 5
M 7 yCUIMBAIOT 3aKperuiende ero na GypuasHoit Tpybe. Tlpu npuno-
KEHUM TaHTeHUHaNbHOH HArpyskd Ha ULEHTpaTOp YBeJUuHBaeTcs
pacKnuHMBawllee ycuaue Ha anemeHT 10, Grarofapst yemy LeHTpa-
TOp He NPOBOPAaYMBAETCs OTHOCHTENbHO TPYObl Ilpn aToM ycuaune
nepefaeTcs rajike 9, KoTopasi caMa 3aTAruBaeT pe3bby 3, u B ciyuae
ee ocnabiieHrs cuabHee NPUXXHUMAET 3aKMMHbIE 27IeMeHTH 6 K TpyoGe.
BoieceHnblH 3a nmpeaesbl HeHTpaTopa 2jieMeHT 70 No3BonseT nposo-
AMTb 3KCLUEHTPHYHYO DAcTOYKY IMOA CEKTOP BO BCEX pa3Mepax LieH-
TPaTopOB.

Ha xoHcTpykuMioo uentpatopa tuna IIBUM Belnano aBTopckoe
CBH/ETENbCTBO.

Kaaubpamopwv: nonacmuvie xouctpykinu OAO HITO «Byposas
TeXHHKa» B 3aBHCHMMOCTH OT TuIa BOOPYXEHHS BBIMYCKAOTCA IO
wmbpamu K, 5KC, 8K, 9-K, 9KIT, 10KCH u 13KCH.

Kanu6patopsl Tunos K, SKC, 8K u 9-K npeanasHayens! A5 Ka-
AMGPOBAHUS CTBOJIOB CKBaXXMH, LUEHTPUPOBAHHS M yAyylleHHs ycjo-
Bl paboTh! A070T M 3a60MHBIX ABMraTeselt npu 6YpeHHn HeTAHBIX
Y ra3oBbIX CKBa)XXMH Pa3fMYHOro HasHadyeHus auameTpoM oT 138,1 1o
393,7 MM B nopoJax C pa3lTHYHBIMM MeXaHH4YeCKHMMW CBOHCTBaMHM —
OT MATKMX A0 TBepAblx. KanuGpatop npeacraBasier coboft eanHywo
Nojaylo AeTanb ¢ TPeMsi CIHpaibHbIMH WM YEThIPpbMS NPAMbBIMH Bep-
THKaJlbHO PacroJIOKeHHbIMU JonacTaMu. [N coeiMHeHns ¢ ApYyru-
MY JeTanssMy GypHABHON KOJMOHHBI KanubpaTopbl OCHaLUEHb! CHH3Y U
CBEDXY TPHCOEAHHHUTENbHBIMM 3aMKOBbIMH pesbbamu no TOCT
528675 unau TOCT P 50864-96. Uepes BHYTpeHHMIt KaHan ocylie-
CTBJsleTCsl NMpoKayka HypoBOTO pacTBopa.

Jlonactu cnupanbHplx kaau6paropo tunos K, SKC, 10KCHU u
13KCH nosnHocTbiO MepeKphiBAlOT B MJaHe ceyeHMe CKBaXHHBI M
06pa3yioT HeNpepblBHBIA KPYroBoil KOHTAaKT ¢ ee creHkoH. Takue
KaJiMOpaTopbl PEKOMEHAYETCS UCIO/b30BaTh NpU OypeHUH NoOpoA
cpenHeit TBepaocTH M TBepaslx. Kanubpatops! tunos 8K, 9-K u 9KII
€ MPAMBIMU BepPTUKAIBHBIMM NONACTAMH I103BOJASIOT CHU3UTH [Wi-
paBlHYeCcKHe CONPOTHBJEHHS NpH OYpeHUH MSATKHMX MOPOJ, CKJOH-
bIX K Habyxauuio u obOpa3oBaHWIO TOJACTON AMHUCTOR kopku. Jlo-
nacTH kaaubpatopoB apMHPYIOTCS TBEPAOCMJIAaBHbBIMH 3yOKamH M3
BonbdpamokobanbroBeix  crmasoB (K, SKC) wuiu  anmasho-
TBEpAOCINAaBHBIMU TacTuHKamMu (KCH).

OT M3BecTHBIX KOHCTPYKLUMH HamnonoTHble kanmbpatopsr OAO
HIIO «BypoBas Texuuxas OTAMYAOTCH: YBeJHYeHHOM KOHLEHTpalM-
eit BOOpPYXEHMA MO KOHLAM JonacTedd, obecneunBaioouteit WX paBHO-
cTOMKOCTh MO BCeH JIHHE M CoXpaHeHHe LeHTPHPYIOLIMX CBOMCTB 10
NOJIHOrO0 M3HOCA BOOPYXKEHHs, MUHHUMaJLHOH MeTaNNIOEMKOCTBIO KOH-
CTPYKLIUH.
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Puc. 6.4. Kamubpatop nonmactHoit €O cnMpaibHbIMH JONACTAMM
mna KJIC xoHcrpykuuu HIIIT «A3umMyTs

Kanubpamop nonacmnou muna KJIC co cnu-
panvuvimu aonacmamu (puc. 6.4) koucrpyxunn HIIII
«A3UMyT> TipeacTaBasieT coboit NMepexogHbH nepe-
BOIHHK C TPEMA CMHPaNbHO PaCoOI0XeHHbIMH TPH-
BapeHHBIMH JIOMACTSIMH, apMUPOBaHHBIMH TBEpAO-
craBHBICMH BCTaBKaMM Ui YMeHbIUeHHs H3HOCa, H
3aMKOBBIMH  NDUCOEAMHUTENBHbIMH  pe3bbaMH MO
TOCT 5286-75. [TapameTpsl kanubpatopos Tuna KJIC
npuBefenst B Taba. 6.5.

Kanubpamop wapoweunvii muna KHIY (puc.
6.5) npepna3nayen Aas kaauOpoBaHHMs CTBOJA CKBa-
XUHBI 10 HOMMHAJIbHOIO JHaMeTpa NMpH H3HOCE AO0J0-
Ta B abpasHBHBIX MOpPOAAX, a TaKXKe IS PacliMpPeHHs
xen060B B CKBaxc<MHe. B nocreaHeM cayyae moa xa-
aubpatopoM ycraHaBauBawTca YBT onpeneneduoi
MacChl, a pacLIHpeHue Xe0b0B OCylIeCTBSAETC CHH3Y BBEpX.

PasmepHblil psifl U TEXHWYECKHE XapaKTEPUCTHKM Kaaubpatopos
tuna KIIY npusegenn! B Taba. 6.6. Kaxubpatop (cM. puc. 6.5) co-
CTOUT M3 KOpnyca 7 W CMeHHbIX YHHOUUMPOBAHHBIX AN AaHHOTO
pa3MepHoro psAfa Kaaubpyloumx y3nos 3, koTopble KpPensiTcst K Kop-
nycy ¢ nomolubio kadueeB 2. Kaanbpyioluue y3nbl MOTYT OCHAlIATh-
¢ ¢pe3epoBaHHBIM, TBEPAOCILIABHBIM MAH KOMOWHMPOBAHHBIM BOO-
pysKeHUEM.

[ITapoliKH MMEIOT repMEeTH3HPOBAHHBIE MACJOHANOJHEHHBIE OMNOo-
pbl KaveHusl. KiHHOBoe xpernjende KaluOPYWOLIUX Y3JI0B TTO3BOJAET
BOCCTaHaBJHBAaTh HOMHHAJBHBIA AuameTp Kaldbpatopa Nnpu ero u3-
Hoce a0 6 MM. IlpucoeaunurensHsie pe3nbnr 3-171.

Tatnuya 6.5

OcHosHble TEXHHYECKHE XapaKTEPHCTHKK JonacTubix kaaubparopor mna KJIC
koHcTpyxkunu HITIT «A3umyTs

Ipucoepnunreabuan pessda
Tun xanubparopa Hapyxumuit guamerp, mm | no FTOCT 28487-90 (my¢-
Ta/HUNNEND)
KJIC120,6MC 120,6 3-86/3-86
KJIC120,6CT 120,6 3-86/3-86
KJIC139,7MC 139,7 3-86/3-86
KJIC139,9CT 139,7 3-86/3-86
KJICt146MC 146 3-86/3-86
KJIC15tMC 151 3-86/3-86
KJ12159CT 2159 3-147/3-147
K1-2159MC 2159 - 3-147/3-147
KJIC244,5MC 2445 3-147/3-147
K11295 295 3-152/3-152
K1-2953MCT 2953 3-152/3-152
KC2953CT 2953 3-152/3-152
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Puc. 6.5. Cxema imapoumeyHoro xamuépa- Prc. 6.6. CxeMa xainGpartopa jo-

Topa Tuma KIIIY

nactHoro cmipaipHoro Tuna 8KC co
cMeHHON MydTOkh:

1 — pe3vba daMkoBas (mydma), 2 -
kopnyc, 3 — cmeHHaa mydra co cnm-
PATLHBIMM  KaTMOPYOUMMAI  JlOna-
ctamu; 4 — peasba aaMmkoBad (HMHmO-
neis)

Yuco 3anacHbIX KOMIIEKTOB ITOPOAOPa3PYWIAIOIHX Y3JI0B U TH-
Mbl WapOLIEeK OlPEACTSIOTCA NPU 3aKase.

Kanubpamopv: nonacmuvie cnupansusie 8KC-295,3CT u
8KC-393,7CT (puc 6.6) sBASIOTCA HALIOJOTHBIMH KalTHODYIOIMMH

Tabanna 66

TexHu4yecKHe XapaKTePHCTHKH kxamu6patopos THna KIIY

JlHameTp CKBAXKHHBI, MM 1 M Maxcumain-
JTHHa, acca, | Has 4acToTa
Tun xannbpatopa | o0 oo MMHHMATD- MM KT BpaImeHtS,
Hhait HBIH 00/MuH
KIIY393.7CTK 393,7 380 900 280 150
KLIY444.5CTK 4445 430 1050 320 120
KIY3555.0CTK 555 540 1250 510 90

110



¥ OTIOPHO-UEHTPUPYIOUINMMI yeTpoicTBaMy OHM NpeiHa3HaueHbl s
kanHOpOBaHUs CTBOJIA CKBAXHHbI, IEHTPUPOBAHWMSA W YJAYyYleHus
ycnoBuil paboTsl Jonota u 3aboitHoro aurateas npu Gypenun ned-
TAHBIX M Ta30BbIX CKBaXHH IIAPOLIEYHBIMM J0JI0TAMM JUaMeTpoM
295,3 1 393,7 MM B nopoAax MSTKHUX U CPEIHEl TBEPAOCTH.

Kannbparopnl MMel0T pa3bOpHYH) KOHCTPYKUMIO €O CMEHHBIM
pabounm onemenToM — MydTOit, KOTOpasi yCTaHaBJMBAaeTCsA Ha KOP-
nyc ¢ mnomoupio pe3bbul. B kopmyce BbIMONHEH LEHTPabHbIiA
MPOMBIBOYHLIA KaHAJA, BHYTPEHHME 3aMKOBble NPUCOEINHHUTCIbHbIE
pe3blbl MO KOHUAM M KOoHH4eckas pe3bba C YMOPHBIM TOPLOM NOX
mydTy. TexHuuyeckHe XapaKTePUCTMKU KalMOPaTOpOB NpHBeeHbl B
tabn. 6.7.

Adnas OypeHuss B MATKUX MOpojax ¢ MPOCNOAMHM TOPOj] CpeaHeil
TBEPAOCTH BbinyckaioTcs kaaubparopbt 8K-2953MC u 8K-393,7MC
¢ LICCTBIO NPSMBIMH JIONMACTSMHK Ha CMEHHbIX MydTax.

OT u3BECTHBIX KOHCTpPYKUMH kanubparopsl TMnoB 8KC u 8K or-
JAMYAIOTCS  YBEJM4YeHHOM KOHUeHTpalMell BOOpYXeHHMS M0 KOHUaM
Jonacreil U HalMyneM B TeJe [10CJAeJHNX AHTHCAJIBHUKOBBIX MPOMbI-
BOYHBIX OTBEPCTHIH,

Kanubparopst SBASIOTCS TMPOCTBIM W HaleXHbIM CPEACTBOM s
pelleHus 3adaqy 110 0Oe30pUEHTHPYEMOMY YIPaBJIEHWIO TPaeKTOpHei
CTBOJIOB T/IYOOKMX CKBa’XKMH M MOBBILIEHHIO WX Ka4eCTBa. DTO MO3BO-
JIfeT OCYUIeCTBAATh CMYcK o6cajHbIX KOJOHH 10 TpeOyeMbIX IayGHMH
6e3 J10NOHUTENBHBIX 11POPABOTOK U OCJIOXKHEHUIL.

KpoMe yka3anHBIX, KaaubpaTopbl MMEIOT Takke BapHUaHTbl HC-
NoJHeHUs] Nno HapyxHomy auamerpy” 8KC-293,7CT; 8KC-292,1CT;
8KC-390,5CT; 8K-387,3CT; 8K-292,1MC n 8K-390,0MC.

Kaaubpamop-uesmpamop aonacmuoii muna KIJI (puc. 6.7)
rnpeAHasHa4YeH A9 UCI0/1b30BaHUs B KOMIIOHOBKe HU3a OYpHIbHOM KO-

Tabanuua 67

TexHHYeCKHe XapaKTePHCTHKH CIMPATbHBIX TONACTHBIX KaIuGpaTopoB THIIOB
8K u 8KC

Tokasate.b 8KC-295,3CT| 8K-295,3MC |8KC-393,7CTBKC-393,7MC
Hapyxuoiil aunamMetp, MM 295.3 2953 393,7 393,7
AunHa, MM 850 863 1270 1270
JoiuHa TomacTeit, MM 409 463 458 455
Huametp ueHTpaTBHOTO 100 103 80 80
NPOMBIBOYHOTO  OTBEP-

CTHS, MM

Boopyxenue  nomacteit | Teepaocnnasuble Bcrasku 54 guametpom 12x10-BK4-8
KanopaTopa TY 48-19-281-77

MakciMatbHo  TOMYCTH- 300 350 400 400
Mas oceBad Harpyska, kH
Ll\ﬁi(‘(‘a. KT 200 260 400 450
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Puc. 6.7. Cxema xambparto-

pa-uenTparopa taia KILT
1
2
o ¢
{7
o8
b %%

JIOHHBI B KayecTBe KaauOpyoIlero M OMOPHO-LEHTPUPYIOIero 3Jfe-
MeHTa Npu 6ypeHUM ckBaxun anamerpom 2159, 244,5, 269,9, 295,3
u 393,7 MM POTODHBIM M TYPBUHHBIM Ccrocob0amMu B CIOKHBIX TOPHO-
reQJIOTHYeCKUX YCJIOBHSIX, XapaKTePU3YIOIIMXCS BbICOKOH IPOYHO-
cTb10, a0Pa3UBHOCTHIO M TNACTUYHOCTBIO FOPHBIX MOPOA.

Kanutpatop tuna KIJI (cM. puc. 6.7) cocrouT u3 kopmyca 7 #
BTYJKM 4 C MpUBapeHHBIMH YeTblpbMA JonacTsiMu 3. Bryika HaBopa-
yuBaeTcsl Ha kopnyc Ha pe3sbe Tuma PKT. B Bepxuen uactu Topue-
BOTO yrHopa MeXIy BTYJKOH W KOPIYCOM pacrojioXKeHO DPe3nHOoBoe
YIJIOTHEHMe 2, KOTOpoe fpeJoXpaHsieT MofalaHuWe WIOBOTrO lujaMa B
pe3bboBoe coemnHenne. Kanmbparop-LeHTpaTop HMeeT Ba 3amacHbIX
MOPOJ0Pa3pylAOIINX KOMILIEKTa, KOTOpble TNpeacTaBadgior coboit
BTYJKM C NMpHBapeHHbIMH Jonactamyu. Paboure noBepxHOcTH Jomna-
CTM apMMPOBaHbI TBEP/IOCMJIABHBIMIA LITHIPSIMH, B CPellHel YacTH J10-
MacTH WMMEIOTCSl NPOTUBOCAIbHUKOBble okHa. JlomacTs wmpuHOM
75 MM 1 anuHoi 300 MM HaksIOHEHa OTHOCUTEeNbHO OCH KOpIyca Ha
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yron 15° mo xoay vacoBoit crpenku. [Ipumenenne kanubpaTopos TH-
na KIUT npu Gypenun HedTAHBIX M ra3oBbIX CKBaXXUH MO3BOJNSET
flONlyYaTh Xopollee KauyecTBO CTBOJa, YTO obecrneynBaeT HOPMaJbHYIO
npoxoxuMocTs (1o 3a6os) obcagHoi KOJOHHBI M He Tpebyer 3HauM-
TeJIbHBIX 3aTPaT BPeMeHu Ha €ro MOATr0TOBKY Nepel CIYCKOM KOJIOHH.
YcraHoska kajaubpatopoB tuna KIIJI B xoHcTpykuMmn Hu3a 6ypusb-
ol kosoHHb (KHBK) HnenocpeacrtBeHHo Han nosnoToM yiydllaer
nokazaTtenu MX paboTbi, 2 B MAACTUYHBIX TJIMHUCTHIX MOPOJAX CYIIe-
CTBEHHO yMeHblIaeT BO3MOXHOCTb CajlbHHKoOOpa3oBaHus. CMeHa
oTpaboTaBIllero KOMIMJAEeKTa Ha 3aNacHoil oCylllecTB/ISieTCS Hemnocpes-
CTBEHHO B ycaoBusx 6ypoBoit.

[To cpaBHenuIo ¢ cepHitHO BBIMyCKaeMbIMHU JIOMACTHBIMU Kanubpa-
TOpaMM Noka3ateau paboThbl OJIHOrO CMEHHOTO MOPOA0Pa3pyUIAOINEro
KOMIIeKTa no cToiikoctd B 1,5 pasa, a no ckopoctd B 1,3 pasa
Gonbie. CTOMMOCTh OIHOTO KoMIJekTa kamudparopos Tuna KILJT Ha
30—35 % Huxe Tpex JIOMACTHBIX CEPUIHBIX KanUbpaTopoB.

Kanubpamopnt u uenmpamops: oas pomopHozo Gypenus
(puc. 6.8) npeaHa3HauyeHbI /1 UCTMOJb30BAHUS B KOHCTDYKLMM HH3a
OypU/IbHOM KOJIOHHBI B KadyecTBe ONMOPHO-LEHTPUPYIOIUHMX U Kaaub-
PYIOIUX ycTpoiicTB npH Oypelnu ri1yboKUX CKBaXkMH Ha HedTb M ras
C BbICOKMMM OCCBBIMH Harpy3KamMHM Ha JOJIOTO B CJOXHBIX [OPHO-
re0JIOrHYeCKUX VCIOBHSAX.

KonoHHble kanuOpaTOpbl M LIEHTPATOPH! AJSi POTOPHOro GypeHus
U3rOTOBJSIOT W3 BHICOKOTPOYHOM XPOMOHMKENEBONH KATAaHOW CTalU M
NpPEACTaBJSAIOT eAUHYIO JeTalb C TpeMsl CNHMpaJbHbIMH JIOMACTSIMH,
apMHPOBAaHHBIMHM TBEDAOCIJIAaBHBIMM 3yOKaMM M3 BoabdpaMokobanb-
TOBBLIX CMIaBOB. JIONacTH MOJIHOCTBIO MepPeKpPBIBAIOT ceueHWe CKBa-
XuHbI U 06eCeYnBalOT KPYTrOBOM KOHTAKT C ee¢ CTeHKAMH.

dna ycraHoBkM Mexay cekiiMsaMu YDT konoHHble UEHTpPaTophbl
M3rOTOBJAIOT ¢ BHYTPEHHHUMH M HAPYKHBIMM 3aMKOBBIMH IPHCOEIH-
HUTENbHbIMK pe3bbamu. [I718 yCTaHOBKM HaJ JOJOTOM KajaubpaTtop
BBINOJIHAIOT C ABYMA BHYTPEHHMMH pe3bOaM.

OT aHanOrMuHbIX YCTPOMCTB APYTHX (UPM KOJOHHBIE LEHTPATO-
pel a71s poTopHoro 6ypenus, obnagaioinue TOBBIILIEHHOW NPOYHO-
CTbiO, BBIFOJHO OTJIMYAlOTCS BOOpYXeHHeM JsomacTeit ¢ Goablueit
KOHLIEHTPallMeif BOOPYXEHMS Mo KOHIaM, obecreunBaioie UX pas-
HOCTOMKOCTb 10 BCE AJIMHe M COXpaHeHWe LEHTPUPYIOIIWX CBOMCTB
RO TMOJHOTO U3HOCa BoOpyxKeliusi. KpoMe Toro, Ha HMKHHMX 3aXOQHBIX
(dackax KaaMBpaTOpOB BBINOJIHSETCSA ClelMalbHOe peXkylilee BOOpY-
xkeHue. OHO MO3BOJISET MOBLICUTH KA4eCTBO KanUOpOBaHUS CTBO-JIOB
M CYLIECTBEHHO CHM3UTh KPYTALUIMA MoMeHT mpu Bpauetun KHBK,

OcHoBHbIe pa3Mepbl KOJIOHHBIX LEHTPATOPOB CieAYIOLHe: HOMU-
HaJIbMBIA HapyxkHblil avametp 120,6—555 MM, nnuna L 600—1800 mm,
AnuHa gonacreit [ 260—400 mm.
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r Puc. 6.8. Cxema KOJIOHHOTO LEHTPAaTopa CO CITH-
PaNbHBIMK JONAcTAMH AAA poTopHoro Gyperns

Puc. 6.9. Cxema nepeiunukuoro UeHTpaTopa THIA
3-IAII nas 3a6oitHoro ABHrarteas
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Hepedeuxcnuvie yenmpamopst 3a6oiinozo deuzamens muna 3-
LN (puc. 6.9) npeaHa3HadyeHbl A7l YNpaBjleHUs 3€HUTHBIM YIJIOM
CKBaXWHBI €O cTabunuzaumeit asumyta. [lepeaBUkHON UeHTpaTop
COCTOUT M3 My(]Thl C LICCThIO MPSIMBIMU JONACTAMU, apMUPOBAHHBI-
MM WU3HOCOCTOMKHMM TBEDAOCIJIABHBIM BOOpYXKEHHeM, U l[aHIu C Ol-
HOI cTyrnervaTol npopesbio. Mydra U HaHra cBUHYMBAIOTCS MOCpeA-
CTBOM KOHMYECKO# pe3nbbl. [ins 3akpenneHnus 1ieHTpaTtopa Ha Kopny-
ce asuratesiss My(pTa HABUHYNBAETCS HA LIAHTY, TOCHENHSAS CKUMaeT-
Csi, OXBaTbiBasg 1OBEPXHOCTb KOpIyca jABUrartels U obecneunBas sa-
KpelieHHe LEeHTPaTopa 3a CYeT BO3HMUKAIOIIeH CUJBL TPEHHUS IMOKOSL.
C uesblo yBeNMYEHUs CUIbl TPEHUS] NOKOS HAa BHYTPEHHell roBepx-
HOCTH 1IaHTM HamJlaBJieHbl NMPOJAOJIbHbIE MOJIOCHI M3 3epeH BoJbndpa-
MOK0OaJIbTOBOTO TBEPAOrO CrJiaBa.

B oTavuMe ot mepeABMKHBIX LEHTPATOPOB 3apybexHbIX (QUPM,
uentpatopst tuna 3-1AII moryr ycraHaBiausarscs B KHBK ¢
MEHBLIMM paZualbHbIM 3a30pPOM MeEX1Y KOPMYcoM 3afoHHOro aBura-
TeNs U CTEeHKOM ckBaxkuhbl. [IpocToTa KOHCTPYKUHMH, MMHUMYM feTa-
aeit, 6onbias Nowadb KOHTAaKTHONH MOBEPXHOCTH LIAaHrU obecneum-
BalOT NMPOCTOTY M yRoOCTBO MaHUMyJASAUMM C LIEHTPATOPOM B YCJIOBHU-
ax 6ypoBOif, BLICOKYIO HATEXKHOCTh M 6o/IbIIME YCHIUSI CTparMBaHuA
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leHTpaTtopa nocje 3akpenjeHus. CTyneHuyaTasi npope3b LUAHTH Hc-
KJIIOYaeT 3aefaHue Pe3bbbl NMPH CKATHUM LIAHTH, NO3BOJASET HaAEXKHO
NpPOTHO3NUPOBaTh HeOOXOAMMOE YCUJMe CTparMBaHUs B Mpeaesax
100-500 kH B 3aBHUcHUMOCTH OT MOMEHTa CBMHYMBaHUA 23—-56 kH-M.

OcHoBHble TexHWYeCKHe XapaKTePHUCTHMKH lLeHTpaTOpoOB THMa
3-1U1I1 mpuBeaennl 8 Tabn. 6.8, Uentparopst tTuna 3-UJIl usrortos-

Tab6iuuna 68

TeXHHYeCKHEe XapaKTePHCTHKH MepeARHXKHBIX leHTpaTopos tuilor 3-IU1II
3a6olinoro gmuratens (cM. puc. 6.9)

Homuua1bubit | AMameTp uentparopa, Tlanua, MM
Tun uesTpaTopa AHAMETD KOp- MM

flyca 3a00MHO- . | BryTpen- Jona-

ro ABHIaTeJs | HApYXKHBIH Wit d obwas L creit [
3-1A01212/172T 172 212 174-168" | 290-360 35
3-111214/172T 172 214 174-168 | 290-360 35
3-11ar1212/172C 172 212 174-168 | 370—440 131
3-1AI1214/172C 172 214 174-168 | 370-440 | 131
3-1AM212/172MC 172 212 174-168 | 520-590 | 281
3-LAI1214/172MC 172 214 174-168 | 520-590 | 281
3-1AI12159/172MC 172 2159 174-168 | 520-590 | 281
3-1aI1260/195MC 195 260 197-191 | 686-750 | 300
3-11111262/195MC 195 262 197-191 | 686~750 | 300
3-1AI1266/19SMC 195 266 197-191 | 686-750 | 300
3-11A11285/195T 195 285 197-191 | 336-600 66
3-LLAI1290/19ST 195 290 197-191 [ 336-600 66
3-1111292/195T 195 292 197-191 | 536-600 66
3-11a11285/195C 195 285 197-191 | 536-600 150
3-11/111290/195C 195 290 197-191 | 536-600 150
3-11111292/195C 195 292 197-191 | 536-600 150
3-1AI1285/195MC 195 285 197-191 686-750 300
3-11411290/195MC 195 290 197-191 | 686-750 | 300
3-11111285/195MC 195 292 197-191 | 686-750 | 300
3-1U111285/240T 240 285 242-236 | 515-595 66
3-11AI1290/240T 240 290 242-236 | 515-595 66
3-11111292/240T 240 292 242-236 | 515-595 66
3-11/111285/240C 240 285 242-236 | 515-595 150
3-11111290,/240C 240 290 242-236 | 515-595 150
3-11/111292/240C 240 292 242-236 | 515-595 150
3-11/111285/240MC 240 285 242-236 | 670-750 | 300
3-11/111290,/240MC 240 290 242-236 | 670-750 | 300
3-11/111292,/240MC 240 292 242-236 | 670-750 | 300
3-1IAT11295/240MC 240 295 242-236 | 670-750 | 300
3-11J1M300,/240MC 240 300 242-236 | 670-750 | 300
3-11A11305,/240MC 240 305 242-236 | 670-750 | 300
3-11AI1380/240MC 240 380 242-236 | 820-900 | 336
3-11111385,/240MC 240 385 242-236 | 820-900 | 336
3-1/111390,/240MC 240 390 242-236 | 820 900 | 336

“Lentpatoptr Tina 3-LAIT MoryT 3akpenifiTbCa Ha Kopliycax 3aboMlHbIX ABHIA-
Teteil ¢ GakTIMeCKMMH OTK.TOHEHHAMH HX BHYTPEHHHX IHaMeTPOB OT HOMMHATBHO-
ro or 2 10 4 MM. [I14 3aKpen’ieHHA Ha KOPHycax 3aDOMHbIX ABMIaTelell ¢ OTK.JIOHE-
HHIAMH OT HOMHHAIBHOIO aAMamertpa $olee YeM 4 MM, LUeHTPATOpPbl MOTYT KOMILIEK-
TOBATbCA CMEHHBIMH YTO.TIUCHHBIMIL IAHTaMIIL.
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JSI0T B TPEX MCMOAHEHUSX NMPUMeHUTEIbHO K XapaKTepUCTHKC Mpo-
XOAMMBIX NOPOA C COOTBETCTBYIOIIMMM OYKBEHHBIMH CHMBOJIaMH B
obo3HaueHnn: MC - 1S MSTKMX TMOPOX C MPOMJIAacTKaMu cpeaHei
tBepaocTH; C — aas nopoa cpeaHeit TBepaocTH; T — Aas TBepAbIx
nopoj

KpoMme paccMoTpeHHbx TMIOB (cM. Taba. 6.8), n3roropasior nof-
BuxkHbie ueHTpatopst 1111215 9MCT-25, I13/1215,9 u 11/1215,9.

6.1. HAJJJOJIOTHBIIA AMOPTU3ATOP JIJISI BYPEHUA
CKBAXKHWUH
‘ Hapnonorsblit aMopTH3aTop npejHasHaueH 1S
CYIIeCTBEHHOTO CHIKeHHMS BHUOpaLMii, BO3HHKAI-
MX B OypunhHOit KonoHHe NMpH BypeHun CKBaxuH
WAaPOlIeYHbIMHU  IoJI0TaMU U OYPUJIBHBIMU TOJIOB-
| — ] xaMM B TBepAbIX M Kpenkux nopofax. OrcyrcrBHe
BUOpaMil NO3BONSET NOJNYYUTh KOHOMHUIO IOJIOT,
3a60itHbIX 1BUraTeseit U yTAXKeNeHHbIX OypUIIbHBIX
TPy6 M yBEIMYUTH CKOPOCTh CTPOHMTENBCTBA CKBA-

441

5 KMIbL B LesIOM.
? Haddoromnoui amopmuzamop (puc. 6.10) xon-
crpykuun OAQO HIIO «bypoBasi TexHMKas COCTOMUT
M3 LMJIMHApPHYECKOro kopnyca 3, B KOTOPbI BCTaB-
JieH 1eCTUIPaHHUK 4, OIMH KOHell KOTOPOro CHU3Y
3aKaHYMBAETCA MNPUCOEJMHUTENbHBIM [1€PEBOJHU-
KOM C 3aMKOBOH MNpucoenuHUTenbHOH pe3bboli, a
BEPXHUI KOHell 3aKperjisieTcsl B BePXHEM MepPeBOl-
HHMKe WM repMeTHaHpveTcst ynaoTHennem 7. Ha wec-
TUTPaHlNKe YCTAHOBJIEHB! CEKLMH NpyxuH 2, obec-
neYuBaioll1e ralleHue Bubpalmii.

OreyecTBEHHON TPOMBIIIIEHHOCTHIO OCBOEHO Ce-
— 4 puitHoe 1POM3BOLCTBO amopTusatopoB THMma AH,
} TeXHUYECKHE XAPAKTEPUCTHKN KOTODBIX IMpUBe/leHbl
é B Tabn 6.9

AMOpPTH3ATOPDbI yCNelIHO PUMEHSAUCh NPU 6Y-

19 44

144,

0 4 I’/
Suda -

\

N

8

& peHun rayGokuXx ckBaxuH Ha Kapawaramakckom u

N 3aifKMHCKOM MeCTOpPOXIEHUSIX, a Takxke INpH Oype-

% HUM ¢ oTOOpOM Keptlia M PpacliMpeHUH CTBOJA B

Kpusopoxckoit ceepxrnybokoit ckpaxune CI-8.

TIpumeHeHne amOpPTU3aTOPOB MO3BOJIWJIO yBe-

JWYMTH: MPOXOAKY Ha moaoro — Ha 30 % u Go-

jlee; MeXaHHYeCcKylo CKOpoCTb OypeHus — Ha 20 %;

Puc. 6.10. Cxema ycrpoiicTBa HaaZXOJOTHOTO aMOpTH3aTOpa
Npy’KHHHOTO THIA




Tabawua 69

TexHHUYECKHEe XaPAKTePHCTHKM HANJONOTHRIX amMopTuaatopos Tvna AH koHcTpykusmn

OAO HIIO «BypoBas rexHHKas

[Tapamerp AH-172 AH-195 AH-240
JlHaMeTp KOopRyca, MM 172 195 240
THI yUPYIoro 3.1€MEHTa Cra;ibHas npyxHHa
JKecTKocTb yRpYroro 3:eMeHTa [TepeMenHas, B 3aBHCHMOCTH OT HarpPy3KH
JluanasoH aONYCTHMBIX — cTathdeckux | 30-200 50-270 50-350
Harpy3ok, kH
TapaHTHpOBaHHOe BpeMA paboTHl A0 OT- 600 600 600
Ka3a, 4
Jl1MHa X042 aMOpPTH3ATOpPA, MM 50 56 70
JLaHia aMOpTH3aTOpa, MM 1500 2000 2300
JlmameTp NpOXOAHOTO KaHajia AAs Mpo- 54 57 80
MBIBOYHOI XHAKOCTH, MM
Macca aMopTH3aTOpa, KT 350 500 650

BoIHOC kepHa — n0 70—80 %. Kpome Toro, cyulecTBeHHO COKPaTHIMCh
aBapuu ¢ OypuabHbIMU Tpybamu, ocobenHo ¢ YBT, uckmouyunucs
BuOpaunu npu 6ypeHHU ¢ 3a60itHBIMU ABUTATEISAMHU.

6.2. MHCTPYMEHT JJ11 CTPOUTEJILCTBA HAKJIOHHbBIX
U TOPH30OHTAJIbHBIX BOKOBB X CTBOJIOB

OAO HIIO «bypoBas TexHMka» pa3paGoTaH MHOrogyHKUHO-
HaJIblibiil TEXHOJNOTHYCCKUIA KOMIUIeKC 1Nl OypeHHMs] HaKJIOHHBIX U
rOPU30HTATbHBIX OOKOBBIX CTBOJIOB M3 3KCIIYaTaUMOHHBIX KOJOHH
auameTpom ot 140 1o 178 mm.

B cocTaB TEXHOJOIMUYECKOro KOMILIEKca BXOAAT:

yHHMBepCabHOe BbIpe3alolliee YCTPONHCTBO;

PasABMXKHON paclIMPHUTeEh;

MOJIBECHOM yMIICTOK ¢ Habopom ¢pesepos;

BHHTOBOM 3a60iiHBIA TUAPABAMYECKUI JBUTAaTeNb ¢ KOMIIJIEKTYIO-
IAMH H3ZeNUAMHU M 3armacHbIMHU 4acTsIMM, NpHYeM COCTaB M TCXHM-
YeCKHUE XaPaKTCPUCTHKMU Y3/0B M jeTallel, BXOASIUUX B KOMILIEKT
NMOCTAaBKH, ONPEACNSAIOTCS 3aKa3YUKOM;

TeJeMeTpUYecKas cHcTeMa ¢ KabeJbHbIM KaHaJoM CBSI3M M TEXHO-
JIoru4eckoil oCHaCcTKOW;

manorabapuThble UHKJIWHOMETPHI C TMPOCKONHYECKUM M MarHWT-
HBIM /IATYMKAMH a3UMYTa;

3ape3Hble 0JI0Ta;

mapoleyHble U alMa3Hble 10710Ta;

kepHooTbopHoe obopy0BaHUE U MHCTPYMEHT;

AMaMaruuTHbie Oypublibie TPYObl MOHMXKCHHOM JKCCTKOCTH;

yCTPOiCTBA ANS MOABECKH M FepMeTH3alliH XBOCTOBHKOB;
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lab1uwua 610

TexuntueckHe XapaKTepHCTUKH kalHGpaTopa

[TapaMerp K120,6CT |[K120,6MC|KC120,6CT|KC139,7CT|K139,7CT

OpueHTanna nonacteit ITpamute | lpambte | Cnupats- | Cnupais | [Ipsamble
Hhle Hble

Yucno omacreit 3 3 3 3 3
HapyxHbrit auametp, | 1206 120,6 120,6 139,7 139,7
MM
JawHa  katubpyiowen 220 220 220 220 220
MOBEPXHOCTH, MM
Tun BoopyxeHns 3y6xn tina BK s mazax
IanHa ka1ubpaTopa, MM 300 l 300 300 l 300 i 300

CKBaXXH1tHble GUALTPLL Ha XBOCTOBUKH AuaMeTpoM 73-168 MM ¢
tileneBbiM 3a3opom 0,15-0,25 MM,
TeXHOJIOPMYecKasi OCHACTKa AJS KperuvleHHsl XBOCTOBHKop (Oali-
MaKH, KJaratist obparible U Jip )

XapakTepHUCTHKA TEXHOAOTHYECKOTO KOMILTeKca Aafl GypeHns GOKOBBLIX CTBOJOB
H3 3KCILTY3aTAUHOHHBIX KOJOHH

Tun npoduas 60K0BOIO CTBOTA

MakcHMaThHa% LIHHA TOPH3OHTATBHOO (TBOT3, M
MaxkcumastbHad taybuna 3a6ypusaHia, M ., . .
MUHUM L (bHBLIT PASIMYC HCKPHRTEHNA, M

To4YyHOCTL IPOBOLKHM

nO 3€HMTHOMY YT1y, Fpagyc

1O a3MMYTY, rpaayc

Muametp obcaaiolt aKCNAYaTALHOHHON KOJTOHHDBL, MM
MakcHMaNbHAR TO TUIHA CTCHKH 00CAAHON KO TOHHEL, MM
Jlanna dHTepBana Buipe3amis oBCANHONH KOMOHHB 32 OAMM

pefic, M

MexaHiyeckas CKOPOCTb BipesaHHs oOCaAHON KOJOHMBI 32

O/IMH PCHC, M

Jonyctumas Temneparypa 1a 3aboe, °C

Haxnounstit, ropuaon-
TIBbHBI

400

3000

30

+2

1,5

140 146, 168 170
12

0.3-1,5
110

Kaau6pamopo: nonacmrvie manozo duamempa muna K npenna-
3Havennl ans BrawodeHus B coctaB KHBK ana 6ypenns 6okosbix
CTBOJIOB Masioro auamerpa Kopnyc xannbpaTtopa ocHalileH 3aMKOBOIA
npucoeaAMHUTeNbHOM pedbboit o FOCT 28487-90.

TexHuyeckas XapakTepHCTHKa KannOpaTopoB IpuBedeHa B TabJ
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UHCTPYMEHT )18 OTBOPA KEPHA

Ans otbopa KepHa B TMpollecce CTPOMTENbCTBA TeosIOropasBeouy-
HBIX, paBCAOYHbLIX, NMOMCKOBLIX W NapaMeTPUUYECKWX CKBaXHH MC-
N0AB3YIOTCH KePHOOTOOpHBIE MHCTPYMEHTh, COCTOALIME M3 KEPHOOT-
6opHbIX yCTPOHCTB B coueTaliuM ¢ HYPUIBHBIMM TOJOBKAMU Pa3iaHy-
HOTO THlla Ulapoliiedtble, Pexyilero JeWcTBUs (6e30NOpHbIe) M an-
Ma3Hble

7.1. KEPHOOTBOPHBIE YCTPOMCTBA

OreyecTBeHHON NPOMBILLIEHHOCTbIO H3TOTOBISIOTCA KepHOOTOOp-
Hbie YCTPOHCTBA PAa3NTU4HON KOHCTPYKUMM M Ha3HAYeHUs CNELYIOUIMX
cepui

«Henpa» ~ ans orbopa KepHa B HEOCNOXHEHHBIX ycaoBUsX Bvpe-
HUsl CKBaXKUI DOTOPHBIM cocofoM,

«KemGpuit» — aist or6opa Kepita U3 OT/I0KEHUH PbiXJbIX, criabo-
ClleMEHTUPOBaHHBIX M TPEUIMHOBATBIX TOPHBIX MOPOJ POTOPHBIM CIO-
coboMm;

«Cunyp» ~ aas orbopa KepHa B OTJIOXXEHUSIX TOPHBIX TIOPO[, OC-
JI0HEHHBIX OCHIAMM M 06BanaMy POTOPHBIM CMOCOBOM,

«TeHruss> — mnst otbopa Kepta B OT/IOKEHUSIX TOPHBIX MOPOH, OC-
JIOXHEHHbIX HedTera3onposiBAeHUSIMM M TOrJIomeHUsiMH  OypoBoro
pacTBopa ¥ ¢ BbICOKMMHU KOJJIEKTOPCKMMM CBOWCTBaMH POTOPHBIM
cnocobou,

«Pud» ~ ana orbopa KepHa H3 OTJOKEHWH DbLIXJTBIX, ChIMYYMX,
CHUJIbIIO TPEIMHOBATBIX, B TOM 4ucie PUGOTeHHbIX TOPHbIX NMOpoOA €
BbICOKMMH KOJIJICKTOPCKUMH CBOHCTBaMH POTOPHBIM CIIOCOGOM;

MAT - ana orbopa kepHa B HMHTepBanax 3aslerays TBepIblX
KOHCO/IM,JMPOBAHHBIX WU aOpa3uBHBIX TFOPHBIX MOPOA, B TOM UHucie H3
MopoA KpUCTaauyeckoro Gpyniamenta TypOUHHbIM cliocoboM

O6wmit BUI KepHOOTOOPHBIX VCTPOHCTB Goblllell HacTH Cepuil
oxHoTHileH (puc. 7.1). Kopnyc 3 ¥ kepHONpUEMHHUK (KepHONpHEMHas
Tpy6a ¢ KepHOBareJeM) 4 M3rOTOBJEHBI U3 JIerMPoOBalilibIX CTajbHBIX
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Pyc. 7.1, Cxema kepHooT6GopHoro ycrpoiicrsa cepun K
pM}::I‘ 7.2. Cxema kepuootGopHoro ycrpoiicrsa cepuu

7 - OypH.JbHasd ro;IoBKa, 2 = KEPHOIOM, 3 — MepEeBOJAHMK,
4 ~ KepHONpHeMHas Tpyba ¢ OmopHOH ILTMTON M Telecko-
NMUYECKHM CoeaMHeHHEM ¢ KepPHODBaTelTeM, 5 — H3OrHyTas
KepHoOMpHeMHas Tpyba ¢ ynopuwM daanueM, 6 — Hapyx-
Huit kopmye, 7 — 1bka At H3MeHEHMA HanpaBiIeHMA
obpaTHoro moToka, § — CHEUHATbHBI NEPEBOAHMK AN
ofpaTHoli MPOMBIBKH, 9 — yTaXeneHHas OypH.JbHas Tpy6a
¢ oreepcrusiMH, 70 - Tpyba ¢ onopHoft mauTolt, 17 — y3en
o6paTHO/ MPOMKIBKK
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Tpy6 KepHonpueMHUK BBepXy rMoJBelleH Ha PeryJWPOBOYHON To-
J10BKe T M OCHalleH Y3J0M MOJIUHMIHUKOB 2, MPeAoTBPALIAOUIMM ero
BpallleHHe, a BHU3Y OCHALleH KepHOPBaTeJAMH Pa3/IMuHOi KOHCTPYK-
U (LAHTOBBlE U JIENIECTKOBbIE B PAa3MYHOM COYETAHHH).

CxeMa KepHootbopHoro ycrpoiictsa cepun MAD usofpaxeHa nHa
puc. 7.2.

HoMeHKaTypa M TeXHMYECKHE XapAKTEPUCTHKH KePHOOTOODHBIX
ycTpoicTB g oT6opa KepHa B PaslIMYHBIX NO  (U3MKo-
MeXaHW4eCKMM CBOMCTBAM MOPOJaX U YCAOBUSAX OYpeHHS NpuUBeJeHbI
B Tabn. 7.1.

HarotoBnsiioTca  kepHooTOOpHBlE YCTPOHCTBA 1MOJ Ha3BaHHEM
«KepHOOTOODHUKH W30JUpYIOWMe MolepHU3NpoBatHbles Tuna KM,
ABJISIIOLIMECS aHANOTOM YCTpoiicTBa cepuu «Heapas.

B Ttabn. 72 npuBefeHbl TEXHWYECKHUE XapaKTepUCTHKM KEPHOOT-
6opuukoB tuna KMUM.

KpoMme Toro, mo TpefiosaHuio NoTpebuTeneit MOryT 6biTh MOCTaB-
JieHbl ClellHaNbiibie KepPHONPHUeMHble ycTpoficTBa a1 OypeHHsA po-
TOPHBIM €I0CO6OM M € MCOJIb30BaHHEM TFHUAPABINYECKUX 3a6oiHBbIX
JABuraresei

Typ6obyp 2YKT-172/40 co cbeMHbIM KePHOIIPHEMHHUKOM AJISl OT-
bopa kepHa auametrpoM 40 MM B cKBaXWHaX, auameTpoM 1873 u
190,5 MM (a1MHa Tpex cekUMH Typbobypa W wWNHUHAEAbHOE CeKUUH
26,485 M, a KepHOlIpUeMHoi1 mosiocTH 17,085 M);

ycrpoiictBo  kepHonpuemHoe YKC-178/60-80  «CrpykTypas
(puc 7 3), npegnazHaueHHoe AJA OypeHUs MOPCKUX HUCCAEI0BATENh-
CKHX W HHXelleDHO-Te0/JOrHYecKMX CKBaXXKHH gHaMeTpom 2127 MM ¢
O0TOOpPOM KepHa M3 HeMTU(HUIUPOBAHHBIX JOHHBIX OTJIOXeHUWIH (UJoB
H T.I.) AHaMeTpoM 57 MM crmoco6oM JMHAMUYECKOTo MMAPOBIABJIUBA-
HUsl B mopoay npobooT6opHO#M TPYGLl U oTOOpOM KepHa AMaMeTpoM
80 MM poTOpHBIM criocoboM; AJMHA KepHONpHeMHOH Tpyfbl He MeHee
2000 MM, a kepHONIpUeMHOro ycTpolicTBa He Gosee 3800 mu;

KOMILTIEKC MHCTPYMEHTOB st Oypenust ¢ orbopom KepHa B
TOPU3OHTAILHLIX CKBaXXHHaX, BKJIIOYAIOWUA OYpPUALHYIO T[ONOBKY,
KepHONPHEMHOE  YCTpOMCTBG W HIAPHHPHYI0 MY(TYy-LeHTPATOP
(puc. 7.4),

KepHOOoTOOpHblE YCTPOHCTBA € NMPHHYANTENBHBIM OTpBIBOM KepHa
ot 3ab0s W NOAHOH M3oJsALMeH TOpUa KepHonpueMHuka TMnos KM
n KITU, nossoasioime oTOHpaTh KepH € COXpaHEHMEM IJ1aCTOBOrO
AaBJIeHUS "

Crneunanmucrami OAQ HIIO «BypoBas TexHMKa» co3aaHbl Kep-
HooTGopHbIe ycTpoiictBa YK-105/67, YK-121/76, YK-146/89, YKY-
172/101 » YK-182/133 (TY 3664-007-00148056—01), koropsie, no
AKeTaHUIO MoTpebuTenel, MOryT OBITh MOCTABJEHB! KaK B OAHOCEKLH-
OHHOM, TaK U B JIBYX-, TPEXCEKLIMOHHOM UcnonHeHUU. OHH OTAHYAIOT-
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Puc. 7.3. CxeMa KepHooT- a
6opHoro ycTpoiicTea
YKC-178/60-80 ~«Crpyxty-

pa»:

a- Momeng nocaaku [T B

Kopryce, 6 — BHeApeHHE B

nopoay npo6oo1~g)(fpmma, 7
1 6ypH1bHAA TOTOBKa, 2 —
npoboorbopras tpyba, 3 -

kopnyc, 4 — wmToK, )5 -
nopumeHs CHIOBoW, 6 —
mTHdTH cpeaBue, 7 — 6y- 6
pH.IbHAR Tpy6a
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Puc. 7.4, Cxema Kommo-

HOBKM HHM3a OypwibHOK 1
KOJIOHHBI Jii8 0T6Opa KepHa

B TOPHM3OHTAIbLHBIX CKBa-

KHHEX:

1 - 6ypuabHam Tpyba, 2, .-

4 - mapuupHas MyodTa, 3 — L
ruapaBindecknil  3abolubid R
ABHratel1s, 5 — KepHollpH- R R
eMHoe ycrpoficTeo, 6 — T
6ypubHan roloBKa e e

L2

€Sl B JIYYLIYIO CTOPOHY OT 3apy6eskHBIX KOHCTPYKLUMH M OTe4ecTBEH-
HbIX cepHuitHbIX ycTpoltcte THroB «Hexpa» u «Kembpuit» yHusep-
CaJIbHOCTBIO, TAK KaK MOTYT IPUMEHATHCH KaK B DOTOPHOM OypeHuH,
TaKk U B KOMIIOHOBKe C IMIPaBIMYECKUMHU 3a00HHBIMU ABUTATETAMMU.
Kpome 3rtoro, koadduuuenT xepHooT6opa B HOBBIX YCTpPOICTBaX
Ans cKBaXHMH JIuamerpoM 120,6 u 139,7 MM Ha 15-25 % Bbllle,
YeM Y OTeYeCTBEHHBIX CepUHHBIX M 3apyDexXHbIX KepHOOTGOPHBIX
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Tabamua 72

Texwrueckne XapaKkTe PHCTHKH KEPHOOTOOpHOTO MHCTPYMeHTa THRa KUM
KoHeTpykuuy HII «Cu66ypmaws

JnameTtp M
Gypro- | [uamerp Auina Yucao acca
Tun kepHOOTOOPHITKA yPp ycTpoOii- ycTpolicTBa
,'Io:::l{, KepHa, MM | Co TN cexuuit B COOpE, KT
KUM-127/67(52) 139,7 67(52) 6000 1 300
KVM-172/80 1873 80 8000 1 800
KUM2-172/80 187,3 80 15 000 2 1500
KHUM-195/100 212,7 100 8000 1 1000
KUM2-195/100 212,7 100 15 000 2 1800

n pPHMEYaAHHKE Tun noasecku — MaCIoOMaANIONIMEeHHAsE, TepMEeTHYHad Ha NoA-
HIHMHHKaxX.

L3

ycTpoiictB. B ocranpHbiX THMax KoadduuHMeHT KepHooT6opa Haxo-
AUTCS HAa YpOBHe Jy4IIHX 3apybexubix koHCTPykuui. CrouMmocTs
OTeYeCTBEHHbIX KEePHOOTOOPHBIX YCTPOMCTB COMOCTABUMOM  KOM-
MJIEKTHOCTH B HECKOJbKO Pa3 HMXE aHAJIOTMYHBIX 3apyOexKHbiX 06-
pasLIoB.

7.2. BYPWIBHBIE I'OJIOBKH

bypuibHble ronoBKM mojApasle/IfIOTCS Ha TPH KJacca: Wapouey-
Hble, aJIMa3Hble U C BOOPYXXeHHEM B BHj€ 3anpeccOBaHHBIX M3HOCO-
CTOMKHUX DPe3I0B KPYIJIOTO WM NMPSIMOYTOJbHOIO CeYeHHs.

IlpuHaTte  chrepywomue obo3HaYeHMss  OypMJIBHBIX — TOJIOBOK
KC-187,3/40CT, K-187,3/80CT.

KC - ans xepHONpHeMHBIX YCTPOHCTB CO CBHEMHBIM KepHOTPHEM-
HHUKOM;

K - nna xepHonpHeMHbIX ycTpoiicTB 6e3 cheMHOro KepHoTpHeM-
HMKQ,

187,3 — HapyxHbli AHameTp GypPUIBHOM TONIOBKH, MM;

40 1 80 — guaMeTp KepHa, MM;

CT - rtun pasGypuBaeMbiX Mopol.

Pesnba y 6ypuibHbix TosoBok Tuma K — mydTa, KC - Hunmens.

7.2.{. IAPOUIFYHBIE BYPWIBHLIE I'0JIOBKH

[lapoweyHsie OypuibHble T'OJOBKH M3rOTOBJSIOTCS C (ppesepo-
BaHHBIM M TBepAOCIJIaBHBIM BoopyXkeHueM THros MC3, C3, CT, T3,
TK3. OHu npeaHa3HaueHsi A7 0T6Opa KepHa B OCHOBHOM POTOPHBIM
cnocobom BypeHus (WK C NMPUBOAOM OT HM3K000OPOTHBIX 3ab0MHBIX
ABuUrateneil) B Mopogax OT CpeHel TBepROCTH A0 TBEPIbIX M Kpemn-
KHX, B TOM 4yHcie abpasusHbix (puc. 7.5-7.7).
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Puec. 7.5. Cxema ycrpoiictBa 6ypuwmbHolt  Puc. 7.6. Cxema yctpoiictsa Gypuin-
TOJIOBKH  pexyulero JeilctBua THna  Hoill roJosku pexyme-apo6amero aeit-
C

MC3: ctBHa Tima C3:
1 - xopnyc, 2 - wapowka, 3 - ocp 1 - mybTa ¢ npucoeanHuTEIBHON Peab-
CheMHas bolt; 2 - xopnye, 3 — wapomka

BypuibHble rolIoOBKU COCTOSAT W3 BHYTDeHHell M Hapy»XHBIX Cek-
UMt ¢ uangaMu Mo MAPOWKHY M HAKJIAA0K Ha KaKAYIO BHYTPEHHIO
wapowky Csapkoil Mexay cofol yKasaHHBIX neTanefi coBMecTHO ¢
pe3b6oBoit obecneunBaerca TpebyeMas NPoYHOCTb OypUJIBHBIX r0Js0-
Bok M OGeckoOHCOJbHOe KpersleHHe wiapoiiek. OnNops  1apourex
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Puc. 7.7. Cxema ycipofictsa 6y-
punuoll ronoskH agpobawmero ael-
crBusa THa TK3:

1 ~ HakJIagka Ha BHYTPEHHIOIO Wia-
pOlIKY, 2 — BHYTPEHHSA CeKUHS
uandos, 3 — wapowka, 4 — Hapyx-
Has cekUHd, 5 — Mydra ¢ npucoe-
JAHHMTEIbHON peabbolt

\
5 |
N\ = ;
L\
2 i
|\
3

MpeAcTaBAsIoT co00H MOJMUNHUKY CKOJNbXKEHUS ¢ HarlaBKOH TBep-
AbIM CIIJIABOM JUISi 3allMThi OT GBICTPOrO H3HOCA.

Bypunshble ronosku tMna MC3 - dernlpexuiapoleyHble, THUIA
C3 - tpexwapoileynsie, a THna TK3 ¢ HapyxHbIM auamerpom 1397
u 158,7 MM — narhmapoweyHsle, 187,3 u 212,7 MM - wecTuulapo-
uIeyHble, a ocTajbHble — BocbMHwapolweyHble (Tabn. 7.3).

JANa KOMILIEKTallMH KepHOOTOODHBIX YCTPOMCTB, CO3AaHHBIX B
OAO HIIO «BypoBas TexHuka», pa3paOoTaHbl HOBblE THOOPA3MeEpSI
OypPUIBHBIX TOJIOBOK, B TOM YHCIIE:

anMasHbie beamarpuunble - KAB119,5/67MC1(MC2); KAB138,1/
76MC1(MC2); KAB163,5/89MC1(MC2); KAB214,3/101MC1(MC2,
MC3 u MC4); KAB214,3/133MC1(MC2, MC3 u MC4),

JonactHbie pexyiiero TMna (6esonopusie) — K-1195/67M; K-
138,5/76, K-163,5/89M; K-214,3/101M, K-214,3/133M.
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Ta6auna 73
Tuns! 6YpHWILHLIX ro010BOK U pe3b6nl KoHcTpyKUMH OAO HIIO «Byposas texmukas

Tun 6ypiIbHOIN r0OBKH Peanba Tun 6ypuasroit ro;10BKH Pesnba
K-132/52TK3 3-110 KC-212,7/80M 3-150
K-139,7/52M 3-110 KC-212,7/80MC3 3-150
K-139,7/52MC3 3-110 KC-212,7/80C3 3-150
K-139,7/52C3 3-110 KC-212,7/80C3-3 3-150
K-139,7/52T3 3-110 KC-212,7/80CT-1 3-150
K-139,7/52TK3 3-110 KC-212,7/80TK3-1 3-150
K-139,7/67MC3 3-110 KC 212,7/100M 3-150
K-139,7/67TK3 3-110 KC-212,7/100MC3 3-150
K-158,7/67TM 3-133 KC-212,7/100TK3 3-150
K-158,7/67C3 3-133 K-215,9/120M 3-189
K-158.7/67TK3-2 3-133 K-244,5/100M 3-189
KC-187,3/40CT 3-147 K-244,5/100M 3-189
KC-187,3/40TK3 3-147 K-269,9/100M 3-189
K-187,3/80M 3-150 K-269,9/100CT 3-189
K-187,3/80C3 3-150 K-269,9/100MC3 3-189
K-187.3/80CT 3-150 K-269,9/100TK3 3-189
K-187.3/80TK3 3-150 K-295,3/100M 3-189
K-187,3/100M 3-150 K-295,3/100MC3 3-189
K-187.3/100TK3 3-150 K-295,3/100C3 3-189
KC-212,7/60CT 3-161 K-295,3/100CT * 3-189
KC-2127/60TK3 3-161 K-295,3/100TK3 3-189

K-311,1/100M 3-189
K-311,1/100TK3 3-189

7.2.2. BYPWIBHBIE T'OJIOBKH TUIIA M

BypunbHble rojloBkM pexxyitero (6esonopHsie) Tunma (puc. 7 8)
NpenHa3HayeHbl 151 0TOOpa kepHa B MATKUX MajoabpasvBHBIX Mopo-
nax. OHM cocToAT U3 ocToBa 7 M MydThl 4 ¢ NpHCOETUHUTENbHOM
pe3bboit, cBapeHHBIX MexXay cofoii OcToB kopnyca HMeeT TpPH CTy-
MeHYaTbIX JIONACTH 3, HanmpaB/eHHBIX TAaHTE€HUMANbHO K KepHONpHeM-
Hoil nonoctn JlonacTH BoOpyxkeHbl TBepAOCILTaBHBIMK 3yBKamu 2,
3aKPeryieHHbIMU ¢ TOMolUlblo naiiku. [Ins nomsofa npoMbIBOYHOM
KHMAKOCTH k 326010 B GYPHIBHBIX TONOBKAX MpeayCMOTPEHB! NPOMbI-
BOYHbIE OTBEPCTHUSA, PACITOJIOKEHHBIE B IPOEMAX MeXAY JIOMACTAMH.

Paspyuiene nopoasl pesanvem obecneuuBaeT maBHylo paGoTy
6ypHIbHOIL KOMIOHHBI B Mpoliecce 6ypeHHs M co3faeT TpebyeMbie yc-
JI0BHsi GOPMHPOBAHHs M BbICOKOrO BEIHOCA KEpHa,

IloMyMO nepedMCIEHHBIX, BbINYCKAIOTCA M OypWIbHblE TONOBKH
npyrux THoB ias  orGopa kepHa ~— Y157,1x67ST-45C u
¥Y212x80ST-45C. ITH 6esornopHbie GypHJbHble TOJOBKH MMEIOT Ha-
PYXHBbIt 1MaMeTp cooTBeTcTBeHHO 1571 u 2127 MM aas otGopa
KepHa fuaMerpoM 67 u 80 MM B nopoxax cpeaHeii TBepaocTH (10J0-
MUTBI, U3BECTHSIKH, apIrHJIJIMTDbl, MEJOBble OTJIOXKEHUS H COJH) € BOO-
PyxerHueM pesuamu tHna PDC u «CnaBytuu» (puc. 7.9). OcHoBHBIE
fMoKa3arteny GypHIBHBIX TOJ0BOK THNA Y npHBeaeHb B Tabi. 7.4.
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Tabauna 74

Puc. 7.8. Cxema ycrpolictBa 6y-
pHILHO! rONIOBKH pexyllero aeficr-
Busa THa M

Puc. 7.9. BypwibHas rooBKa THna
Y npouzsoactea CH 3A0 «¥a-
MYpPTCKHMe 10.J10Tay

TexHuveckHe XAPAKTEPHCTHKH GYPHIbHLIX FOJ0BOK THNA ¥ KOMCTPYKIMH

CIl 3A0 «¥YaMmypTckue nonoras

ITokazaTe b Y157,1/67 Y212/80
Jlnametp 6ypronosky, MM 1571 2127
JMaMeTp KepHa, MM 67 80
Bricota 6ypIo:10BKH, MM 205 228
Jauuna weitky, MM 68 100
[sameTp 110 meiike NPHCOCAHHATETBHOM, MM 145 155
Jauuna kanubpylouleil noBCpXHOCTH, MM 79 55
IpucoensinuTe1BHA pesphia 3-133 MK-150x6
Tun npoguns Tapa6o.muecknit
Paamcep pesuoB no asamerpy, MM 13 13
YHc.10 pe3uos 34 41
YHc10 UpOMbIBOUHBIX OTBEpPCTHH 6 9
Pacxoa 6py(;)osoro pacTBopa, J1/c 12-16 18-29
Harpyska Ha 6ypronosky, T 2-14 2-14
YactoTa BpameHHs 6ypronoexu, 06/MHH 60-120 60-220
Jaenenne Ha croake, Mlla 6-10 6-12
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Tabauua 75

TexHHYeCKHE XAPaKTepHCTHKH 6ypiwibHbx ronosok THios PCT u PCA
xoHcrpykuns HIII «Aanmyrs

[NokasaTens PCT PCA
HapyxHblil 1HAMeTp/AHAMeTP KEDHa, MM 2127100, 80, 60 212/100, 80, 60
187/100, 80 187,/100, 80
158,7/167, 138/52 | 158,7/67, 138/52
Ynclo ATMa3HBIX TaCTHH - 2415
JlsaMeTp 2IMa3HbIX H.JIH TBEPAOCTLTABHBIX 14,5 13,5
MJIaCTHH, MM
YHc10 TBEPAOCNIaBHBX Pe3loB 27-15 -
YHc.10 MPOMBIBOYHLIX OTBEPCTHH 6 6
Bricota 6ypro;ioBku, MM 150 150
MydToBas NPHCOEAMHHTENbHAA pe3bba no 3-161-3-110 3-161-3-110
TOCT 5286-75
YacToTa BpallleHHs OypHIbHOR roNoBkH, 70-120 70-120
06/MHuH
Pacxon npoMbiBoYHON KHAKOCTH, A/C 10-22 10-22

Kposme Toro, BeinyckaloTcs cepuifHo OypU/IbHbIe TOJIOBKH ajiMas-
Hete (PCA) u 71Bepaocniasunie (PCT) auaMmerpamu or 138 1o
212 MM, npegHasHayeHHble A7 oTOOpa KepHa B KOMILJIEKTE C KepHO-
O0TOOpHBIMH yCTPOHCTBAMH Pa3JMYHOIO THNAa B MSATKUX W CpeaHe
TBEPAOCTH Mopojax NnpH OypeHuH HEPTAHBIX U ra3oBhIX CKBaXMHaX
Pa3JIMYHOr0 Ha3HAYEeHM .

OcHoBHBIE TeXHHMYecKHe [oKazaTeNM OypUIbHBIX TOJIOBOK YKa-
3aHHBLIX TUIIOB NMPHUBeleHbl B Tabn. 7.5.

7.2.3. AIMA3HDBIE BYPHJIbHBIE IOJJOBKH

OreyecTBEHHOH NPOMBILIIEHHOCTBIO CO371aHbI OypHJIbHbIE roJIOB-
KM ¢ TBeD/OCTUIABHOW W3HOCOCTOMKOH MaTpuilel, ocHalleHHble NpH-
POJHBIMH U CHHTETUYEeCKHMH aJIMa3aMH, aJIMa3HO-TBEeDPAOCNIaBHBIMH
MIACTHHAMM M pPe3LUaMHM, [OJHKPUCTANIHYECKHMHM CHHTETHYeCKUMHU
TePMOCTONKMMH aJIMa3aM, a Takke ¢ KOMOMHUPOBAHHBIM BOODYXe-
HHeM pabGouMx moBepxuocTeit (puc. 7.10).

[IpuMereHne anMasHbIX GYpUJIBHBIX roJoBok, paGoTaloWux B pe-
XKHUMe pe3aHus, obecredynBaeT yBenMyeHHe MeXaHHYECKOM CKOPOCTH
NPOXOAKHU M NpPOLIEHTA BHIHOCA KEPHa IO CPaBHEHWIO ¢ IapolUeYHbI-
MU OGypunbHBIMHM rosoBkaMu. [Ipu GypeHuu c orbopoM kepHa kaxaas
anma3Hast OypuiabHas rojoBka 3amenser oT 8 g0 20 wapolIeyHbIX.
Haunbosbwas addexTHBHOCTD NPUMEHEHMS aMa3HblX OypUJIbHBIX

5 — 3652 129



7.10. Anmasunie GypuibHble 1010BKH KOHCTPYKUHH OAO HIIO <«BypoBas TexHnkas
Pa3HbIX TUMORB:
a - KCC, 6 - KH, KTCH, KT: ¢ - KAIl, z - KP, KPC

'OJIOBOK JOCTUra€TCA B HHTEPBaJlaX CIVIOLIHOI'O 0T6opa KE€pHa, COU3-
MepUMBIX 10 AJHMHe ¢ CyMMapHOW TNpOXoAKo# Ha OypH/IbHYIO TO-
JIOBKY.

OcHOBHBIE MapaMeTpsl U HOMEHKJaTypa alMa3HbIX OYpUJIbHBIX
rOJIOBOK Pa3/IMYHBIX KOHCTPYKLHIt npuBeaeHs! B Taba. 7.6 u 7.7.

Tabauua 76
PaaMepnl H NPHCOEIHHHTEIbHBIE Pe3b6hl ATMa3HbIX GYPHIbHBIX OJOBOK

Huamerp 6y- TpHcoennnuTebHan peabha
PHIBHBIX rOM0-

BOK l;{;({epﬂa, TOCT 20692-75 (IOCT 28487-90) API
120,6/40 MK90x6x1 16 — mydpra (OCT 39-226-91) -
133,3/67 MK116x6x1-16 ~ my¢pra (P 39-2-863-83) -
138,1/58 3-110 — mydTa -
138,1/67 3-110 - mydTa -
159,4/67 3-133 — MmypTa NC-50 — mydTa
163.5/67 3-133 ~ my¢Ta NC-50 - Mydra
188,9/40 3-147 — my: 5 1/2FH - nunnens
188,9/80 3-150 - mygTa -
214,3/80 3-150 — mydTa -
188,9/100 3-161 — MmydTa -
214,3/100 3-161 - mydTa -
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Tabanua 77

HoMeHKIATypa H K1accHOHKALHSA aIMa3HKX OYPIIBHLIX FOOBOK N0 Ha3HAYEHHIO

TsepaocTs H abpa3nBHOCTH

Tun 6ypunshoft Koz no NOpoan
ANMaIHBIE PE3LLLI ro?l’gBKH IADC | Markue |Cpeanne| Taepaue
MA|CAMA|CAIMA|CA|BA
ANMasHO- KAI133,3/6TMC M6R5| + | + | + | +
teepaociapupe | KATI138,1/52MC M2RS| + | + | + | +
mwractunsl (ATIT) | KATI138,1/67TMC MRS + |+ |+ |+
KATII159,4/67MC M3R5| + |+ |+ | +
KATI188,9/80MC MSRS| + | + | + | +
KATII188,9/100MC MSRS| + | + | + | +
KAII214,3/80MC M6RS| + | + | + | +
;‘} - KATI214,3/100MC MSRS| + | + | + | +
. KAIl214,3/60MC M6RS| + | + | + | +
CunMTETHYECKHE KCC138,1/67CT T3R8 + |+ ]+
amMasbl ~ Tpex- | KCC159,4/67CT2 T6R5 + |+ | +
rpannnte npiamn | KCC163,5/67CT T6R8 + |+ |+
(TICTA) KCC214,3/80CT! T6R8 + |+ |+
CHHTETHYECKHE KTCH138,1/52C3 T3X0 + |+ |+
anmassl CBC-I1 8| KPC159,4/64CT1 T2X9 + |+ |+
puie unauHapos | KTCH188,9/80C3 T2X0 + 1+ |+
WIH MX 4aCTH KCC188,9/80CT1t T4R8 + |+
KTCHN188,9/100CT1 T6RO + | + | +
KCC188,9/100CT1 T5R7 + ]+ |+ |+
KTCH214,3/80C3 T2X0 + |+ |+
KTCH1214,3/100CT1 T2R0O + |+ | +
KPC214,3/100CT1 T4R9 + |+ |+
KCC295,3/100MC1 T6R8 + L+ |+ ]+
[Mpuponnne ai1- | KT138,1/52C3 D3X9 + 1+ |+
Ma3nl KP163,5/67CT2 D6X9 |4 + | 4
KP188,9/80CT2 D5X9 + | 4+ |+ o+
K1188,9/80C3 D2X0 + |+ + |+
KP214,3/80CT2 D5X9 v |+ |+
KW214,3/80C3 D2X0 + |+ |+ ]+

[Ipumeuanue. MA, CA, BA — matoabpasnsunie, cpeaneabpasnBunie, BRCOKO-
a6pa3HBHbIE TOpOALI

7.3. KEPHOPBATEJHN KEPHOOTBOPHBIX
UHCTPYMEHTOB

Hnsa oTpbiBa M yiepXaHus KepHa Pa3/MYHBIX 0 COCTAaBY M CBOW-
CTBaM TOPHHIX MOpPOA pa3paboTaHbl M HCHONB3YIOTCA HECKOJIbKO
OCHOBHBIX BH/IOB KOMIIOHOBOK KepHOpBaTejieid, INpHBeJeHHLIX Ha

puc. 7.11.

Se
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PHc. 7.11. OcHoBHbIe BHAB KOMITOHOBOK KepHopBaTeneH:
a - KUP-7, 6 - KLIP-9, 8 - P26

Kommnounosku BuzoB KI[P-7 u KI[P-9 Bkjalo4aloT 1laHTOBBIA M
pbluaXKKoBbIft pBatesu. s Gosee apdexTHBHOTO OTPbIBA KepHA NpH
6ypeHny B TBepIbIX MOHOJMTHBIX MOPOAAX PbIYAXKKOBBIM DBaTElb
Buga KIIP-7 BbinosnHeH ¢ 3KkcUeHTpUYHOM 00OOMMON M pblYaKKaMHu
NepeMeHHO# BbIcOTHI (cM. puc. 7.11, a). B 3aBucuMMOCTH OT ycnoBuit

132



Gypens M (DHIUKO-MeXaHUYECKUX XapaKTeDUCTHK pa3bypuBaembix
nopod B KOMMoHoBKaxX kepHopsateneit sunos KLIP-7 n KIIP-9 mo-
xeT OBbITb YCTaHOBJIEHO Kak Mo OXHOMY L@HTOBOMY MJIM PbIYaxKKOBO-
My PBATeJNIO, TaK M MX KOMOHHALMH.

KepHopsartens Buna P26 BbimonHen ¢ Bpamtaiouteiicss OblcTpo-
cheMHOH 060MMOM ¢ pblYaXkkaMy, NepeKpbIBAIOLIMMH KepHOMpPHeM-
HylO0 MOJIOCTb IOCJe OTpbiBa KepHAa. Takas KOHCTPYKLHMs I103BOJIsieT
COXpaHSITb KepH NP MNOgbeMe, MOAyyaeMblii mpu OypeHun BecbMa
TPeLHHOBAThIX, MEPEMEKAIOIMXCH PBIXJIBIX, Pa3MbIBAE€MbIX ITPOMbI-
BOYHOM JKHAKOCTBIO M pa3pyllaeMblX BHOpalMsMu KepHoOTOOpHOTO
MHCTPYMEHTa NOPOJL.



BYPWJIbHbIE TPYBbI

8.1. TPYBbl BYPUJIbHBIE BEJYHIUE

Tpy6s1 6ypuibhbie sBegyuwe (BBT) usroroBnsiorcs ABYX THIOB
(tun K — xBagpaTHoro ceuedus u tun Il — urecturpanHoro ceve-
HUA) B cooTBeTCTBHH ¢ HopmaMu Spec 7 API u o TY 14-3-126-73,
TY 14-3-755-78 u TY 26-12-802-90.

BBT mocraBasiorcsa TepmoobpaboTaHHbBIMK 10 Beeit mimHe. [Jeit-
CTBYIOIIasi CMCTeMa KadyeCTBa Ha 3aBO/IaX-U3TOTOBHMTENISIX HOJHOCTBIO
coorBeTcTBYeT craniapry ISO 9001, yro nmoarBepxAaeTcss cepTudu-
KaTOM CoOTBeTCcTBUA. O6winil BUMA Beaywed Tpybbl n3obpaxeH Ha
puc. 8.1

TexHUYeCKHe XapaKTePUCTMKH BeAymMX Tpy6 M MX pe3bboBbiX
coefMHeHM npuBedednl B Tabm. 8.1, 8.2.

Tabauna 81

TexnuyecKkue XapaKTePHCTHKH BeJYI(MX Tpy6 kBagpaTHOro
H HIECTHTDAHHOTO CedeHHit c6opHolt KOHCTpyKuMH (CM. pHc. 8.1)

CropoHa Juametp Tpy6ni, MM
Tun prﬁu KBaapara a, D 4 HJIHZ?M’E)’GH

MM 3
BET-63K 63 82,6 32 12 190
BET-76K 76 98,4 44 12 190
BBT-89K 89 112,7 57 12 190
BET-108K 108 139,7 71 16 460
BBT-108K 108 139.7 71 16 460
BBET-133K 133 1714 80 16 460
BET-152K 152 196,8 80 16 460
BBET-89111 89 100,0 44 12 190
BET-10811 108 1214 57 12 190
BBT-133111 133 1500 80 16 460
BET-152111 152 173,0 80 16 460
BBET-152K 152 173,0 80 16 460
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Mponoaxeuue tabn 81

Peanba

JunameTp coeRHHEHUS, MM (TOCT P 50864-96) Mac

ac-
Tun 1pybut HIDKHETO ca, Kr

BEPXHero HHIIETEHOTO BEpXHAS HHIInEb,
Mmycdrosoro dy d, mydrTa, 1eBad | npasas

BBT-63K 197 86 3-152 3-73 378
BBT-76K 197 108 3-152 3-86 477
BBT-89K 197 121 3-152 3-102 569
BBT-108K 197 152 3-152 3-122 1086
BET-108K 197 155 3-152 3-133 1090
BBT-133K 197 178 3-152 3-147 1649
BBT-152K 197 203 3-152 3-171 2326
BB T-89111 197 108 3-152 3-86 570
BBT-108I11 197 121 3-152 3-102 1030
BBT-133111 197 155 3-152 3-133 1365
BBT-152111 197 178 3-152 3-147 1869
BBET-152K 197 178 3-152 3-147 1986

Tabauua 82

PekoMmeHayeMule KPYTRIHE MOMEHTH CBHHYHBaHHA Pe3bGOBLIX COEAHHEHMHN TPYE

Ipenen rekyue- ~
Tun Tpy6u Hapyxnbiii aua-{ Buyrpennnit CTH cTamit oy, Kpyramuit Mo
METP, MM AHaMeTp, MM MTla MeHT M,,, kHM
BBT-63K 86 32 760 4,74-6,77
BBT-76K 108 44 760 7.30-10,40
BBT-63K 121 57 690 10,40—-14,80
BBT-76K 152 A\ 690 18,40-26,20
BBT-63K 155 71 690 25,90~-37,00
BBET-76K 178 80 690 34,70-49,60
BBET-63K 203 80 690 62,60-89,60
Ta6auua 83
Mexaunyeckue cBolicrsa cTamn Mapku 43XTMA
duaMetp, MM
[Tokasare:1s
no 175 6onee 175
BpemMennoe conpotusaenye c,, MIla 966 931
Npenesa texyvectit oy, MITa 759 690
OTHocuTe 1bHOE YITHHERHE 85, % 13 13
Yrapuas Bsakocts KCV, k/Ix/M’ 600 600
&aepnocn no Bpuxenmo, HB 285-341 285-341
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a Prc. 8.1. Tpy6m GypHuabunle BeXyliHe:
a — obunit BuA, 6 - ceyenue Tpybw tHna K; @ — ceye-
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Benymve paGoure Tpy6nl HITOTOBAAIOTCS M3 CTaJM MapKH
45XTMA no TY 26-12-802-90 (taba. 8.3).

8.2. TPYbbl BYPUIbHBIE CTAJIbBHBIE

CranbHbie OypuibHbie TpYObl pPOCCHIACKOH NPOMBINIIEHHOCTHIO
M3TOTOBJISIIOTCS CAEAYIOLINX KOHCTPYKLIMM:

C BbICa’kKeHHBIMH BHYTDb M HapyXy koHiamMu (Tumsi B u H no
[OCT 631-75) 1 HaBHHYeHHBIMH 3aMKaMH MO TPYGHOM KOHMYECKOi
pe3bbe TpeyrosnbHoro npoduas (puc. 8.2, a);

C BBICAXKEHHBIMA BHYTPb KOHLAMM M KOHHYECKHUMH CTabHIM3U-
pytourmmu nosickamu (tunsel BK u HK no TOCT 631-75) u HaBuH-
YeHHbIMHM 3aMKaMM Mo TpyOHoM KoHuueckoit pe3sbbe Tpamerenaab-
Horo npoguas (puc. 8.2, 6),

¢ xOMOMHMPOBaHHOM BBICAZKOM KOHLOB (BHYTDh M Hapyxy),
BHYTpeHHei M HapyxHoi Bhicaaxoit (tunst IIK, IIB u ITH cootser-
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ctBetHo mo TY 14-3-1571-88) (puc. 8.2, 6, 2, d) u nNpuUBapeHHBIMU
no Beicajike 3aMKaMu Tuna 31T;

avametpoM 127 u 140 MM ¢ KoMOMHMpOBaHHOM, BHYTpeHHel M
Hapyxhoi Bbicaakamu (mo F'OCT P 50278-92) u npuBapeHHbIMH
samxamu (o FTOCT 27834-95);

InametpoM 127 MM ¢ koMOMHMpOBaHHOH BbICaakoi (N0
TY 14-161-138-94) u anamerpom 73 u 89 MM, ¢ HapyXHoi# (mo
TY 14-161-154-95) Bbicaakoit u npuBapeHHbIMU 3aMkxamu 311-162,
3I1-165, 3T1-168 u 311-95, 311-115, a Takxe Tvna 3I1-159 nepemen-
Horo BHyTpeHHero cedeHus (no TY 14-161-136-93),

AnameTpoM 127 MM MepHbie ans siextpobypenus (o TY 14-3-
715-78) ¢ HapyXHOH BbICAaKOH M TpeyYronbHOM pe3bboit 151 3aMKOB,
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avaMeTpoM 127 MM ¢ KOMOMHMPOBAaHHOH BBICAAKOH M KOHLIaMU
noA npuBapKy 3aMkoB (1o Tpe6osanusam API Spec 5D);

avametpoM 1143 mm tna BK-114 ¢ xoMOGuHMpOBaHHOM Bbican-
KOH KOHLOB (BHYTDb M HapyXy), BHyTpeHHeil 1 HapyXHOW Bbicagkol
(mo TY 14-161-141-94) u npueBapeHHbiMu 3amMkaMH Tuna 3[1-146
YMeHbUIEHHOTO ANaMeTpa;

AvaMeTpoM 73 MM c BHyTpehHeit Bnicagxod (mo TY 14-3-1850-
92) u pesbboit i 3aMKOB;

auaMeTpoM 73 u 89 MM ¢ xombuHHpoBaHHO# (1o TY 14-3-1849-
92), HapyxHOH W pHyTpeHHe# Bbicaaxamu (mo TY 14-161-137-94)
M Hapy»>XHOH BbICA/JIKOM KOHIIOB M NpUBapeHHbIMM 3aMKaMu (rio TY
14-161-154-95);

avameTpoM 73 MM ¢ KOMOMHMPOBaHHOH, HapyXHOH M BHYTpPeH-
Heil BbICalKaMu JJIs KalMTaJbHOTO PeMoHTa ckBaxud (rmo TV
14-0147016-42-93).

HomeHknatypa koHCTPYKIMH GYpusIbHBIX TPYD, BHIYCKaeMbIX ce-
pHitHO Tpy6HbIMY 3aBomaMu Poccun npuseneHa B Tabn. 8.4.

Tpy6o: Gypunsusie ¢ nasunnennsimu 3amxamu (FOCT 631-75)
uarotosisiorca M3 crayeit rpynn npodnoct [, K, E, J1 u M,
3aMKu — u3 ctanu mapku 40XH, Mexanndeckue cBolicTBa KOTOpBIX
npuBenets B Tabn. 8.5.

Tpy6o: 6ypunvnbie ¢ BLICANCEHNBIMU BHYMPL KOHKAMU muna B
(TOCT 631-75) xapakTepusylOTCA HH3KOH YCTaJIOCTHOM MpOYHO-
CTbIO Ha 3HaKoNepeMeHHbIH HM3THO — MO nocieaHel Hutke TPYOHOM
KOHMYeCKoi pe3bbbl TpeyroibHoro Npoduis coeuHeHus Tpyba —
3aMOK, [pUYeM 3TOT HOKa3aTe/lb CHIXKAeTCS 110 Mepe BO3PacTaHMA
NPOYHOCTH MaTepHana TPYD, a Takke HHM3KOI CTaTHYeCKO# NPOYHO-
CTH Ha pa3pbliB 1o Tpy6HOH pe3nbe.

OcHoBHble XapakTepucTUkd Tpy6 Turma B npusegenst B
Tabn. 8.6.

Tpybv: Gypunsuvie ¢ BHICANCEHHBIMU BHYMPL KOHUAMU U KOHU-
weckuMu cmabuauzupyrowumu noacxamu muna BK (TOCT 631-
735) XapakTepu3yloTCs MOBbIUIEHHOM 1O CpaBHeHHIO ¢ Tpybamu Tuma
B yctanocTHo# Npo4YHOCTHIO coeauHeHUs] TpyOa — 3aMOK 3a CYeT KO-
HHYeckoro CcTabWIM3HMpYIOWEro MOsACKa, BOCMPHHUMAIOUIETO YacThb
Harpysku, npuxojsiledcs Ha pe3bfoBoe coerMHeHHe HpHU 3HAKOMe-
peMeHHOM M3rube, 1 YNOPHOIo BbICTYNA MO TOPUY TPYObl M PacTOYKH
BHYTPH 3aMKOBBIX feTaleif, a TakXe TMOBBbILIEHHONH CTATHYeCKOM
NPOYHOCTBIO Ha paspblB 3a CYeT TPUMeHEHHS TpanelenaanbHoH
pe3bbbl coeiHeRMs Tpyba — 3aMoK.

OcHoBHble xapakTepucTuku Tpy6 Tvnma BK npusesennr B
tabn. 8.7.

TpyGvt Gypunivrbie C BLICANCEHHBIMU KOHUAMU U NPUBADEHHDI-
Mmu x num 3amxamu (TY 14-3-1571-88, TY 14-161-136, 137, 138,
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Tabnuua 84

HoMeHKAaTYpa KOHCTPYKUHH CTATbHBLIX SYpWibHbIX TPY6

yc.',mB'_ Ton- [pynna it V6
HopMaTHBHBIH g;;({}::ﬁ IHHA | MPOYHO- Tun 3amMKa "H;Tp ’
HOKYMEHT XHaMeTp, C'ni:;;(u, cn;;;g.ﬂu THn BHCAAKH
MM
TY 14-3-1571-88 [TH60 711 |4, E J, M| 311-86-44 5,9-6,3;
Tpyb6m Gypuabunte| ITH73 9,19 . E 3I1-105-54 8,0-8,6;
¢ npuBapeHubimu | [TH73 9,19 J, M 3I1-105-50 119-12,5
3aMKAMH IMTH89 9,35 I, E 3I1-121-68 | Bnicaaka koM-
[TH89 9,35 J 301-127-65 {6bunMpoBanHas,
ITH89 9,35 M 3M-127-62 HapyXHas M
s TH89 9,35 P 3I1-127-59 BHYTPEHHAA
11B102 8,338 I E 3I1-133-71
MK1143 1| 8,56 I E 3I1-159-82
MK1143 | 856 JIM 3I1-159-76
MK1143 | 1092 I, E 3M-159-76
MK114,3 | 10,92 J 311-159-69
NK114,3 | 1092 M 311-159-63
K127 9,19 I E 3I1-162-95-2
MK127 9.19 J 3I1-162-89-2
) K127 9,19 M 3I1-165-82
- NnK127 12,7 ILE 311-162-89-2
) MK127 12,7 J 3I1-165-76
K127 12,7 M 3I1-165-76
TY 14-161-141-94 { BK-1143 86 |1, E N1, M| 3I1-146-70/76 8,0-8,6;
Tpybst 6ypHibHBIE 9,0-9,45;
C  NpHBAPCHHBIMK 11,9-12,5
JaAMKaMH BK-1143] 10,9 I E 3I1-146-70/70 | Bricaaka . om-
6HHHpPOBAaHHAA,
HapyXKHas u
BK-1143]| 109 J 311-146-63/70 | BHyTtpennsa
TY 14-3-1849 -92 73 9.0 0, E 3I1-92 5,9-6.3;
Tpybnt 6ypuasubie 8,0-8.6;
nHaMeTpoM 73 MM 9,0-9,45;
C  NPUBADEMHBIMM 11,9-12,5
3amkamy tHna GK- Bricaaka kom-
73 61HHpOBaHHAA
TY 14-161-136-93 127 6,5 E,J, M |3M1-153-94/101 8,0-8.6;
Tpy6ut 6ypuininie 9.0-9,45
AuaMetpom 127 MM
C  MpHBAPCHHBIMH
JaMKaMH NepeMeH-
LOro  BHYTPEHHEro
ceyenus
TV 14-161-137-94 | BK-73 7 pi 3I1-86-45 8,0-84;
Tpybn 6ypunsubie | BK-73 9 A, E JI, M| 3M-105M-45 9,0-9,45;
¢ npusapcHHbiMu | BK-73 9,19 I, E 311-105M-54 11,9-12,5
3aMKaMK BK-73 9.19 JIE,J1 | 311-105M-51 | Beicagka kom-
BK-73 9,19 M 3I1-105M-50 |[6unupoBaHHas,
BH-76 S5 0 E 3M-105M-45 | HapyxHas H
BHYTPEHHSS
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MNMponotxenue Tabn 84

YcoB-
’ Tox- I'pynna
HopmaTtusrbiit g;ﬁ"’:& IUHHA | TIPOYHO- Twn 3amka A‘“““; PY6,
JOKYMEHT niameTp. crt\a:;:n, cTH crg:m Tun ncamin
MM ’ Py
Tpy6u 6ypuisunie | BH-89 8,0 I E 3I1-108M-45
¢ npuBapennmimu | BH-89 6,5 E 3M1-121M-73
3aMKaMH BH-89 8,0 o E N 3M-121M-68
TY 14-161-138-94 127 9,2 A, E 301-162-92 8,0-8.6,
Tpy6st 6ypuabHsie 127 9,2 J 3I1-165-86 9,0-9,45,
nnaMetTpom 127 MM 127 9,2 M 311-168 83 11,9-125
tuna BK-127 ¢ 127 12,7 I, E 3I1-168-83 | Bricagka xom-
TIPHBapEHH bIMH: 127 12,7 Ji 301-168-76 |bunnposanHas
3avKaMH
TY 14-3-1850-92 73 70 A, K EJ - 59-66,
Tpybnt 6ypH.IbHBIE 8,0-8,6.
¢ BbICAXKEHHbIMH 11,5-12,4
BHYTPb KOHUAMH 73 90 |4, K E JT - Bhicagka BHYT-
peHHAA
TY 14-161-154-94 73 5,5 O, E 311-95-59 59-6,5,
Tpybn Oypit1bHble 73 5.5 J 301-95-59 8,0-84,
auameTpom 73 M 73 7,0 I E 3I1-95-55 9,0-9,45,
89 MM ¢ npuea- 89 6.5 I, E 3I1-115-73 11,6-12,65
PeHHBIMH 3aMKAMH Bruicaaka na-
pyxHas
TY 14-01470176- 73 5,5 A E TT 95-57 5,9-6,3
42-93 73 55 | ELM TT 98-57 |Bricaaka koM-
Tpybbl a1s kanu- GUMHpPOBaHHAsA,
TANBHOTO pPEMOHTA HapyXHasd M
CKBDKHH BHYTPEHHSAS
TOCT P 50278-92 89 94, 114\, E 71, M| 3amkuno | Buacaaka kom-
Tpybm Oypuiabnme 102 84 |4, E, JI, M| TOCT 27834~ |6unupoBaHHas,
C  npHBapeHHBIMH 114 86,1094, E, 1, M 95 HAPY)KHAA H
3aMKaMH 127 92,1270, E. I M BHYTPEHHASA
140 92,1054, E. )1, M
}
Tabanua 85
MexaHnueckue cBoficTBa cTaid 6YpHIbHBIX TPY6 H 3amkoB no N'OCT 631-75
I [ pynna npoyHocTH ctanu Tpyd 3aMoK u3
okasarenb CTaTH Map-
A K E J M ku 40XH
BpemeHnHoe  conpotheienme | 637 | 687 735 784 882 882
s MIla, He MeHee
Ilpene1 rekydectu o, MIla 373 | 490 539 637 735 735
OTHoCHTeTbHOE Y THHEHHe,
HC MeHee
8s, % 16 12 12 12 12 10
810, % 12 10 10 10 10 -
Ynapuas Baskocte  KCV,| 39,2 | 392 | 39,2 39,2 39.2 68,6
k/[x/M°, He Menee
Teeppocts no Bpunenmo, HB | - - - - - 285-341
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Tab61uua 86

TexHHYECKHe XapaKTePHCTHKH TPY6 tuna B (cM. puc. 8.2, a)
[Tokaszatenn B-127 B-140
HapyxHblit 11ametp Tpybni D,g. MM 1 % 127,0 139,7
ToauHa cTeHKH S, MM 12,5 % 7, 8,9, 10 8,9, 10, 11
BuYTpeHHHI AHAMETD BbICAAKH TPYEBI Dyg, MM 95, 91, 87; 83 | 105, 101, 100,
+1,5 MM 91
Jlauna TPYORI MM 11 500 11 500
Jonycxkaerca B naptin 1pyb, %
A1Hoft 8000 MM 25 25
LHol 6000 MM 8 8
Tun 3amka no OCT 5286-75 3Y-155 3UI-178
3amkosas peasda 3-133 3-147
HapysxHniit anamerp 3amka D, MM 155 178
Dauna uunneas Ly, MM (+30 Mm/~10 Mm) 320 350
JauMa pe3sdut Hunneas I, Mm 114 127
Jauna myptal Ly, MM (+30 mm/—10 MmM) 320 350
Macca 1 M rnaakoit Tpy6s, Kr 20,7, 23,5, 26,2,|126,0, 29,0, 32,0,
28,9 35,0
VBeanyenne Maccm oauoit Tpybsl BcnencTBue BhI- |5,8, 64, 7.0, 7.6(7,0, 7,6, 8,2, 9,6
canxu oboHX KOMIOB, KI'
Macca koMILIeKTa 3aMKa, Kr 39,0 61,0

141-95) usrotoBasitoT Tpex THnos IIK — ¢ xOMOMHUPOBAHHOMH Bbl-
cagKkofl KOHLIOB (BHYTDb M HapyXy), [IB — c BHyTpeHHeil Bblcaakoif;

ITH - ¢ Hapy»xHO#t BbicaaKoi

Tpybbl XapakTepU3YIOTCSl BbICOKOH YCTaJOCTHOH MPOYHOCTHIO Ha
M3rub CBApHOro COEAMHEHMS M3-3a OTCYTCTBHS KOHUEHTPATOPOB Ha-
Npsi>keHUs BCJIeAICTBUe MOJIHOTO ylasleHUs BHYTpeHHero U Hapy»Horo

rpara.
Tabauua 87
Texunueckue xapakTepuctiku Tpy6 Tana BK (cm. pue. 8.2, 6)
[Tokasatenn B-127 B-140
HapyxHueiit anamerp Tpybsr Dy, MM +1 % 127.0 139,7
Tonmuua crenku S, MM — 12,5 % 9, 10 9, 10, 11
ang'rpe}mm"i AuaMeTp BbIcaik# TPyOml D,y, MM 92, 90 102, 100, 100
1,5 MM
Jlauna Tpy6nl, MM 11 500 11 500
Ilonyckaercs B napTuu Tpy6, %:
annuoit 8000 MM 25 25
anuHoit 6000 MM 8 8
Tun 3amka no TOCT 5286-75 3Y-162 31IK-178
3amkoBaa pe3bba 3-133 3-147
Hapyxubiit amamerp 3amka D, mm 162 178
JUmna munnens L, mm (+30 MM/~ 10 mm) 325 350
IUnna peavbsr nunnens /, Mm 114 127
Jlanna mydrer L, MM (+30 Mmm/—10 Mm) 325 350
Macca 1 M raaaxoit Tpy6nl, kr 26,2, 289 29,0, 32,0, 35,0
YBeanuenue Macchl oaHoil Tpy6hl BCJAEICTBHE Bbi- 70,76 11,0, 10,2, 9,2
canki o60MX KOHUOB, KT
Macca koMI1ekTa 3aMKa, Kr 45,3 61,0
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Tabauua 88
Mexannyeckue cofictea cramu 6ypuasHLix TpY6 u aamroB no NOCT 631-75

[pynna npoyHocTH ctanu Tpy6 3aMok M3
[Nokasarenn CTaMH MapKH
A E J1 M 40XM®DA
Bpemennoe conpotuBaenste 6, | 655 689 724 792 981
H/mMm%, He MeHee
IIpeae1 TexysecTd oy, H/mMM’.
He MeHee 379 517 655 724 832
He bo.ee - 724 862 990 -
OTHOCHTEIbHOE YIUIMHEHHe Js, 16 14 14 12 13
%, He MEHee
OTHOCHTe/IbHOE CYXeHue nocre| S50 50 50 45 35
pa3pbiBa v, %, He McHee
YnapHas BSA3KOCTDb KCV,| 690 690 690 690 588
k]l /Mm%, He Menee
TrepaocTs no Bpunenmo, HB - - - - 300-335

WameHeHMe koaddbuuMeHTa YTOJIIEHUS BbICAAKU st TPy6 pas-
JIMYHBIX TPy NPOYHOCTH obecreynBaeT paBHYIO MPOYHOCTb TPYD Mo
TeJly ¥ CBAapHOMY COeIMHEHHMIO.

Kom6uHMpoBaHHas Bbicafika KOHLOB TpyO ofecrneynBaeT MiaBHbIH
nepexos OT YTOMIIeHHOH YacTH TPyObl (BbICAJAKHM) K IMTajJKOM 4acTH, a
Takke CHMIKaeT TMApaBJIH4YeCcKUe IMOTEPH HaBJEeHHA B UMPKYIALHMOH-
HOM cHcTeMe. Bbinmyckaiotess TpyObl ¢ HapyKHOM M BHYTpeHHeH Bbl-
CaJKoIi1.

Y cTaHoBJIEHHas NPOYHOCTb G; OYPUIIBHBIX TPYO BCeX IPYI Mpoy-
HOCTH He MeHee 16 Kr/MM

Mexanudeckue cBoitctBa cTtaiu Tpy6 npuBedgeHbl B Tabs 8.8 m
89, ocHoBHbIe xapakTepucTuku Tpy6 mo TY 14-3-1571-88 — B Tabn.
8.10, a mexaHHYecKkHe cBoficTBa ctaneil Tpyd no API Spec 5D u 3am-
ko no 'OCT 27834-95 - B Tabn. 8 11.

Tabnuuna 89

Mexanuueckue cBoficTBa cTamH GypwIbHBIX TPY6 C NMPHBApPEHHMbLIMHM 3aMKaMH
no TOCT P 50278-92

Ipynna npoyHocTs cTaTH TPYH
A K E JI M

Bpemennoe  comporueieHile G, | 655 689 689 724 792
H/mmM?, He Menee
Ipeaen Texyuectn oy, H/Mm?

[Tokazareas

He MeHee 379 470 517 655 672
He 6o.ee - - 724 862 930
OTHoCHTenbHOE YIUiMHeHue 85, %, 16 14 14 14 12
He MeHee
OTHOCHTENTBHOE  CYXEHHE  TociTe 50 50 50 50 50

pa3pniBa v, %, He MeHee
Yrapuas Bsskocts KCV, w/lx/m%| 690 690 690 690 690
He MeHee
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Ta6bauua 8.11

MexaHndecklie cBoHcTBa cTanu 6ypHILHMX TPY6 u 3amxoB no API Spec 5D

Mapxka Tpy6 3aBoackan
(o AP Spec 5D) Bamox i3
Ilokasartens CTAaNH MapkH
32I2M | 32I2M | 322 | 40XM®@A
(E75) | (X95) | (G105)
BpeMeHHOe  COMpOTHBAEHHE Oy, | 689 724 793 981
kH /Mm%, He menee
[Ipenen texysectn oy, kH /Mm%
He MeHee 517 655 793 832
He Goee 724 862 931 -
OTHoCcHTEIBHOE YyATHHeHHe 85, %, He
MEHee:
raaaxoii TpyOnt 17,5 16,5 15,5 13
BRICAKEHHOIT 4acTH 14,5 13,5 12,5 -
OTHoCHTeIbHOE CYKEHHE TIocae pa3- - - - 50
pbiBa y, %, He MeHee:
Ynapuas saskocts KCV, klx/M% He 43 43 43 589
M€Hee

Tabnauua 8.12

OcHoBHbIe NapaMeTpPhl CTANBHBLIX GYPIIBHLIX TPY6 c yBeaHueHHoM

TomuusHol crenkn (cm. pue. 8.3)

Pt

i

Jlnametp ) .
Hapyxumit Juametp JHameTp Tpy6t 5 BuyTtpen Peanba no cran
AMaMeTp | oD Tpybnl no oIIEN- Huit gua- aapty API (no
Tpy6u1, D, U | puicagke | YroTH metp Tpy- | TOCT P 50864-
MM Holt YyacTH
MM D,, MM onl d, MM 90)
D4, MM
89 120,6 92,1 101,6 52,4 NC38 (3-102)
102 133,4 1048 114,3 63,5 NC40 (3-108)
114 158.8 1175 1270 65,1 NC46 (3-122)
127 165,1 130,2 139,7 76,2 NC50 (3-133)
140 1778 1476 1524 85,7 5 '/, FH (3-147)
168 209,6 171,5 1778 101,6 6 °/8 (3-171)
217+1" 1+ Y” 23"+ 25," 117+ 34" 21" +1”
n° 12

13-148217

17
|

30-31'26

TH-

X

i

Puc. 8.3, Cramnan 6ypiibHasi Tpy6a ¢ YTOMIEHHBMH CTEHKaMH
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Kpome Toro, BbimyckawTcsi crajibHble TPYObl C YTONIIEHHbIMM
creHkamMy (puc. 8.3), NMpeanasHauyeHHble /151 YCTAaHOBKH MX MEXIy
YTSAXKeNeHHbIMH M OObIYHBIMKH 6YpUIbHBIMH Tpybamu. OcHoBHble
napaMeTpbl TPYO C YBENHYEHHOM TOJNIUMHON CTEHKH TNpUBEdEHbI B
Tabs. 8.12.

8.3. TPYBbI BYPH/IbHBIE AJIIOMUHUEBBIE

OTeyecTBeHHOH NPOMBILITEHHOCTBIO NETKOCIUIaBHble OypHJIbHBlE
tpy6sl (JIBT) U3roToBASIOTCH M3 AMIOMMHHEBBIX CIJ1aBOB THUIIOB
JU6T (uaubonee pacnpoctpaHentblit), AK4-1T1 (Tepmocroiikuii)
u  1933T1 : (BbicOKOMpOYHBIH  KOPPO3HOHHO-CTOHKKH). Dusnko-
MexXaHU4eckUe CBOHCTBA IepDEeYMCTICHHBIX CILIAaBOB IIPUBENEHbl B
Tabn. 8.13,

Tpy6br GypHuiabHble amoMHHHEBbIe COODHOM KOHCTPYKLHHM C KOH-
LeBbIMH YTOJIIEHUSIMH M3TOTOBJISAIOTCA NATH THIOB (puc 8.4):

Tb - auamerpom 129 u 147 MM ¢ BHYTPEHHMMH KOHLEBbIMM
YTOJNIEHUAMH,

TBH - auamerpom 131, 164 u 168 MM ¢ Hapy>KHBIMH KOHLIEBBIMH
YTOJNIIEeHUAMY;

TBYTl — auamerpom 129, 147 u 168 MM ¢ NMpPOTEKTOPHLIM YTOI-
LleHHeM B cepefuHe TpYyOsI;

TBY - auamerpom 146, 159 u 180 MM ¢ HapyXHbIMHA YTOJILIE-
HUSIMH KOHLIEBBIMHU U B CepelMHe TPYObl M cniMpasbHbIM OpebpeHHeM,

ABTéak — nuametpom 127, 146, 164 u 168 MM 6e33aMkoBOro TH-
na ¢ MyhToBbIM U HUNNETLHBIM COEAUHEHUAMH M3 JIETKOTO ClJlaBa.

Tpy6u anamerpom 73 n 90 MM M3roTassaoTcs 0e3 MPOTEKTOPHO-
ro yTojuleHUs M nocrasisiorcest 6e3 3aMkoB TpyObl auamerpom 129,
147 u 168 MM “MeWT KOHIeBoe YTOJIIEHHUE CO CTOPOHBI MYdThI 3aM-
K2 YBeJIMYEHHOM AJMMHBI B 30He paboThl KJIIMHbEB POTOpA.

Tabanua 813
MexamMyeckHe cBONCTBA NerKMX ciiaBoB Aas 6ypuabubix 1py6 mma JBT

[Toka3sarens Cmias JI16T | Cnaas 1953T1 {Cntap AK4-1T1

[Mpemen Texkyuectu, MIla, He MeHee 330 480 350
[Npeaea npounocty, MIIa, He menee 450 540 410
Teepaocts, HB 120 120-130 130
OrHocuTenbHOe YATHHEHHE, % 10-11 7-8 11-12
[TroTHOCTD, r/cMJ 3 28 2,8 28
Moayas ynpyrocty, MIla 10°

E 0,72 0,70 0,73

G 0,26 0,275 0,275
MakcuManbhas TeMnepaTypa OKpy- 160 120 240

xatotent cpeant, °C
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Tabauna 814

TeXHHUYECKHE XaPAKTePUCTHKH erKOCILIABHLIX TPY6

TokasaTe1s 73x9 90x9 129x11 147x@
it anam bt D), MM + 1,5 +20 +

Hapyxasiit mamerp 1py6ui Dy, 73195 | eorid | 12020 | 147729
Toaumnua cTenkn Sy, mm 10,1 MM 9 9 11 1
To/MUWMHA CTEHKH KOHUEBOTO - 2 +20 42,5 +2,
WEHHS S, MM yro 16t1,‘3 1671 1775 17-1,?
Toauuua npoTektopa S, MM (+0,15 - - 21,5 23,5
MMm,/—0,2 Mm)
JliMMa xOHuEeBOTro YTOIMIEHMA, MM
(+200 mM/—50 MM)-

A 200 200 1300 1300

L 200 200 250 250
Janna nporextopa f, MM £50 MM - - 300 300
JmHa nepexolHoit 3oMb 5 1 I, MM, - - 1800 1800
He MEHee
Tun szamxa no TY 39-0147016-46-| 3H-95 3H-108 3J1-152 371-172
93 uwmn 'OCT P 50864-96
3amkoBas pesbba 3-76 3-88 3-133 3-147
JnaMerp NPOXOAHOIO OTBEPCTHR, MM

w 32 38 95 110

Dy 45 58 110 122
JamHa samka L, MM 431 455 455 465
Macca 1 M Tpy6m (B cbope c 3am- 7,0 9,0 14,5 17,0
KOM), KT
J1ana tpy6 (e cbope ¢ 3aMkomM), MM | 9300 9300 12 400 12 400
(+150 Mm/-200 Mm)

[IpeenbHble Harpy3KH A 3TUX TpYO npuseneHsl B Taba. 8.15.

Ta6anua 815

IpegensHbie Harpyaku A8 Tpy6 tuna ABT

INokasare 1b 73x9 | 90x9 {129x11{131x13]147=x11{147x15] 164x9 {168x11
Pactarusalouan Ha-
rpy3ka, kH
AONMYCTHMas 480 605 | 1075 | 2090 | 1560 | 2076 | 1900 | 2350
npeaenbHas 595 | 755 | 1345 | 2450 | 2030 | 2436 | 2250 | 2750
MaxkcuMaabHoe 81 66 56,5 45 495 | 64,5 | 40,0 | 490
BHYTDCHHEe  [aB.ie-
Hue, MIla
MakcumaabHoe wa-| 755 | 57,5 | 455 | 350 | 365 | 585 | 26,0 | 36,5
pYXHoe aAaBrIeHHe
(cMuHaomee), MITa
Bpamaroumnit MO-
MeHT, KH M
OONMYCTHUMBIH 6,5 10,5 27,0 720 | 355 | 628 | 61,0 | 36,5
npeaeTsHbi 8,0 130 [ 340 | 850 | 455 | 738 | 72,0 | 45,5
Honyctumas ocesas
Harpyaka, kH, npu
HCI0.1b30BaHHH
KJIMHOBOTO 3aXBaTa.
[KP-560 - 445 980 - 1180 - -
ITKP-300 - 470 | 1160 - 1320 - -
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Tab6auna 816

TexHHUECKHE XAPAKTEPHCTHKH BHICOKOMPOUHKIX TPY6 Tvmna 1

[Tokazare 1b JIBT147x11 | JIDT147x13 | JIBT147x15
JanHa TpyOst L', MM 12 400 12 400 12 400
TolMHa CTEHKH, MM
ocHOBHOro Te1a G 11 13 15
YTOJILEHHMX 3AKOHIOBOK H 17 17 17
JInMHa YTOMIUEHHBX 3aKOHHOBOK, MM
€O cTopoHb MydThi [ 1300 1300 1300
€o CTopoHbl unmenas J 250 250 250
HoMuHaTbHBIE AHAMETDDI, MM
HapYXHBII MO Te.ly M JaKOHIOBKAM 147 147 147
A
BHYTpeHHHit o reny B 125 121 117
BHYTpPeHHHMI{ MO 3akoHHOBKaM F 113 113 113
PasMepnl 6ypHJIBHOTO 3aMKA, MM
AHaMeTp HaApYXHuit C 172, 178 172, 178 172, 178
ANaMeTpP BHyTpeHuuit D 105, 110 105, 110 105, 110
AniHa mydTh K 320 320 320
Aauna uuuneas M 320 320 320
Macca Tpybni ¢ 3aMkoM B BO3ayxe, KT 204,6 230,6 256,7
Tun 6ypH 1bHOTO daMka JJIK 3JIK 3JIK
THn 3aMKOBOIl pe3bObt 3-147 3-147 3-147
‘Bosmoxno usroronienne Tpyd anmHoil 9000 MM
Ta6auua 817
TexHuueckue XapaKTEPHCTHKH BbICOKONPOUHBLIX TPY6 THna 2
[Moxasatens JIBT131x13 | JIBT164x9 | JIBT168x11
JnuHa Tpy6e: L, Mm 9000 9000 9000
TonauHa cTeHKH, MM
ocHOBHOrO Tejaa G 13 9 11
YTOJIIIEHHBIX 3aKOHILOBOK H 21 20 20
Jlmia yToAWEHHBIX 3aKOHIIOBOK, MM
co ctopoubl Myt [ 1400 1400 1400
€O CTOpPOIIbl HUIHIe A J 1400 250 250
HoMumaspHpic aAHAMETPhI, MM.
HAapyXHKi{ 110 TeJdy H 3aKOHIOBKAM 131 164 168
BHYTpenHHii no Teny B 105 146 146
BHYTpeHHHIi 10 3aKOHUOBKAM F 146 186 186
Paameps! 6ypuibHOro 3aMka, MM
auaMeTp Hapyxublit C 178 195 195
auaMcTp BHyTpedHnft D 105 146 146
nmHa My K 320 320 320
Atina Hunilenas M 320 320 320
Macca tpy6nl ¢ 3aMkom B BO3ayXe, KT 188,0 170,0 210,0
Tun 6ypunproro zamxa 3LUK-178 3JIK-195 3J1K-195
mm 3aMkoBOMH pe3bbbl 3-147 MK-175 MK-175
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CamapckuM M3 coszznaHbl  BbICOKONpOYHble aNIOMHHHeBble Oy-
puibHble TpyObl cboproit koHcTpykuuu JIBT147x11 (crangapr 1SO
15546) ¢ MpoOTeKTOPHBIM YTONIEHHEM C HABUHYEHHbIMM 3aMKaMK Ha
Tpaneueujanbioil pesbbe THMa TT ¢ KOHMYECKMM CTabUIU3MPYIO-
wuv nosckoM OcHoBHble reOMeTpHYECKUE MapaMeTpbl TaKoi TpyObI
(cM puc 84, 8) npusenetn B Tabn 8 16 (tuna 1) u 8 17 (tuna 2)

8.4. TPYBbbl BYPWIbHBIE VTS>KEJIEHHBIE

OTe4ecTBCHHON MPOMBIILIEHHOCTbIO M3TOTOBJAKTCA YTsKeJeH-
Hble OypHIbHbIE TPyObI CNEAYIOUIMX KOHCTPYKUMH

ropsiyeKkaTtaHble, TJlaakde no Bceil amune (TY 14-3-835-79)
(puc 85),

rIajkue MO BCed AJIMHE, C IIDOCBEPJICHHbIM OTBEPCTHEM W Mexa-
HUyecko# obpabotkoit, cbanancuposanbie (YBTC-2 mo TY 51-744~
77) (puc 86),

TepmoobpaboTaniible, N0 BCeil ANMHe TJIaJKUE, CO CITUPATbHBIMU
KaliaBKaMd M KBajpaTHoro cedeHuss (tunos A, b, b/1, JI, JI/1, E,
EH, EH/t, EJl u EJI/1 no TY 26-12 775-90) (puc 87-89),

1naaxue no sceit aaune (TY ans cranbHbix YBT 1 no cneunans-
HbIM TpeboBaHMAM) M3 HepXxaBelolleli HeMarHMTHOM CTalM JUTOH U
KOBaHOH

Tpybbl 6ypuabHble yTsxejleHHble ropsayekatanbie (TY 14-3-385-
79) (cM puc 85) MIroTOBAAIOTCA U3 CTaJM IPYNNLI npoyHoctH /] co
CAeAYIOIUMH MEXaHHYeCKHMM CBOHCTBAMH M NapaMeTpaMu

Texumueckasa xapakrepuctnka YBT mo TY 14-3-385-79 w3 cram
rpynnsl npoyHocTH 1

Bpeveniioe conportustenue o, Mlla 673
[Ipeaet rexyuectn o, MIla 373
OTHoCHTE ThHOE YA IMHeHHE 85, % 16
OrtrocuTe 1bHOe Cyxenne % 40
YmapHas saskocts KCV kllx/M? 392
JuameTpbl MM

HapyXxHblit D 14614

BHYTpeHHuil d 74
Tun pe3vbbt 3-121
Macca | M kr 97,6
Hauna L, MM 8000

Tpybv: 6ypunvuvie ymaxcenennsie cbanancuposannvie YTC-2
(TY 51-774-77) M3roToBAAOTCA [1aJKUMHK N0 Bceil JJIMHE CO CBep-
JIEHBIM OTBEPCTHEM M MeXxaHH4Yeckoi obpaboTkoil, uto obecneyusaer
Heobxoaumyio 6OatancupoBky (cM puc 86) Tpybwl noasepraroTcs
tepmoobpaborke 1o koxuam Ha aadHy 0,8-1,2 M Jns nosblieHHst
YCTaNOCTHON NMPOYHOCTH pe3bboBble COeIUHEHUST UMEIOT 3ape3bOoBbIe
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Puc 85 Tpybm Oypwimnmnle yrsxe- Puc 86 Tpy6bl Gypuibible yTaxeneH-
NeHHble rOPAMEKaTaHble, [IAJKHe MO Hble c6asaHcupoBanHbie THna YBTC ¢
Bee#t AimHe NpoTouKoH Noj 31eBaTop

pasrpysounble kaHaBkM (3PK) ¢ paauycamu ranTesnbHbIX MepexoioB
y nunneas — 6 mM, y Myt — 8§ MM YBTC-2 usroroBnslotcs M3
JIETHPOBAaHHbIX CTalledl C MeXaHM4YeCKMMHM CBOMCTBAMH, MpuBeJeHHbI-
Mu B Tabn 818

Ta6ruuya 818
Texuuueckie XapaKTePUCTHKH JETHPOBANHBIX cranelf

Mapka crann
[Tokazate1n
38XH3MODA 40XH2MA
Mpeaen texywectst o, MIla 735 637
OtHocuTe 1bHOE yaauHEHHE Bs, % 10 10
Yaaphas eakocts KCV kJDk/M? 588 490
Teepaocts no Bpunennio HB, ue menee 285-341 255
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Puc 8.7. Tpy6n GypuabHele yTxeNeHHble KPYTAOTO CEYEHHS
a-t™na A 6-Ttnab ¢ - tanma B/1 2 - Tuma JI, 9 - thma JI/1

254,

\E
h
~

|

1L

['eomerpuyeckue napamerpnbl cbanaHcuposanubix ¥ BTC-2 npuse-
neHbr B tabsn 8 19
Tpy6bnl, 6ypunehble yTsxenenusle (TY 26-12-775-90) uarotos-
JISIOTCSl B COOTBETCTBUM ¢ HopMaMM Spec 7 u ap API, tepmoobpabo-
TaHHble MO BCeil AHHe, CAeYIOLIMX THIIOB

Tabnuua 819

TexHu4eckHe XapaKTePHCTHKH cGanaHchuposanrbx YBTC-2 omstrioro 3asoxa
0OAO HIIO «BypoBas texuukas (cMm. puc 8 6)

HapyxHmiit | Baytpenunit Anamerp
Tun auamerp D | auamertp d, Pesbba :op:;?;';: Maciz; 1w,

MM 11 vM MM Top Dy MM
YBTC2-120 120 64 3-101 102 63,5
YBTC2-133 133 64 3-108 115 840
YbTC2 146 146 68 3-121 136 103,0
YBTC2-178 178 80 3 147 168 156,0
YBTC2 203 203 80 3 161 190 2146
YBTC2-229 229 90 3 171 195 2734
YBTC2 254 254 100 3-201 220 336,1
YBTC2-273 273 100 3 201 220 3979
YBTC2-299 299 100 3 201 245 489,5
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Puc. 8.8 Tpy6n 6ypuwibibie yraxeleHHhle cO CITHPANLHBIMM KaHaBKaMH (JImICKa-
).

¢ - tam E 6 - THma EH, ¢ — Tuna EH/1, z — Tunma EJI, d ~ tuna EJI/1

A - rnaakue 6e3 npotouek (cm. puc 87, a),
B - ¢ nmporoukamu moj aneBaTop M KJIMHOBOH 3axBaT (CM. pMC.

87, 0),

B/1 — ¢ npoTtoukamu moa 3JeBaTop M KJIMHOBOM 3axBaT C Ha-
Napkoit TBepALIM cnyiaBoMm (cM. puc 87, 8);

Hannaexa meepdozo cnaaea

2,5-5,0

e

L 150

Puc. 8.9. Tpy6ut 6ypuibhble yTskeleHHbe KBAIPATHOTO CEYEHHN
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Tabauwna 820
Texuuueckue XapakTepHcTHKH cTanH Mapku 45XTMA

HoMuHaabHuIt aHaMeTp, MM ]
[ToxasaTens

no 171 cBbiue 171
BpeMennoe conporusnense o,, Mlla 966 931
[peaen texyyectst o, MIla 759 690
OTHOCHTE 1LHOEe YATHHeHHe 85 % 13 13
Ynapuan ssasxocte KCV, K,[bi(/m2 600 600
Tsepaocts no Bpuuermo, HB 285-341 285-341

J1 = ¢ npotoukoit nox aneBatop (cM. puc. 8.7, 2);
JI/1 — c npotoukoil MoA 37€BaTOp ¢ HArLIaBKOM TBePABIM CIjia-
BoM (cM. puc. 8.7, d);

Tabruua 821
Texuuueckne xapaktepucruke YBT tunos A, B, B/1, JI, A/1 (cm. puc. 8.7)

JAnaMeTprt, MM Pess6a no TOCT
5086496 (o Spec 7 | Macea 13

D d D, D, ap API) Kr

79 32 65 73 3-65 (NC-23) 319
89 38 73 82 3-73 (NC-26) 39,8
100 46 89 102 3-86 (NC-31) 588
121 51 102 114 3-94 (NC-35) 737
127 57 114 114 3-102 (NC-38) 789
146 57 130 140 3-118 (NC-44) 110,6
165 57 146 152 3-122 (NC-46) 146,38
165 71 146 152 3-122 (NC-46) 1359
171 57 152 159 3-133 (NC-50) 159,2
171 71 152 159 3-133 (NC-50) 148,2
178 57 159 168 3-133 (NC-50) 1741
178 71 159 168 3-133 (NC-50) 163,1
197 7 178 189 3-149 (NC-61) 2131
203 80 178 194 3-163 (NC-61) 2131
216 71 194 203 3-163 (NC-61) 254,8
216 76 194 203 3-163 (NC-61) 2503
229 71 194 219 3-163 (NC-61) 2899
229 90 194 219 3-171 (6 °/s FH) 271,5
241 7 219 229 3-185 (NC-70) 324,38
241 76 219 229 3-185 (NC-70) 3203
248 71 219 235 3-185 (NC-70) 345,7
248 76 219 235 3-185 (NC-70) 341,2
248 90 219 235 3-185 (NC-70) 3270
254 100 219 245 3-185 (NC-70) 3338
279 76 245 273 3-203 (NC-77) 4413
279 100 245 273 3-203 (NC-77) 4154
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i

[ /1 — xBagpaTHOTO ce4yeHHs C HAN/MABKOW TBePILIM CILIABOM (CM.
puc. 8.9);

E - co cnupansHeIMM kaHaBkaMHu (cM. puc. 8.8, a);

EH - co cnupanbHbIiMM kaHaBKaMM M NIPOTOYKAMM TIOA 371€BATOP
M KMHOBOM 3axBaT (cM. puc. 8.8, 6),

EH/1 - co cnupaibHbIMM KaHaBKaMH W NPOTOYKAMH 110 3Ji€Ba-
TOP M KJIMHOBOM 3aXBaT C HanIaBKO# TBepAbIM CILIaBOM (CM. PHC.
8.8, 8);

EJl - co crupanbHbIMM KaHAaBKAaMM UM NMPOTOYKOH Hoj 3J1eBaTop ¢
HanaBKOH TBepAbIM cruaBoM (cM. puc. 8.8, 2).

EJI/1 — co cnupasbHBIMM kaHaBKaMM M NPOTOYKOUH MOA 3JeBaTop
C HarTaBKOM TBep/bIM cilaBoM (cM. puc. 8.8, d).

Tpybel naroroBnsiiotcs U3 cranmu Mmapku 45XI'MA ¢ mexaHuue-
CKUMH CBOHCTBaMH, MpUBedeHHbIMHU B Tabn. 8.20.

B taba. 8.21 npuBeneHnbl reoMerpuueckue napamerpsl Y BT trnos
A, b, B/1, JI, JI/1, a B Taba. 822 - tunos E, EH, EH/1, EJl u
EJ/1.

TpyObl 6ypunbHble YTsKeAeHHble KBaAPaTHOro ceuenvs tmna J1/1
(cm. puc. 8.9) MMel0T reomeTpuveckue mapaMeTphl, NpHBeleHHble B
Tabn. 8.23.

PexkoMeHyeMble MOMeHTbHl CBHHYMBaHWA TepMOOHPabOTaHHBIX
VBT npusenedn! B Tabs. 8.24.

Cneumanuctamn OQAO HIIO <«BypoBas TexHMKas CO3JaHbi
yTskeseHHbie 6ypuibHule Tpy6nl Tuma YBTD (puc. 8.10) ¢ He-
PaBHbIMHM [JIaBHBIMH OCEBbIMH MOMEHTaMH wuHepluu. Tpyba Tuna
YBTO wusrotoBnsieTcs M3 KpYrMbIX CTaHAapTHRIX Tpyb mnyTem
¢pe3epoBaHus Mapa/sleNlbHbIX HEOAMHAKOBOrO pa3Mepa TIpaHe,
OHa M3 KOTOpBLIX MO LIMPUHE paBHa BHYTPEHHEMY JUaMeTpy
Tpybul, a Bropas oxBatbiBaeT yron 68-70° KoucTpykuus Ttpy6b
3alMIleHa aBTOPCKMM  CBH/IETENTRCTBOM M TpejHa3HauyeHa A7
npuMeHedust B coctae KHBK B croxHBIX reonoruyeckux ycno-
BUSIX, XapaKTEPU3VIOWIMXCH KPYThiM 3aferaHvdeM 4YacTo [epe-
MEXAIOWMUXC NJIaCTOB C Pa3nM4yHBIMH  TBePAOCTbIO U bypu-
moctbio. Tpy6nl Tuna YBTI ycnelHo npoluid NPOMbICIOBbIe HCITbI-
TaHUA.

Tpy6sl BbimyckaroTcs aauHOM oT 6 10 9 M C (pesepoBaHHEIM
y4YacTkoM OT O 10 8 M.

Tpybvi ymancenennvie nemaznumusie (HYBT) oredecTBeHHOro
NIPON3BOCTBA, MpHUMeEHsieMble [ pasMelleHHs TeJleMeTPUUeCKUX
cucreM, usroroBnsiorca mo TY kak ans craneHeix YBT, Tak u no
CrelasbHBIM TeXHMYECKUM TPeBOBaHMSAM, C HAPYXKHbIM JAHAMETPOM
or 105 10 229 MM ¥ MHUHWUMaJILHBIM BHYTPeHHUM nuaMeTpoM 60 mm.
Hnuna tpy6 6 m. Jas usrotosnenus HYBT ucmoansyercss nuras
(ueHTpobexHblM  crnocoboM) M KoBaHashk HeMarHWTHas CTaJlb
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Ta6bnuna 822

Texunueckne xapakrepucruky YBT tunos E, EH, EH/1, EJI u EJI/1

(cM. puc. 8.8)
Luametpnt, MM Peasba o T'OCT ]
50864-96 (1o Spec 7| M2 1 ¥,
D d Dy D, ap. API)
121 51 102 114 3-95 (NC-35) 69,1
127 57 114 114 3-102 (NC-38) 738
146 57 130 140 3-118 (NC-44) 92,9
165 57 146 152 3-122 (NC-46) 137,2
165 7 146 152 3-122 (NC-46) 126,3
171 57 152 159 3-133 (NC-50) 152,2
171 71 152 159 3-133 (NC-50) 1413
178 57 168 168 3-133 (NC-50) 163,2
178 71 168 168 3-133 (NC-50) 153,2
197 71 178 178 3-149 (NC-61) 192,9
203 80 178 194 3-163 (NC-61) 199,2
216 71 194 203 3-163 (NC-61) 240,9
216 76 194 203 3-163 (NC-61) 236,4
229 71 194 219 3-163 (NC-61) 289,9
229 90 194 219 3-171 (6 °/s FH) 2739
241 71 219 229 3-185 (NC-70) 309,0
241 76 219 229 3-185 (NC-70) 304,6
248 71 219 235 3-185 (NC-70) 358,1
248 76 219 235 3-185 (NC-70) 324,9
248 90 219 235 3-185 (NC-70) 3098
254 100 219 245 3-185 (NC-70) 3138
279 76 245 273 3-203 (NC-77) 4813
279 100 245 273 3-203 (NC-77) 392,6
I1 Spnmeqauue. Onuua 1py6 L = 8300+9450 MM, riy6MHa pesaHHs CnMpaiu
¢ = 55+120 Mm.

Tabanua 823

Texuuueckye xapakrepuctTvkH YBT xBaapatHoro ceuenms Thna /1

(cM. puc. 8.9)
Hapyx-
HEIN Cropona BH'):"ﬁ Iin
niaMeTp | kmaapata @ | P€H Pe3bba mo FTOCT | Macca aMeTp
Tun ana- CKBaXH-
(zxuarob H AMaMeETP metp d, (o API) 1 M, kr HbL MM
Ha.'::b){ 8 Dy, mm M
1381 138-2 114 44 3-86 (NC-31) 85,2 139,7
1631 163-2 140 64 3-108 (NC-40) 17,7 165,1
18811 188-2 140 71 3-118 (NC-44) 149,0 190,5
214] 214-2 178 80 3-133 (NC-50) 196,7 2159
2681 268-2 229 90 3-171 (6 °/s FH) | 3338 269,9
2931 293-2 241 90 3-177 (7 °/s FH) | 3850 295,3
3921 392-4 312 100 3-185 (NC-70) 682,2 393,7
248 (aua-
METP 3aMKO-
BoOil 4acTH)
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Tabanua 824

PexoMeHIyeMble MOMEHTH CBHHYMBaHHA TepmoobpaboTanibix YBT

Hapyxnbift ana- | BHyTpennnit aMa- | Pesvba no TOCT MomeHT cBHH4HBA-
MeTp METp, MM 50864-96 aus, kH-M
Kpyanwe u cnupaawnwe, o, = 760 MIla
79 32 3-65 293-4,19
89 38 3-73 4,08-5,79
108 46 3-86 6,97-10,01
121 51 3-94 9,61-13,70
127 57 3-102 11,48-16,48
146 57 3-118 25,31-36,20
146 71 3-118 16,48-23 45
165 71 3-122 20,50—29,30
Kpyeawe u cnupaavuwe. o = 690 MIla
171 57 3-133 30,67-43,80
171 71 3-133 26,06—-37,25
178 57 3-133 31,20-44,64
178 71 3-133 26,60-38,00
197 71 3-149 40,02-57,70
203 80 3-163 91,60-73,70
216 71 3-163 51,60-73,70
216 76 3-163 53,40-76,20
229 71 3-163 56,40-80,40
229 76 3-171 55,90-81 95
241 71 3-185 87,30-124,5
241 76 3-185 85.30-121.6
248 71 3-185 87,30-123,5
248 76 3-185 84,30-117.6
248 90 3-185 79.40-1140
254 100 3-185 72,90-104,0
279 76 3-203 117,6-166,6
279 100 3-203 105,0-150,1
Ksadpamuwe, a, = 760 MIla
13871 44 3-86 7,37-10,4
1631 64 3-108 15,00-22,5
1881 71 3-118 24,90-35,6
Keadpamuwie, o, = 690 MIla
2141 80 3-133 26,60-38,0
2681 90 3-163 53,10-75.8
2931 90 3-177 59,00-78,0
3927 90 3-185 72,40-104,0
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Puc. 8.10. Tpy6m yTaxeneHHhe € HepPaBHAIMM
TJaBHBIMH OCEBLIMH MOMEHTAMH HHCPUHH IWIOMIaIH
nonepeyHoro ceuennsa (tina YbT19):

A D - nuaMetp Koabua, d - Buyrpeuuuﬁ AHaMeTp
H - paccTrosnue Mexpay rpaHsIMH, - 6000-1-9000
MM — aauHa TpyDOH, Lg = 5000— 8000 MM — ATHHa
(bpesepoBannoi yactH Tpybn, 0 = 34 +35°

m
DN

’
S a4
2 to
| / - '4.9. N 'Q:- A - R
H Y < 0
| H

LI

NN

(=i

Tabauua 825

Mexamuueckie H MarHMTHbie CBOHCTBA CTa/IM AN HEMArHHTHbix YBT

ITokazaTe.1b

1

Cranb autas

I Cranp koBaHas

Mexanuvecxue ceoticmea

Bpemennoe conpoTtHBiense o, Mlla 420 780
[penea tekyuyectn o,, MITa 680 970
OTHOCHTe 1bHOE YA THHeHME 8, % 52 36
OTHOCHTE.1bHOE CyXKeHHE, % 64 56
Y napuaa ssiakocts KCV, kk /M2 HeT nannmix Het naHumux
Tsepaocts, HB, ne Menee 185 270
Maumnwie ceolicmea
KoapunthsHag cuta, A/M 2012 % 2012 %
Unavkuus Haceimenus, T1 0,0279+2 % 0,027942 %
Ocraroynast HHAYKUMSA, T 41310 °+2 % 41310 °+2 %
MakcHMa TpHAs MArHMTHAS TIPOHUIIAEMOCTD 1,045 % 1,045 %
HavaibHas MarHMTHas npOHHLAEMOCTH 1.0315 % 1,03+5 %
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mapku 08X18H6AT10C ¢ mexaHMYeckMMM M MarHUTHBIMH CBOMCT-
BaMH, IIpHBeeHHbIMK B Taba 8.25

Ha HedTenpoMbiciax YAMYPTHM YclelIHO MPOWAH HCHAbITaHUS
HeMarHWTHBIX TPYO ¢ HapyXHbIM AuaMeTpom 178 M.

8.5. KPAHBI IIAPOBDBIE 1JI1 BYPHW/IbHBIX KOJIOHH

KpaH 1mapoBoii npeaHa3HayeH JUIS OlEePaTUBHOTO IePeKPLITHS M
repMeTM3alMu Tpybuoro kanana 6ypuiblioi KOAOHHBI MpU Oypenunun
He(TAHBIX M ra30BbIX CKBaXXMH, a Takxe [PU MPOBeAEHUM DEMOHT-
HbIX M aBAPUHHbIX PabOT NP BCKPBITHIX NPOAYKTUBHBIX OTJIOXKEHHU-
sx KoHcTpykuus kpana nossossieT npoBoauTh pasGopky u cbopky B
MOJIeBbIX YCAOBUAX C MCNONb30OBAHUEM CHELtHATbHOTO MHCTPYMCHTa

OTteyecTBCHHOM MPOMBIILIEHTIOCTBIO BRIMTYCKAOTCSA [UAPOBBIe Kpa-
Hbl Ans Oypuabisix kodond tunos KU, KUIB, KUIBH, KUIH,
KIIIL, K311, KY u KY-2l1/-155

OcHoBHble 11apaMeTPbI WAPOBLIX KpaHOB 11IPUBeaeHbl B Tabn 8.26.

Hlapoeoii xpan muna KHI (puc 8 11) coctout u3 kopnyca 17
(B KOTOpOM pasMelleHnl wWap 74, ceano 6 HUXKHee, MOANPYXHHel-
HOe TapesbdaToM NPYXUHOHU 7, U celno 75 sepxuee), unuHZens 713,
OCYIECTBAKIOUICIO €  MOMOUILIO KA0Yya YIPaBjeHUs YCTaHOBKY
LIAPOBOrO 3arlOPHOrO Oprana B 110JI0KEHHE «3aKPhITO® U «OTKPLITO»,
yrnopoB 5 U y3na ¢ukcal My jcTajieil kpaHa B KODPlycCe, COCTOSLIEro
U3 4YeTbipex CEKTOPOB 2, YCTaHaBJAMBaeMhIX B PAacTOMKY KOPIyCa,
Konblla 76 1 TZIOCKOro IPYKMHHOTO ynopHoro koneua ! Mexay
KopnycoM u OypTOM wuIIMHAENAS YCTaHOoBMelia aHTU(PUKLUHUOHHasA
maitba 10 TepMeTHUHOCTH MEXAY ceANaMM M KopiiycoM obecneunBa-
eTcs pe3UHOBBLIMHU YILIOTHUTeNbHbIMH KosbilaMu 4, 9 u 11, ycTaHoB-
JieHHbIMU ¢ (TOPONIACTOBLIMU 3ALUMTHBIMM KodbLamu 3, 8 u 712
FepmernynocTs Mexay wapoM ¥ cemnamu obecrieyMBacTCS NpH-
THpKO#H

Hlaposoii xpan muna KIII (puc 8.12) coctouT U3 xopmyca &,
luapoBoro 3anopyoro oprana 77, nnaBatoiuux cefenn 2, 7 ¢ ¢roponna-
CTOBbIMH YNJOTHUTCIbHBIMM KOJbUAaMM 6, cTakaHoB 9 u 12, aByx
TapensyaTbiX NpPyxHH T, railkd 74, y3na ynpaBieHHS LIapoM ), yro-
Pa 70, pesuHoBbIX YIIIOTHUTENBLHBIX KoJell 3, 4 U 13. [epMeTHYHOCTh
Mexay cejimamMu M LIapoOM JOCTUraeTcss NpyU IOMOIWU (TOPOILIAcTo-
BbIX KOJselt, a BO BCeX OCTANbHBIX HEMO;IBMKHBIX COCAUHEHUSAX — pe-
SHHOBLIMK YMIOTHUTeAbHbIMU kossuamu [lap B cbope co cTakaHa-
MU dukcHpyercs B KOpnyce raitkoil, 3aBHHYMBAEMO 110 yilopa ¢ II0-
MOlIbIO KiToYa
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Puc. 8.11. Cxema mapoBoro kpaHa THMna
KII:

1 — NpY>XHHHOE YNopHoe Koabuo, 2 — y3en
HKCALHH H3 YeTbIpex CEKTopoB, 3, 8, 12 -
3amHTHble KoJbUa M3 ¢roponnacTa, 4, 9,
11 ~ pE3HHOBbIE YNIOTHHTE/BLHEIE KOJbLA,
5 - ynop, 6 — ceano uixHee, 7 — Tapeabya-
Tas OpyxhHa, 10 — waiiba auTHpHKUHOK-
Hast, 13 — wnMHaens, 14 — mapoBoit 3amop
HbIH opray, 15 — cemno Bepxuee, 16 — KoJb-
uo, 717 — kopmyc

—
- g;
14— 6
13 //5
12— /
~ 3
17—
10— —l 4
9 5
6
8— 7

Puc. 8.12. Cxema mapoBoro kpaHa
Tina KIOIL:

1 — npyxHHa TapeapyaTas, 2, 7 -~
ceio naasaontee, 3, 4, 13 — koJasua
yIJIOTHHTe/IbHbIE, 5 — Y3€1 ympasje-
HUA wWapoM, 6 - ToponTacToBOE
yIIOTHHTEIbHOE KOAblo, 8§ — Kopmyc,
9, 12 - crakad, 10 - ynop, 11 -
IapoBoH 3anopHblit oprad, 14 -
rafika

Kpan waposoi muna K¥Y (puc. 8 13) coctout u3 ceqna 7, xop-
myca 2, wapoBoro 3aTeopa 3, BTysnox 4 1 12, onopsl 5, railku 7, pas-
pe3HOro KoJsibUa 8 CTONopSLLero BTYJKY 6, YIJIOTHUTeNbHBIX KoJlel 9,
10, 15, 17 v 18, npyxuHel 77, wnuuxenss 73 U MaHXKeT YIUIOTHH-

TelbHbIX T4 1 16
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Puc. 8.13. Cxema kpaHa LIAPOBOTO YCTb- Puc. 8.14. Cxema mapoBoro kpaHa
esoro THna KY KIUBH-178, YCTaHaBIHBAaEMOro

nox meaywe#t Ttpy6Golt mis nepe-
KpbITHA KOJIOHHK OYpPUABLHBIX TPY6:
1 — xopnmyc, 2 — TMpYyXkHHa CTONOp-
Has, 3 — BepxHee CEANO C YNNOTHE-
HHMeM, 4 — wapoBoil 3anopumlii op-
rad, 5 — HHXHee CEAN0 C YNIOTHe-
HHeM, 6 — omnopMasi BTyAka, 7 —
LIMHHJENb

Koprnyc kpaHa u3roToBieH M3 rokoBkH Bbicokoit mpoynoctu [llap
H3roTOBJISIETCS C BBICOKOM CTeleHbI0 YHCTOTbl 06paboTku MoBepxHO-
CTH YMAOTHUTEbHbIE dJIeMeHThl celsia BbIIIOJHEHbl U3 KOMITO3UTHO-
To MaTepwHasa, UMeIOLIEro BHICOKUI Npelies MPOYHOCTH, TBEPAOCTH MO

apry, U cojlep>kaT B cBoeH ocHoBe rpaMTOBbLIA HATIOJHUTENb.

Kpan paccuutad Ha npumeHeHue B TeMIlepaTypHOM [MariazoHe OT
~60 o +100 °C B paboueii cpelie, cocTosllel U3 HypoBoro pacTBopa,
TIacTOBOM BoJbl, Ta3a, ra30KoHAeHcaTa, HeQTH WM MX CMecH B pas-
JIMYHBIX NPONOPLUUAX

Kpan wapoeoii eedyweii mpybvr numcnuic munoe KIIB u
KlIBH (puc. 8.14) cocTouT M3 Kopmyca 7, WAPOBOro 3allOPHOTO Op-
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raHa 4, ceiila HHXXHEro CTaJbHOIO 5 U BepPXHEro pesnHosoro 3, Guk-
CUPYEMBIX C TMTOMOUIBI0 HRXKHMHOTO KOJIbIIA, YCTaHaBJIMBAEMOro ¢ No-
MOLLbIO CTOIOPHBIX KOJNel. [epMeTUYHOCTL MeXKAY HUXKHUM Cel/IoM W
apoM JOCTHTaeTcsl IpU TMOMOUIM (TOPOIUIACTOBOTO KOJIblLA, 4 B
NOJABMKHBLIX COeMHeHMsX Uard lapa — pe3MHOBBIMM YIJIOTHUTEIb-
HBIMHU KOJIbL[AMH.

OcHoBHble NTapaMeTpbl KPaHoOB npusesieHbl B Taba. 8.27.

Kpan ycmvesoii wapoeoic KY-2LIJ-155 (puc. 8.15) ¢ nByms
3JallOpHbIMM OpraHamMM M y3jioM 3aMepa paasjeHust. KpaH coctour
U3 Kopnyca 7 C UEHTPalbHbIM OCEBbIM KaHaJloM M [BYMS 1Hapo-
BbIMM 3anopHbiMu opraHamMu (II30) 9 u 74 ¢ ceqnamu 6 u 16,
MOIXKaThIMH , TapesibyaThiMu npyxkuHamMu. Ceepxy 1H3O sauruureHs
BEPXHUMHM cefl/IaMH C YIUIOTHUTEIbHBIMM KOABUAMH M 3adHUKCHpO-
BaHbI CTONOPHBIMM TipykuHamMu 70 u 75. 130 npusoasATcs B gelcT-

Tabanua 827

TexHHYecKHe XapaKTePHCTHKH wwaposbix kpaHoB Thnos K1, KIIIB v KIIII
koHeTpykusH PHIIVII «CeficMoTexHukas

KUWB-|KWB-| KUl- |KIB-| KILU-{KLIIU- | KIIB- | KLIL-

Nokazares 95 | 108 | 120 | 133 | 146 | 155 | 162 | 178
Jlasneune, MIla:

paBouee 35 | 35 | 35 | 35 | 35 | 35 | 35 | 35

npobHoe 525 | 525 | 525 | 525 | 525 | 525 | 525 | 525

['py3onoabeMHOCTS, 33 119 116 135 193 183 210 276
TC
JuameTp npoxoaxo- | 29 32 40 50 60 68 68 80
r0 OTBEPCTHA, MM
[abaputHbie pasMe-
pbl, MM°

anHHa B oObiu-{ 310 345 400 425 410 445 4435 490

HOM  MCIIOMHe-

HHH
AMaMeTp Ha-| 95 108 120 133 146 155 162 178
PYXHbIIt
Y cTaHOB e HH BT 800 800 800 800 800 800 800 800
ecypc, 4
acca, KT 11 15 28 22 35 41 46 55

[IpucoepgunnuTtenshas | 3-73 | 3-88 | 3-102 | 3-108 | 3-121 | 3-133 | 3-133 | 3-147
JamkoBada peabba mo
FOCT 28487-90
Makcumanbuoe aap-{ 10 10 10 10 10 10 10 10
JICHHE Pimax, MPH KO-
TOPOM BO3MOXHO
pyuHoe ynpaBneHHe
kpaHoM, MIla
Makcumanshoe 20 (2) |50 (5)| 350 |33 (30) 500 500 500 500
YCHIME Ha KTioye (35 (50) | (50) | (50) } (50)
NDH  Pmax, PaBHOM
10 MIlIa, H (xrc)

Mpumevyanne Pabouas cpena — 6ypoBoit pacTBOp, HedTh, ra3, KOHAEHCAT H
HX CMECH.
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puc. 8.15. Cxema kpana ycroesoro KV-211J1-155:
4 — KOpTYC; 2 - xonbuo; 3 — Bryjika, 4 — raiika,
§ - KJIanam, 6, 16 — HiXHee ceano; 7 — yIUIOTHE-
ume ceana; 8 — ynop; 9, 14 — MIDKHMI M BepXHHil
mapoBoit 3aMopHbIi opraH; 10, 15 — mpyxuHa cTo-
yiopHast; 11 - npyxuHa, 12 — wnuugeas, 13 - yn-
sioTHeHHe WINMHHAEN: 15 .
1z

12 N

n

10

9
8
7
6 4
5 s Pt
4
3
2
Puc. 8.16. Cxema kjiio4a ynpaBjeHHs KJanaHOM:
1 - wTyuep BepxHHil; 2 - rafika HakupgHas; 3 - 1
BTyJKa HaXHMMHas, 4 — Habop YMIOTHHTENBHHIT,
5 - wryuep HHXHHI
1 . 2 3 4 5

LELLLLLy )

fassawvaaa , AN y
B 755

M20x1,5

2
- M2(;x1,5

Bie jo ynopa & ¢ rnomoulblo wnuHxened 72 ¢ YIUJIOTHUTeAbHBIMH
Kombuamu 13. Kopnyc sbinosiHen ¢ BepxHeil MydhToBoM M HWkHeH
HUNMenbHo# 3amKkoBbIMU pe3bbamu. 11130 KMMeT y3/bl noBopoTa B
BHAe ¢urypHsix MydT. [log HMKHMM WADOBBIM 32ITOPHBIM OPraHoOM
BblllofiHeH paaManbHblt KaHal, B KOTOPOM C I[OMOUIbIO BTYJKHM 3,
Talkn 4 u kosbua 2, 3aKkpemvieH ynpasjisiemblit kiaamadn 5. Ilpeay-
CMOTpeHa BO3MOXHOCTb pasMellleHHsi CIIELIMANbHOTO KaHAma MeXHy

165



W30 ana opraHu3auMy NpPOMbBIBKH TpH 3akpbiToM BepxHem 1130,
KoHcTpyxkuus kpaHa 3aliuiieHa natentom PO.

OnepaTHBHbIA KOHTPOJb 32 M36LITOYHBIM AaBleHHeM B TpyGHom
KaHaje OCYUIEeCTBJASIOT ¢ MOMOLUIBI) CHelHaJbHOTO KIoYa YIpasJle-
HUs KaanadHoMm (puc. 8.16) 1 kpana rox maHometp (puc. 8.17).

[llapoBble KpaHbl pa3MellaloT B cocTaBe OypuibHOI KOJOHHBI Ha
yCTbe CKBaXKMHBI noj Bexayuleil 6ypuibHoi TpyOoil mau Hax Heil. B
cnyyae Bo3HukHoBeHust THBII nyTtem nosopora 3anophoro Liaposoro
OpraHa O/IHOTO M3 KPAaHOB [1€PeKPbIBAIOT TpyOHBIN KaHal CKBaXKHHbI
M OCYUIECTBIAIOT HabiioeHns 32 U3MeHeHHeM YCTbEBOTO AaBJIEHHS.

3abotinoe npomusosvibpocosoe ycmpoiicmeo YII-178 (puc.
8.18) ¢ aBTOHOMHBIM TPUBOAOM IIpejHAa3HaY€eHO s pasMelleHHs B
HUXKHeH yacTH OypunbHO KOJOHHBL, Y CcTPOMCTBO COCTOMT M3 KOPITy-
ca 71 c uUeHTpaJsHBIM OoceBbIM KkaHaJoM. Kopriyc BbironHen ¢ Bepx-

M20x1,5
A 4
] 1
le"u
oz /] uy
f\r s _'
8| 3 X an
i
| |
1
T :
l T
N :
1l
]
y o
M20x1,5

Puc. 8.17. CxeMa kpaHa no/l MaHOMETP:
1 — Kopmyc; 2 — KNamnaH 3alopHufl; 3 — KJIanaH paspaaublil
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puc. 8.18. Cxema yctpolicrsa npo-
MBOBLIGPOCOBOTO AN GYPHIBHRIX Y
1py6 (KIanan-oTceKaTelb) YII-178

xotcTpykitH 000 «®upma «Iloxn- 11
aemHeDTera3cepeucy: ‘

{ - pe3bba 3aMKOBasi HHMNIe/bHas i 10
3-147, 2 - BTyJka ¢urypHas; 3 - N

crakal; 4 — wWapHKOBBbIN bHKcaTOp;
5 — oboitMa; 6 — mapoBoit 3amop-
gBlfi oprad; 7 — KOIbLO YNOpHOE;
8§ - TNpYXHHa Tapenbyatas;, 9 -
ceato mocagodHoe; 10 - peabba
saMkoBas MydrtoBas 3-133; 11 -
Kopmyc

415

77
5

%
T N

Hell MypToBOMH M HVKHel HuIeNbHOH 3aMKOBbIMM pe3bbamu. B
KOphyce pasMelleHbl LMJINHIDHYECKHH cTakaH 3, celslo 9, Tapesbya-
Taf TpyxuHa &, ynopHoe KoJbLO 7, LIapoBoil 3amopHblil opraH 6,
oboiima 5, ¢purypHas BTyaka 2 v wapukosblil ¢pukcatop 4. llaposoit
3JanopHbIii OpraH MMeeT LUEHTPaibHHIH OceBOH KaHal M yCTaHOBJEH
Ha oboliMe 5 ¢ BO3MOXHOCTBIO NOBOPOTa OTHOCHTesbHo Hee. Ha Ha-
PYXKHBIX TOBEPXHOCTSIX 0OOIMBI 5 M BTYJKH 2 BbINOJHEHbI OCeBble
Naskbl.

Texuuueckasn xapakrepHcTHKka yCTpoiicTBa NpoTHBOBbIGpocoBoro YII-178
ans Tpy6
OHaMeTp IPOXOHA, MM ........oooooicverereeeeesoesooessoesno 62
Hasaenie, MIa:
paboyee
NpodHQe .............
ocTaB paboveit cpelsl

BypoBoit  pacteop,  6ypoBoit
LL1aM, He(Th, ra3 H HX CMECH

Hanpasenite asixenns noroka paboyelt cpems...... CBepxy BHH3
TIPaB.IeHHE VCTPOHCTBOM ...ocoviviciinniecasesccnreerseceseeces ABTOMaTHYecKoe
aCX0i BOCXOJALLETO MOTOKA >KMAKOCTH, HeoGXoaH-

MBI 115 DACKPBITHS YCTpoiicTBa, M/c, He MeHee ... 0,005
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IMpucoeanuurenpyas peavba no FOCT 631-75 3-133 u 3-147
[pysonoxwemuocts T 200
labapuTHble pazMepns, MM

HapyXHbIl IHaMeTp 178
IIMHA 415
Macca, kr 40
3aBoA M3roTOBHTeIb (MOCTABLIMK) 000 «ODupma <IlonseMmuedre-
ra3cepBHC»

Ilpn npsmoit npoMbiBKe CKBa>KMHBI YCTPOMCTBO HAXOAUTCS B OT-
KpbIToM TonoxeHnu [Ipu BosuukHOBeHMH obpaTHoOro notoka cBepx
KPHUTHYECKOro 3HAYeHUs LIapoBoil 3alopHbI OpraH MoBoOpa4UBaeTCs
OTHOCHUTeJIbHO 000/Mbl, MPHKHUMASACh K CeIIy W TepMETHYHO Iepe-
KpbiBasi TpyOHbI kaHan GypuabHON KojoHHBI [I/1 OTKpbITHUS yCT-
poiicTBa HeeOXOAMMO ypaBHATb [aBJeHMs] Haj WIAPOBBIM 3aflOPHBIM
OPTaHOM U TIOJ{ HUM.

8.6. KJIAITAHbI OBPATHBIE 1JI1 BYPHJIBHBIX KOJIOHH

OTedecTBEHHOH MPOMBIIIEHHOCTBIO BBITYCKAIOTCA KJanakbl 06-
paTHble Pa3/MYHOH KOHCTPYKUWM Al OYpU/IbHBIX KOJTOHH, B TOM
gucae tunos KOBK, K u KOb

8.6.1. KJIAITAHBI THIIA KOBK

Knanan obpamusii muna KOBK npenHasHadeH s IpejoTBpa-
1eHKsl oOpaTHOro 1epeToKa NMPOMbIBOYHON XHAKOCTH M3 3aTpybHoro
TNPOCTPAHCTBA W 3auulamieHus 3aboiHOro ABuraTtens MpH Tpekpaule-
HUM UMPKYJISILMM TIPOMBIBOK

Knanau obpaTHblif COCTOMT M3 cleAYIOIMX KOHCTPYKTMBHBIX
3/IEMEHTOB Kopryca (IeJIbHOTO MJIM COCTOSILIETO M3 HHUIMENS U Te-
peBOJAHHMKA), 3aMIOPHOTO y3Ja, cella MJIM BTYJIKH 3aulMTHOMN

Knanaus! obpatHbie KOBK-178I'M n KOBK178Y, ocymecrsass
¢yHxummu obbiyHoro knanmaa (tuna KOBK), mmeor koucTpyktus-
Hble 0COGEHHOCTH M MOTYT BbINOJHATbL [AONOJHUTENbHblEe (GYHKLHH
Tak, knanan KOBK-178TM (rnybuHHbid) ycTanaBiuBaeTcs Had
Typ6o6YpOoM M MMeeT yCTpoicTBo (GHKCAlUMK, MO3BoJsIOLlEe IPOBO-
IMTh CIIYCK KOJIOHHBI C <«MPHUKPBITHIM® KJamaHoM, obecneuuBas ca-
Mo3arnosiHeHHe KosnoHHbl [IpH BxlOYeHHMH OypoBoro Hacoca KJiaraH
OTKPBIBAE€TCS NOJHOCTBIO M [asee PaboTaeT kak OOBIYHBIA KianaH
tuna KOBK Knanan KOBK-178Y (ycTbeBoil) ycTaHasnusaeTcs rom
KBaJpaTHON WITAHIOH, UMEET MOLIHYIO 3allMpaIoLLyIo NPYXUHY (AaB-
Jenue oTkpbiTusa 0,3 MIIa) u npeporepaiaer pasnams Gyposoro pac-
TBOpa M3 Bexyuied TpyObl

TexHudeckue napameTpbl obpaTHbix KiaraHoB THna KOBK mpu-
BelleHbl B Tabn 828
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Tabauua 828

TeXHHUECKHe XaDaKTePHCTHKH obpaTumx kaananos THia KOBK

Tokasate b KOBK-162 | KOBK 178 |KOBK 178I'M{KOBK-178Y
Paboyee naBjieHHe HaH 25 25 25 25
6oapuee MIla
MaxkcHMa1bHas — TeMrmepa- 100 100 100 100
typa paboueit cpeabi mpu
aKClAyaTalUHy, ©
[IpHCcoeAHHUTENbHAA Dedb- 3 147 3 147 3 147 3 147
6a mo FOCT 28487-90
Xon MOPIIHA  OTKPBITHSA, 30 30 25 25
MM
[poxonuoe cevenue cm’ 225 22,5 22,5 22,5
[abapHTHHE Pa3Mepbl, MM

MUTHHA 500 555 580 500
Hapy>KHBI IHaMeTp 162 178 178 178
Macca, kr He Hosee 50 70 70 70

8.6.2. KJIATIAHBI OBPATHBIE TUIIA K

Knanaub! obparhble TMna K npeanasHaueHbl assi NpefoTBpallle-
HHS BOIMOXHOro Bbibpoca raza, HegTH U GypOBOro pacTBopa Yepes
KaHas OYpUIbHBIX TPy® M 3acopeHHs WIaMoM 3a60MHOTO JBHMraTess
CepuiiHoe MPOU3BOACTBO OOPATHbIX KAAMaHOB AJs1 OYpUIbHBIX TPY6
tinioB K, KOBb u KOb T ocyuecrsasercs ¢ npaBbIMU WU JIEBBIMM
3aMKOBBIMH MPHCOEAMHHUTENbHBIMH pe3bbamu (Tabs 8 29)

Ta6bauua 829

TexunyeckHe XapakTepHCTHKH 06parthbix knanavos THoB K, KOB 1 KOB T

Ycnosnblii gHamerp Tpyd TabapuTtHble
no FOCT 631 75, MM 3aMKkuBasn | pa3Mepbl, MM
Tun xianana C BLICAXEH- | C BbiCa peasba o HapyX Macca,

HBIMH KCHHBIMH IGCT HBI | A Kr

BHYTPb KOH- | Hapyxy 28487-90 IHA Ha

uaMu KOHIIAM N MeTp
KOE T80 3-66 60 - 3-66 80 240 8
KOB T95 3 76 73 - 376 95 260 9
KOF T108 3 88 89 73 3 88 108 270 12
KOB T120-3 102 - 89 3102 120 290 25
KOB T133 3 108 102 - 3108 133 310 32
KOB 146-3-121 114 102 3-121 146 350 40
KOB 155 3 133 127 114 3133 155 375 43
KOB 178-3-147 140 - 3-147 178 410 45
KOB 185 3 161 140 3 161 185 430 55
KOB 203 3 171 168 - 3171 203 450 65
K-195 168 - MydroBas | 195 370 35
KOB 195 168 - 3 147, uun-| 195 370 55
neabHas
3171
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1 ~

2
Puc. 8.19. Cxema xsnanaHa ofpaTHbix m1s 6y- Puc. 8.20. Cxema knananoa
pHILHBIX TPYG: obpatubix (K-195, KOB-195)
a - tapeapyathiil Tuna KOB-T; 6 — kouycubi#i ¢ M 6ypwibHbIX TPY6 KOHCI-
Pe3NHOBLIM ynoTHHTe.1eM THma KOb pykuny HIIII «A3uMyT»

r

Knanan muna KOB-T (puc. 8.19, a) coctouT u3 kopryca ¢ Myd-
TOBOHM (CBEpPXY) M HHUNMeJbHOM (CHM3Y) 3aMKOBBLIMH [PHCOEIMHH-
TeJbHbIMH pe3bDaMH M MeTaIMYeCKOTo TapelbyaToro KJjallaHa c
NpY>XHUHOHU, YCTaHOBJEHHOM CBepXy Ha Majblle U yAePKUBAEMOH B
CXKaTOM MOJIOXKeHHH raifkoM.

Knanan muna KOB (puc. 8.19, 6) cocTouT u3 xopnyca c MydTo-
BOM M HMIINENbHOH 3aMKOBBIMH [PHCOEIHHHTENLHBIMH pe3bbamuy,
KOHYCHOTO 3allOpHOro y3sja C pPe3UHOBbIMM YIUIOTHEHHAMH U IIpy-
KUHHOTO YCTPOWCTBA, YCTAHOBJAEHHOTO CHU3Y.

Knanaubst K-195 u KOB-195 (puc. 8.20) coctosT 13 xopnyca 1 u
3aMOpHOTO 3/leMeHTa 2, BbINOJHEHb! B BUJe TEPeXoxHoro nepeBoJHU-
Ka, He CO/IepaT NpPYXXMHbI, OTIMYAIOTCSA NMPOCTOTOH M HaZeXHOCThIO.
Pabouee naBiieHue, BbiflepkuBaemMoe TMpy 3aMUpPaHUM, /s KJarnaHoB
TapeabyaToro Tura auvameTpoM 80-133 mMm coctasasier 15 Mlla, a
ansa tunos K u KODB koHycHoro THNa ¢ pe3aMHOBBIMH YIIJIOTHEHUSIMU
avametpom oT 146 go 203 mm - 35 MIla. Makcumanbhas Temnepa-
Typa paboyeil cpefibl Npy IKCIJIyaTalMK KaanaHos He Gonee 100 °C.

Kopnyc k/anaHa, SBASIOWMAACA OCHOBHBIM HECYLUMM 3JIEMEHTOM
KOHCTPYKUMH, H3TOTOBJISIETCS M3 XPOMOHHUKEJEBOH CTalu MapKH
40XH no I'OCT 4543-71 unn mapku 40XM®DA no T'OCT 27834-
95 ¢ MexaHHM4eCKUMH XapaKTepHUCTHKamu (Tocsie TepMoobpaboTku),
AHAJIOTUYHBIMHM NepeBOIHUKAM 7151 OypHIIbHBIX TPY6.
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pYPOBbBIE POTOPbI

BypoBoit poTop mNpeIHasHayeH [Js1 BbINOJHEHMS CJIEIYIOWHNX
byHKLMH,

BpallleHHe (BepPTHKAIbHO nepeMelaeMoii) 6ypHUIbHOW KOMOHHBI B
mpoLecce NPOXOJKH CKBaXXHHBI POTOPHBIM CrOco6oM;

BOCTIPUSITHE PEAKTHBHOrO KPYyTAlIEro MoOMeHTa M obecneyeHue
MpoAo/IbHOM Mofa4YM GypHJIbHOM KOJIOHHBI NPH HMCNOJIL30BAaHMK 3a-
6oitHbIX ABUTraTesel;

yaepxaHue GypuibHOI WM 06caqHON KONOHHBI Tpy6 Haa ycTbeM
CKBaXXMHBI TIPH HapalllMBaHMH M CIYCKONOXbEMHBIX ONepalusX;

NPOBOpaYMBaHWEe WHCTDYMEHTa MpU aBapUiHBIX paboTax, BCTpe-
YaloMXcsA B npolieccax OypeHus v KpenyieHUst CKBaXKHHbI.

9.1. KOHCTPYKIIMH BYPOBBIX POTOPOB

B GypoBbIX yCTaHOBKAaX AJSl 3KCIJIYaTallMOHHOTO M T1y6OKOro
pasBefo4YHOro OYpeHMs! HCMONbL3YIOT POTODPbI, HEMOJABHXKHO YCTaHaB-
JMBaeMble HajJ YCTbeM CKBaxkMHbl. PoTop THMOBOW KOHCTPYKLHH
(puc. 9.1) cocrouTt M3 cTaHMHB 9 U cTOJMa 2, MPUBOAUMOrO BO Bpa-
lleHHe OT GBICTPOXOZHOIO BaNa 7 C ITOMOIIbI0 KOHMYECKMX LIeCTepHH
10 n koneca 6. MexxoceBo# yros nepefayn cocrasisier 90°,

CraHuHy poTopa B GOJIbUIMHCTBE CJly4YaeB BbIMOJHAWT JHUTONH M3
KOHCTpPYKILMOHHBIX HeJlerMpoBaHHbiX ctaseit. MopMa U ee reoMerpu-
YecKre pa3MeDbl ONPefesISOTCA KOHCTPYKTHBHBIMH, 3KCILTyaTallHOH-
HbIMM, TEXHOJIOTUYECKUMHM M 3CTeTUYeCKMMH TpeboBaHusiMH. B cra-
HUHe MMeTCS FOPU3OHTANbHAA M BePTHKAJNbHAs PACTOYKH [IJ1A pas-
MenieHus 6bICTPOXOJHOTO Baja M CTOJIA POTOPA.

Cron 2 poTtopa npeacraBisier coboit Mojyio CTalbHYl0 OTJHBKY C
HapyXHbIM JHCKOM, NMPHUKPLIBAIOUIUM BePTUKAJbHYI0 PACTOYKY CTa-
Hunpl. B BepxHe#l 4acTM OH MMeeT KBaapaTHoe yriaybiienue as
PasbemHoro BkJjazbiia (Brysnku) 4. B cBolo ouepenab, BKIaAbIIHK
HMeloT kBasipaTHOoe YriybiieHWe Qs 3axkuMa 5, nepexojsiiee B KO-
Hyc. [Ipn 6ypeHHM BO BKJAJblIIM BCTaBJAAOT KBajpaTHble Jubo po-
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Puc. 9.1. Byposoit potop YP-560

JIMKOBbl€ 3aXKMMbl Belyuied TpyObl, a npu COyCKONOAbEMHbIX OIepa-
UMAX — KJIMHBSA, ylepXUBalolIMe KOJIOHHY Tpy6 Ham potopoM. Pa3b-
€MHAsl KOHCTPYKLIHA BKJajbllleH M 3akMMoB obecniednBaeT MX yCTa-
HOBKY B POTOD B TeX CJIydasiX, KOTJa €ro OTBEPCTHE 3aHSATO TPyOoi.
BTy/nkM M 3aXKHMBI YAEpPXKMBAIOTCA B POTOPE C NMOMOLIbIO MOBOPOT-
HbIX 3aniesiok. Mexay 3akuMoM M Belylled TpyGoil Bo3HMKaeT Tpe-
HUe CKOJIbXKEHHUs, Bhi3bIBalOllee W3HAUIMBAHME TOBEPXHOCTEH MX
KOHTaKTa. [Ip1 MCroJIb30BaHMM POJIMKOBBIX 3aXMMOB Begynias Tpyba
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lepeKaTbIBAETCSA MO POJIMKAM, YCTAHOB/IEHHbIM Ha MOJUIMITHKKAX Ka-
yeHWs, ¥ Garogaps aToMy ee M3HOC CHMXKAeTcs.

CTton poTopa ¢ HanpeccOBaHHbIM KOHMYECKMM KOJIECOM YCTaHaB-
JAMBAOT B BEPTHUKANbHON PACTOYKe CTAHWUHBI Ha OCHOBHOM 3 W BchHo-
moratesnbHoit 12 onopax. B kadecrBe omop HCMOJNb3YHOT YNOPHO-
panvasibHble WAPHKOBblE MOALIMNHHKM, KOTOpble BCJIEACTBHE 3€p-
KaAbHOTO PAaclOJIOXKEHUST M 0CeBOM 3aTSXXKU CNOCOOGHBI BOCNPHHU-
MaTh [JBYCTODOHHHE OCeBbie Harpy3KH.

Ha ocHoBHylo onopy neicTBYIOT coOGCTBEHHBI# Bec CToJla poTopa
¥ KOJIOHHbI TPy6, yaepxuBsaeMblil UM MPH CNYCKONOIbEMHbLIX Onepa-
umax. B npouecce 6ypeHusi ckBaxuHbl OypuiibHasi KOJIOHHa TMoJBe-
IIMBAETCSl K BEPTJIOTY, M Ha OCHOBHYIO ONOpY deHCTBYIOT COGCTBEH-
HbIH BEC CTOJA M CWJbl TPEHHS, BO3HUKAWIIWE B pe3yJibTaTe CKOJb-
KeHHus Belyuied Tpybnl oTHocHTeNbHO 3axMMOB 5 poropa. [lomwun-
HHKH H CTOJ1 POTOPa BPAllAlOTCS [1PU POTOPHOM OYpPEHMH M OCTalTcs
B OCHOBHOM HENOABM)KHBIMHU NpPH CIyCKONOAbEMHLIX ONepauusix M
6ypexnn 3a00HHBIMHM IBUraTeNsiIMM, €ClIM He YYUTHIBaThb MX Bpalle-
HUS DU NePHOHUYECKOM 1TPOBOPAYHBAHUM GYPHIIbHON KOJIOHHBI.

Ha BcnoMmoraTesIbHYI0 ONopy HeHCTBYIOT YCHJHe OT [peBapH-
TeJbHOIO OCEBOTO HATAra NOJIUMMHMKA M cly4aHHble Harpy3kd OT
TpeHHsI U yIapoB, BO3HMKAIOUIME NMPH MoabeMe Tpyd, mojoTa U apy-
roro MHCTpyMeHTa B pe3y/ibTaTe UX pacKauMBaHMUS U CMeLEHUS OT-
HOCUTENILHO OCH cTona poropa. [lis HopMasnbHoO# paGoThl portopa
BaXXHOe 3HAaYeHWe MMeEeT MpeIBapUTEsbHbIH 0CEBOM HATAr BCIOMOra-
TeJIbHOro MoAlMnHuka. [IpaBuibHo BbiOpaHHbIH HaTAr obecneunBaeT
MJIOTHOE NpHJeraHue WApUKoB Kk GeroBbIM [OPOXKKaM, yMeHbLIaeT
M3HOC NOBepXHOCTeH KayeHWs, MNOBbILIAeT JOJTOBEYHOCTh M Harpy-
KaeMOCTb MOJLIMITHHUKOB, MpefynpexaaeT BpalleHHe IIapHUKOB MO
AeCTBUEM TMPOCKONMMYECKMX MOMEHTOB M GJlarofapsi 3ToMy CHMXXaeT
K03bGHLUNEHT TpeHHUS.

YpeamepHbIit HATAr CTOJb K€ ONAceH, KaK M HeJOCTaTOUHbIH, Tak
KaK BLI3bIBaeT 3all(eMJleHHe ILUapUKOB, Nneperpy3ky rnoBepXHOCTeH Ka-
YeHUsl M NOBbILIEHHOE TeroBbigeNeHHe. HaTar nogmmnumka ocHOB-
HOl onopb! co3flaeTcst cOGCTBEHHBIM BECOM CTOJIa POTOPA, a €ro oce-
BOe noN0oXeHWe Deryjupyercst CTajJbHBIMM NpOKJagkamu 713, ycra-
HOBJIEHHBIMM 10/l HUKHUM KOJIbLIOM OCHOBHOI onopbl. OceBoit Hatar
BCIIOMOTaTeAbHOro MOJUIMNIHHKA PeryJupyercss NpoKJaAKaMH, KOTO-
PBle YCTaHABAMBAIOT MeXIy HIXHUM TOPUOM CToJa poTtopa U ¢ilaH-
uem 77, coenHHseMbIMU BOJITAMMU,

Bcnencteue Hen3GexHoH HECOOCHOCTH 1eHTPUPYIOIIHX NOBEpX-
HocTeit cTofla M CTaHUHBI POTOpa LIADUKH MOTYT CMECTHTBLCS OT OCH
CHUMMeTpPUH 0eroBbiX AOPOXeK, WU B pe3yjbTaTe 3TOTO HapYUIUTCH
NpaBunbHast paboTa nomuunHWkoB. [Ii ycTpaHeHHs] HECOOCHOCTH
UEHTPUPYIOT OAHO KOJbLO NOAUIMNHHUKA, a Apyroe cBobGoaHO nepe-
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Mentaetrcs no paauycy. Ilox aefictBueM Harpysku cBo6ojHOe KOIblio
CaMOLPHTPUPYETCS OTHOCHTENIbHO IIapukoB, W O6narogaps 3atomy
ofecrnieynBaeTCsl paBHOMEPHOE HArpyeHHe LIapUKOB, cnocobCTByIo-
Iiee YBEJIHYEeHHI0 JONTOBeYHOCTH noawMnHuka. OGbldHO cBO6OIHOE
KOJbLO NOANIMITHUKA YCTaHABJAMBAIOT B CTAHHHE POTOPa.

YnopHo-paguanbHble WIAPUKOBble NOAUWMIHHKKA BbIOMpaOT no
IVaMeTpy INPOXO/JHON0 OTBEPCTHS cToha potopa. Harpysounas cno-
COOHOCTh NOALIMITHAKOB 3aJaHHOTO AMaMeTpa M THNA 3aBUCHT OT MX
cepvy. B ocHOBHOI1 onope cTBONA POTOPA HCNO/b3YIOT NMOJUIMITHHUKH
¢ wapHkamMu gudamerpoM 63,5-101,6 MM, a Bo BcrioMoraTesbHOH orio-
pe — nogwMnHUKU Gosee JlerkUX cepuif C LIapMKAMM IHAMETPOM
38,1-47,6 mMM. KoHunyeckue poaMKONOAUIMNHUKH, objajatolive Mo
CPaBHEHMIO'C LIApPUKOBbIMM GoJiee BbICOKOI Hecyllel cnocobHOCThIO,
B O[Opax CTOJia POTOpa MCIONb3YIOT peako. JTo oOycnoBleHO cpaB-
HUTEbHO BHICOKOW CTOMMOCTBIO M NMOBBILIEHHON YYBCTBUTENbHOCTBIO
K NepeKocaM, BLI3bIBAIOLIMM pe3Koe CHHXEHHE CPOKa WX cayxObl.
OTHOCHTeNbHOE NOoJIoXKEHHe OCHOBHOH M BCIloMoraTesbHOM onop po-
Topa MoxeT ObiTh uMHbIM. Hanpumep, B potope YP-760 Bcnomora-
TeJibHAA OMOpa YCTAaHABJHBAETCS HaJl OCHOBHOI.

BeicTpoxoaHblt Ball ¢ KOHWYeCcKOM uiecTepHeld, 3aKperieHHOH
LUNOHKOM, MOHTUPYIOT B cTakaHe 8 U B COOpaHHOM BW/e yCTaHaBJH-
BalDT B rOPHM30HTa/IbHYI0 PacTo¥Ky cTaHHHbl. CTakaH npeaoxpaHser
CTaHMHY OT BMATHH, 0Opa3ylouIMXcsl IPH YCTaHOBKE MOJIIMIMHUKOB U
MX NpPOBOpauyMBaHWM noa Harpyskoil. KonconbHoe pacnosoxenne
IIeCTEPHU Ha GbICTPOXOAHOM Basy y100HO /NSl KOMNOHOBKM M cHop-
kd poropa. O/IHAKO NPH 3TOM BO3PacTalOT TpeGOBaHUS K >KECTKOCTH
Bajla, TaKk KakK BCJIeACTBHe ero jgedopMalMM HapyulaeTcss paBHOMeD-
Hoe pacnpezesleHHe KOHTAaKTHbIX AaB/ieHWH B 3allellIeHUH LIeCTEPHH
U KOJIeca, YTO NMPHBOAMT K CHU)KEHHIO UX [ONTOBEYHOCTH.

C 3THMX NMO3MLMH WIECTEPHIO NydYille pacnojarath MeXAy IByMs
onopamu. OpxHako, yuyuThiBasi yI06CTBO MOHTaka M peMOHTa, ObICT-
pOXO/Hble Bajlbl BO BCeX KOHCTPYKLHUSIX POTOPOB M3TOTOBJSIIOT C
KOHCO/IbHBIM pacrioiokeHHeM liectepud. [Ipu 3TOM cHuxaercs M3-
rubaoMi MOMEHT, TaK Kak IlIeCTepHS MaKCHMalbHO mpubinxkeHa K
onope Baia. Ha HapyXHOM KOHLEe 6bICTPOXOQHOrO Bajia yCTaHOBJ€Ha
uenHas 3sesaodka 74 nubo kapaaHHas MydTa. [ns GesonacHocTH M
yao6cTBa 06CayXKMBaHUS POTOP 3aKPbIBAlOT KPbIIKOH 7.

Ipu 6ypeHuH c ucnosibzoBaHueM 3a6OMHbIX ABUraTesieil cTost po-
TOpa CTOMOPHUTCA M Giarogaps 3TOMY NpeIOTBpalllaeTcst BpalleHHe
OGypuNIbHOIT KOJIOHHbBI 07 AeACTBUEM PEAKTUBHOIO KDYTSILEr0 MO-
MeHTa. CtomopeHHe ocyulecTBisieTcs (PUKCATOPOM, KOTOpbIH BXOIHT
B paJMajibHble Na3bl AHCKA CTOJIa POTOpA.

B potope, n3obpaxerHtoM Ha puc. 9.2, Ha GLICTPOXOZHOM Bajy yc-
TaHOBJIEHO KoJNeco 74 c ma3aMu /st 3allenneHusi co crornopom 13,
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nepeJBUTAONIMMCS B HANPaBAAIOUIMX BTYJKaX CTAHWHLI NOCPEICTBOM
pykositkn 717, [locneansisi coeauHsieTcsi c BaJMKOM 712, MMeIOUIHM
1WecTepeHKy, KOTopasi BXOAMT B 3allenjieHHC ¢ 3yObsiMM cTONOpa.
[IlectepeHka yaepXuBaeT CTOMNOpP OT BpalleHHA, a pyKositka 77 ¢uk-
cUpyeT ero kpaduue nojoxeHus. Bnaromapsa ycraHoBke cronopHoro
ycTpoiicTBa Ha GbICTPOXOJHOM Bajly KPYTAIMI MOMEHT, AeHcTBYIo-
UIMH Ha CTONOPHOE YCTPOHCTBO, yMeHbllaeTcd. OAHAaKO KOHMyecKas
Nepejjaya ¥ NOAUIMNMHUKM POTOPA BOCIPHHUMAIOT A€HCTBHE PEaKTHUB-
HOTO MOMEHTA, YTO NPUBOANUT K CHHXEHHIO CPOKAa MX CIYXKObI.

B poropax cpaBHUTeNbHO HeGOMbIIOH MOUHOCTH TPYLIUECS AeTa-
JIM cMa3biBaloT pa3bpbisruBaHueM. [Ipu 60sbIIMX MOLIHOCTAX, BbI3bI-
BalONIMX MHTEHCHBHOE TenJoBblIesleHUe, a Takxke BCIeICTBHE KOHCT-
PYKTHBHOM :KOMIIOHOBKM POTOpPa, 3aTPYyAHsIOLIEH CMasbiBaHHe Moj-
IWKMHUKOB W 3yOYaTOi Mepefayd pa3OpbIsTHBaHMeM, MPUMEHSIOT
UHAPKYJISLHOHHYIO CUCTEMY CMa3bIBaHMS.

IoomwnnHUKY GLICTPOXOAHOIO Bajia CMa3bIBAIOT XHAKUM MacCJoM,
3anpaBjisieMbIM B CTakaH 4Yepe3 3ajlUBHbIE OTBEPCTUS. YpoBeHb Macja
NpH 3anpaBKe W 3KCNJIyaTallHH KOHTPOJHUPYIOT € IOMOLIBIO Ke3/10BO-
ro maciaoykasatens 7. [lns npegoTspallieHHs BbITEKaHHs MacJja Ha-
py’XHasi TopLOBas Kpblllka cTakaHa chHabxeHa rpeGeHyaTbiM nabu-
PUHTHBIM YIIOTHeHMeM. BHYTpeHHHMH TOpel cTakaHa MMeeT KpbILIKY
C OTpaXkaTeJbHbIM AMCKOM, NPeIOXPaHSAIONIMM MAciO OT 3arPS3HEHUs!
NPOMLIBOYHBIM PACTBOPOM U MNPOJYKTaMM M3HALIMBaHWsA, MOMajalo-
IIMMH B CMEXHYIO MACJISIHYI0 BaHHY, KOTOPYIO HCTIONB3YIOT AJA CMa-
3bIBaHUSI KOHUYECKON Nepe/laviu ¥ NOALIMIHUKOB CTOJAa poTopa.

B KOHMYeCKMX MOAUIMNHUKAX POJMKH, AeHCcTBYsA nopobHO Jona-
CTAM LIEHTPODEXKHOr0 Hacoca, HarHeTal0T MAacja0 B NOJOCTh MEXIY
NOJIIIMMHUKOM M KpBIKOHW, YTO NPUBOJUT K JOMOJHWTENbHON ero
yTeuke yepe3 ynioTHeHue Basa. OcoOeHHO OUIYTHMO 3TO NMPOSBJISAET-
cs B TOM CJy4yae, KOrJa pPOJIMKH PAcXOASITCS B CTOPOHY YIJIOTHEHWS
M OCH HX KayeHMs CKpeIUMBAIOTCS Mexiay NogumnuukaMu (X-
ob6pa3Hast cxeMa YCTaHOBKH KOHM4YeckuX noawumHHkoB). [lokasaH-
Has Ha puc. 9.3 cxeMa yCTaHOBKHM NOJAUIMIIHMKOB ), NMPH KOTOpPOH
PONUKH CXOOATCA B CTOPOHY YIUIOTHEHMS U OCHM MX KayeHHUs CKpe-
1MBalOTCA BHe MoawnnuaukoB (O-obpa3Has cxema), Gonee npeanoy-
TUTeNbHa. [lns npemoxpaHeHHs MOAUIMITHMKOB OT IeperpeBa BCJeAd-
CTBUE 3aTPydHHUTeNbHOH LUMPKyJIAUMM Macna, HaxoOsulerocss B Kap-
MaHaX, 06pa3oBaHHbLIX MOAMMNHHUKAMH U YIJIOTHEHUSMH KpbILUEK, B
HHXKHEN YacTH CTaKaHa MMeEITCS NPoJoAbHbie KaHalbl 19 a1 BbIXO-
Ja Mac/la B MacJIiHy!0 BaHHY CTakaHa.

LleHTpanbHyO Mac/laHyl0 BaHHY, o6pa30BaHHYI0 Mex1y CTaHMHOH
W CTOJIOM pOTOpA, 3aMpaB/sIOT XUIKHM MacjoM yepe3 3aJTMBHOE OT-
BePCTHe, KOTOpOe 3aKpbIBalOT mnpobKoil ¢ Xe3/M0BbIM yKa3areneM
ypoBHsL Macya. [lns npemoXpaHeHMsl LeHTPalbHOH MACHAAHOH BaHHbI
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OT NONaJaHus NPOMbIBOYHOTO PacTBOpPa, Pa3/IMBAEMOrO INMPH CNyCKo-
NOABEMHBIX ONEPaLMAX, MeXKIY CTAHHHON M CTOJIOM pPOTOpa MMETCs
KOJbleBble NabupHHTHbIE ynioTHeHUs. KoHnyeckas 3y64yaTtas napa u
NOAIIMNHUKH CTOMAa CMa3blBalOTCA Pa3bphi3rMBaHMEM Macja, 3aXBa-
TBIBAEMOrO lileCTEPHEel npH BpalleHUW. B cBA3M c 3THM ypoBeHp
Macsa B 1leHTpalLbHON BaHHe JOJDKeH ObITh BbIllle HMXHETO KOHTYpa
LIEeCTEPHH.

Macno 3aMeHs0T nocie GypeHUst KaKJOW CKBaXKMHbI M HE pexe
yeM uepe3 2—3 Mec. JIna camBa orpaboTaHHOro Macjia B OCHOBaHHMH
KOpIyca uMeloTcs c/iMBHbie npobku. [lepen sannskoil cBexxero Macna
BaHHY Heo6X0OMMO NpPOMBbITHL KepocMHoM. B Tex ciydasx korga
BCIIOMOraTe/IbHbIH NOAUMNHMK pacrojiaraeTcss Haa 3yOyaThiM KoJle-
COM, CMa3biBaTh ero pa3Opbi3rMBaHHeM 3aTpyIHHTeNbHO. B potopax
TAKOM KOHCTPYKUMM [JIi CMa3biBaHHsI BCIIOMOTaTeJbHOTO MNOAUIMII-
HUKa HCIIOAbL3VIOT NJIaCTUYHOE MACJO, 3alpaBJsieMoe PYYHhIM Haco-
COM 4Yepe3 NpPYXUHHYI0 Mac/leHKY.

B porope (cM. puc. 9.2) npUMeHSIOT LUPKYJISUMOHHYIO CHCTEMY
CMa3blBaHHUsl NMOMIMITHUKOB M 3yO4aToil Mapbl € NOMOUIBIO TIYHXep-
Horo Hacoca 716, MPUBOJUMOTO OT 3KCLEHTPUYHON BTYJIKM 15 Ha Obi-
cTpoxoaHom Bany 9. Hacoc 3abupaer Macsio U3 MaciooTcToiiHUKa 18
B CTaHMHe poTopa M mno Tpybkam 5 depe3 kpaH 77 nojaer ero Ha
BepXHUH noawMnHuk 4. YacTb Macia cTekaeT Ha 3yOuaTblif BeHell M
cMa3biBaeT 3y6yaTyio mapy, a Apyrasi 4acTb NpOXOIMT MO KaHajaM M
MOCTYMNAET Ha HWXHHIT NOAWMNHMK 70, ¢ KOTOPOTO CTeKaeT B MacJsi-
HYIO BaHHY.

B portope YP-760 wucnonbs3yioT cron c60pHON KOHCTPYKLHH, CO-
CTOSIILMIA U3 MOJIOH BTYJKH 7, coequHsieMoi ¢ auckoM 3 Gosramu 2 ¢
noTaiHo#t ronoBkoM. BaaMeH cTakaHa WCMNOJMbL3YIOT I[epexo/iHble
rHiab3bl 6 1 8

BrictpoxoaHbiit Ban 6 (cM. puc. 9.3) MOHTHPYIOT B CTakaHe 7 Ha
CHApPEeHHBIX PagWajbHO-YyMOPHLIX KOHHUYECKHUX POJIMKOMOAUIUMHHUKAX
5, pacnosoxeHHbIX CO CTOPOHBI WIECTEPHH 7, U Ha paJHaJlbHOM PO-
JIMKOBOM MNO/JILIMIHUKEe 9, YCTaHOBMEHHOM Ha NPOTHBOMNOJOXHOM
KOHlle Bajla. 3epKajlbHOe PAClojioXKeHHe KOHMYeCKHX MOALIMITHUKOB
ofecneynBaeT TOYHYIO IBYCTOPOHHIONW (MKCAllMI0 Bajla, HeoOXOAHM-
MYyl Iisi HajexHoH u OeciiyMHo# paGoTthl nepegauu. Posnmkosbiit
MOAWMIHUK — MNJaBaloliMi, oH obecrnieunBaeT OceBOe NepeMelieHUe
BaJla IPH TenaoBoi gecopMaLlHH.

B ¢ukcupyomieit onope BHYTpeHHHe KOJblla NOAUIMMIHMUKOB 3a-
KpernjieHnl MexIy 3aljledyukoM Bajla M Maciopa3Opbi3arHBalOIIUM
KOJbIIOM 4, KOTOpoe ymupaercs B Topell uwectepHd. HapyxHbie
KOJibl[a MOAUIMIHKKOB 5 ¥ 9 3akperieHbl MexIy BHYTPEHHUM 3 H
HapyxHbiM 77 ¢paHIIaMU CTaKaHa C MOMOLIbI0 METAIHUYECKUX Npo-
KJafoK W AMCTAHUHOHHOMH BTyJNKKM & BHyTpeHHee KOJbIO DOJHUKOBO-
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ro MOJWUMHHKA KPEMHTCA MEXAY 3aljleyvMKOM Bajla M KoJsuoM 10,
3aTAHYThIM TODLOBbIM ¢ylaHueM 76 dYepe3 MPOMEXYTOYHbIE OeTajnu
13—-15 ¥ 1McTaHUMOHHOE KOJbLO 17

OceBble 3a30pbl NOALIMITHMKOB PeryJHPYOTCS AUCTaHLMOHHbIM
BTy/1KamMH 8, 14 ¥ c nomoulbio Habopa MeTalIM4YeCKHX MPOKIaIoK 18,
YCTaHOBJIEHHbIX MeX1y cTakaHoM M ero ¢aaHuamu. OceBoil 3a3op
NOJUIMMHUKOB, KOHTPOJMIMPYEMBbIi N0 OCEBOMY CMeLIEHMIO BaJla OTHO-
CUTEJIBHO CTaKaHa JoJokeH OblTh B npefesaX, YCTPAHSIIOUIMX 3allleM-
JeHHe M obecneynBalOUMX PaBHOMEPHOe pacnpelelieHHe HAarpPy3ku
MeXIy POJMKaMH

Hanexnast u G6eciuymHas pa6ota koHuueckoil napbl obecne-
YMBaeTCA MNpU [1PaBHIbHOM KOHTakTe 3y0ObeB, JOCTMraeMOM COB-
MelllcHHEeM : BEPIIMH HayasJbHbIX KOHYCOB KoJleca 2 W LiecTepHH T
3allenjieHHe pPeTyJUDYIOT NYyTEM M3MeHeHHs OCEBOTO [MOJIOXe-
HHUA 1UeCTEPHH C MOMOUIbI0 MeTa/NIMYeCKHX MpoKaaaoK 718, Beimo-
HeHHbIX B BMJe MOJyKojell ¢ npope3ssmMu Aas Gonros. Baaromaps
3TOMY [POKJAJKM YCTaHaBAMBaWOT 6e3 pa3paGoTKM YIIOTHSEMbIX
AeTaneil MyTeM HE3HAYUTeNIbHOTO OTBMHYMBaHUs Gosntos 72, mocra-
TOYHOTO [JI1 MNpoXoda nNpPOKJagok I[IpaBHABHOCTL pPeryJMpoBKU
3auenyieHust OOBIYHO KOHTPOJNMPYIOT 1O NSATHY KOHTaKTa 3y6beB
[Ipn cbopke poTopoB monb3ylTcs MeHee TOYHbIM, Ho GoJiee mpoc-
ThIM CIIOCOGOM KOHTpPOJIA — MO TMUIAaBHOCTH BpallleHWs CTojia po-
TOpa MpH NMPOBOpaYMBaHUM GbICTPOXOAHOrO Bajla ycuiaueM pyk pabo-
4ero

Ponukosbift 3axuM (puc 9 4) coctouT M3 Kopnyca 2 M OTKMpHOM
ckobbl 3

Kopnyc ¥ HHXHSAA 4acTh OTKHAHON CKOOB! 3aKpPBITHI KPBIIIKaMU 4
u ckpernenbt Gontamn OtkuiHast ckoba coequHeHa ¢ KOpNycoM
wapHupoM 5 BepxHss 4acTh xopnyca HMMeeT KBaJpaTHOE ceveHMe,
COOTBEeTCTBYIOLIee paiMepaM KBaJpaTHOrO yriaybieHust BKJajbiuiei
HuxHss yacTb koprnyca cHabXeHa LUEHTPUPYIOLIMM ILMIHHIpHYe-
ckum nosickoM  Handbl ocu poaukoB 1 ycTaHaBAMBAlOT B Masbl
KBaJ[paTHOrO CeYyeHUsi Ha BepTHKaJbHbix pebpax kopnyca ¥ HUxKHeH
YacTH OTKMAHOM ckobbl PaccTosiHue Mexay pOAMKaMH No pa3Mmepy
Be/yilleit TpyObl peryJIMpyl0T NMOBOPOTOM laldbl 0CeH NOJUIMNTHHKOB
Ha Topuax uand MMeloTcs MacineHKHM s CMa3blBaHHUS TMOALIMNHH-
koB TexHu4yecKMe XapaKTepUCTHKHM OYpOBLIX POTODOB NpHUBeLeHbl B
Tabn 91 1 9.2

Potopel WMelOT rpynnoBoit 1160 WHAWBMAYaNbHbIH NpPHUBOA
Ipu rpynnoBoM npuBoZe POTOP COEAMHSIETCA C ABHUraTeNsiMM Oypo-
Boit nebenku nOCpPeACTBOM LENHbIX Mepelad, KApAaHHbIX BajloB H
3ybuatbhix pedAykropoB MWHAMBUIyalbHbIH NPUBOA MPUMEHAIOT B
3JleKTPHYecKMX OypOBBIX ycTaHoBKaX, NMpeiHa3sHaYeHHLIX ANs 6ype-
HUS CcKBaxuH rayOuHo# 6000 M n Gonee 3HaueHMe KDPYTALLErO
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Tab1uua 91

TexHHYeCKHe XapaKTEPHCTHKH poTopos Gyposbix ycranoBok OAO <«¥Ypanmams

—

nepeaada KITHHHYeCKaA

[okaszatens P 700 P 950 P-1260
—
JinaMeTp OTBEpCTHA B CTOJNE POTOpa, 700 950 1260
MM
JluamMeTp OTBEpCTHMA C TEPEBOAHHKOM, 560 560, 700 | 560, 700, 950
MM
JlonycTumMas CTaTHYECKAS HArpyaka Ha 5000 8300 8000
cron, kH
PaccToAaHHe OT LEHTpa A0 UEMHOIo Ko- 1353 1353 1651
neca, MM
CraTiecknii  KpYTAILHIT MoMeHT Ha 80 120 180
ctone potopa kH M
Tlepenatoynoe 4IC10 OT NPHBOAHOIO 3,61 3,81 3,96
Basa A0 CTO/a PoTopa
Mpusoanoit pan
ANHHA BHIXORHOMH 4acTH, MM 165 165 250
pa3Meps! WTMOHOYHOTO Ma3a, MM 40x148 40x148 40x153
TMoAWHTHUKH TPUBOANHOTO Bajla 7538 7538 3634
OcHoBHasa onopa 1687/770X | 1687/1060X | 1687/1400X
BenomorateabHast onopa 1688/700X | 1688/1060X |11689/1400X
Pasmep kBaapaTHoro orBepcTus B 3a- | 120, 145, 160|120, 145, 160 | 120, 145, 160
KHMax IoJ Beayulyio Tpyby, MM
Macca, xr 4760 7000 9460
TabapitTHple pa3Mepnl, MM
AMHHA 2270 2425 2910
BBICOTA 680 750 800
IIHPHHA 1545 1850 2230

MNpuMevanue ﬂ)l‘ﬁ BCEX YKa3aHHHX TMNOB MaKCMMWibMAR YaCcTOTa BPAMIEHUA
crona poropa 350 MHH ', BHIXOAMOM AMaMeTp MPHBOAHOrO Bana 150 MM, 3ybuartas

Tabauna 92
Texunyeckne XapakTepHCTHKH

0OAO <«Boarorpaackuit 3asoa 6ypoBolt TexHUKH»

poB GypOBbIX yCTAHORBROK

[oxkasatens P-560 P-360

JuameTp OTBEPCTHA B CTOJME POTOPA, MM 560 360
JonycTumaa cTatveckas Harpyska, kH 2500 1250
MaxcumanpHas 4acToTa BpamieHHA CTOJa, 250 200
MHH
PaccToanHe OT cepeAMHB! HeNHOTro Kojeca AO - 900
UEHTpa PoTOpa, MM
MHaxcnma.ubHuﬁ MOMEHT Ha CTONE DOTODa, 35 12,3
kH m
Yuc o 3ybreB llecTepHH,/Koneca 19/58 17/56
IpuBonHoi Bax

AMaMeTp BHIXOJHOM 4acTH, MM 150 92

IJTHHA, M 140 165
Noawunuuks npusoaxoro Baia 3624 3620
OcHosHas onopa 91682/670 9168/288
Bcnomoraresnas onopa 31688,/630 7165/284
Paamep kBazpaTHOro OTBEPCTHA B 3aKHMaXx 4, 5,6 83
Noj Bexyuryo Tpyby, MM
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Nporoixenue tabn 92

Moxazarens P-560 P 360
Macca, kr 4075 1530
TabapuTHble pasMepsl, MM
ATHHA 2209 1393
WHPHHA 1350 924
BHICOTA 1350 560

Mpumeyanue Jlna poTopos ykasaHHbIX THHOB 3yG4aTad mepeaya — KoHMye
cKast ¢ XpyrosnM 3y6om

‘Pa3mep B mioiiMax

MOMEHTa, NepefaBaeMOro POTOpPOM, KOHTPOJMpYeTCsl AaTyMKaMM, yc-
TAaHOBJIEHHBIMU Ha NPUBOAHOM Baly NMGO B CHJIOBBIX Mepefayax po-
TOpa

9.2. BbIBOP OCHOBHDbIX ITAPAMETPOB BYPOBbBIX
POTOPOB

[TapameTpbl poTopa OTpenensioT MCXOAS U3 KOHCTPYKLMM CKBa-
’HWHbI, KOMIOHOBKM OypMJIbHONH KOJIOHHBl U TpeboBaHMit, MpeabsiB-
ASeMbIX TeXHOJOTMSMM OYPEHMS M KpensieHust CKBaXXHH

JlMaMeTp NpOXOJHOTO OTBEPCTHS B CToJie POTOpa JAOJMXKeH ObITh
JAOCTaTOYHbIM [/ CTycKa A0J0T M obcagHbix TpyO, MCIOJNb3yeMbiX
npu GypeHuH M KpersieHMH ckBaxkuHbl [l aToro HeoOxoammo, 4To-
6b1 AMaMeTp npoxoaHoro oTBepcTusi D B cTone poropa Obln Gosblue
AMaMeTpa JoJioTa Npy GypeHMH CKBaXKMHBI MOJ HanpasiaeHue D,

D =D,y + 35,

rae & = 30-50 MM — auaMeTpasbHBbIA 3a30p, HeoOXoAMMBIA A CBO-
GoaHoro npoxoja A0J0Ta

JlnaMeTp 10/OT 3aBMCUT OT KOHCTPYKLMH ckBaxxuH B raybokux
CKB@XXMHaxX JAvaMeTp HamnpasjeHusi oOblYHO JocTaToyHo OGosblioi,
BO3pacTaeT BCJEJCTBME YBeJMUEHHS YWCJa NPOMEXYTOUHbIX KOJOHH
Husxe npusenenbl Haubojiee pacnpocTpaHeHHble AWAaMeTPbl Hanpas-
JIeHHi M JoJ0T A GypeHHs cCKBaXMHBI NOJ HanpasJieHHe

['ny6MHa CKBOXHHBI, MM <3000 3000-5000  5000-8000
Jli.aMeTp HanpaBTeHHA MM 325-426  426-525 525-580
JlnameTp 10T0TA MM 394-540 490-640 590-705

M3 npuBeseHHbIX JaHHBIX CjeJyeT, YTO JAMaMeTpbl HampaBJieHUH
M COOTBETCTBYIOIIMX MM JOJIOT [JI pPacCMaTpuBaeMblX IyOMH cKBa-
XHUH OrPaHWYMBAIOTCS ONpelie/ieHHbIMU Tipefenamu biaronaps ato-
My B OypOBBIX yCTaHOBKaxX CMeXHbix 1o riyOuHe OypeHus kiaccoB
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MOXXHO HCTIOJIb30BaTh POTOPbI, MMEOUIHe OAMHAKOBBIA AHaMeTP Mpo
XOJHOTO OTBEPCTHSA, H COKPAaTUTb COOTBETCTBEHHO MX HOMEHKJIATYPY
PoTopbl, puMeHsieMble 11 GypeHusl CKBaKHH Ha Mope, UMeloT 60-
jee LIMPOKOe MPOXOJHOE OTBepcTHe, BbIGMpaeMoe 1o AUaMeTpy Bo-
JooT/esiolleil KOJOHHBI, CBf3biBaiolled NMOABoOAHOE YycTbeBoe 000-
pyAoBaHHe ¢ OypoBbiM cyaHoM IIpoxoaHoe oTBepcTHe BKJI/biliei
CTOMa POTOpa AOJIKHO ObITb JOCTATOYHBIM JISL TIPOX0Ja 6YpHIbLHOM
KOJIOHHBl NIPHM CNYCKONOAbEeMHbIX onepauusax Wcxoas w3 Haubosb-
mux auametrpos (203 mm) 6ypunbhbix 3amxoB (3111-203) u yraxe-
NeHHBIX 6ypUNIbHBIX TPY0, OTBepcTMe BKJaiblLIEel CToJjia POTOPOB
BCEX THIIOpa3MepoB NPHHATO PaBHbIM 225 MM

JonycTuMmas cTaTHdeckas Harpy3ka Ha CTOJl pOTOpa A0JkHa ObiTh
JOCTaTOYHOM JAJIA yAEp)kaHWs B HENOIBHXKHOM COCTOSHMM HanboJee
TAXeN0ii obcamHOM KOJIOHHbI, MPHMeEHAeMOH B 3aJlaHHOM JAMalla3oHe
rnybuH 6ypeHuss B GosblunHCTBe ciyyaeB Gosiee TSXENbIMM OKa3bl-
BAlOTCA NPOMEXYTOUHble 06CaJHble KOJOHHBI, BeC KOTOpBIX /s He-
KOTOPHIX KOHCTPYKUMH CKBa)XHHBI TIDUOAMXKAETCH K 3HAYEHUIO J10-
MyCTUMOI Harpy3km Ha Kpioke 6ypOBoH yCTaHOBKM B cBSI3M ¢ aTum
nacriopTHoe 3HayeHHe NONYCTUMOI CTaTH4ecKoi Harpy3kH Ha cToJ
poTopa o6blYHO COBNAJaeT € AONYCTUMON HArPy3KOH Ha KpIOKe, NIpH-
HATON Ans 6ypOBbIX YCTaHOBOK COOTBETCTBYIOLLETO KJacca

Hapsay ¢ atTuM gonycTuMasi ctaTHyeckas Harpyska P He Jo/kHa
TpeBbILIATh CTATHYECKOH IDY30MOIbEMHOCTHM MOALIMITHUKA OCHOBHOM
onopb! cTona poropa C,

Gmnax € P < G,

rae Gpax — CHJA TAXeCTH Haubosee TsXeloM KOMOHHBI 06CafHBIX
TPy6, npuMeHsieMoil B 33laHHOM AHamna3oHe rayOuH 6ypeHus

[oawunHUKKM, NpHMeHsieMble B OCHOBHOi onope crojia 6ypoBbIX
POTOpOB, Kak yKa3bIBAJOCh paHee, NoAOMpaloT Mo AMaMeTpy MPOXoj-
Horo oTBepctus (Taba 93) Tak, ynopHo-pajManbHbie lLIADUKOBbIE
NOALIMNTHUKY, BblOpaHHble N0 JUaMeTPy IMPOXOAHOTO OTBEPCTHUS CTO-
Ja poTopa, obecneunBaoT Gosee yeM 1,5-KpaTHBIH 3anac no oTHoule-
HMIO K JIOTyCTUMO# CTaTHYecKoi Harpyske Ha CTOJ poTopa

YacToTy BpallleHHs CTONa pOTOpa BbIOMpAIOT B COOTBETCTBUH C
TPebOBaHUSAMH, NpebsBIASEMbIMA TeXHOJIOTHEH OYpeHHs CKBaXKMH
Haubonbiuas yactora BpameHus: CTosa poTopa OrpaHM4MBAETCH KPH-
THYECKO} YaCTOTOl BpAlUEHHs 6YPOBBIX JOMOT My < 250 MuH .

OnbiT OypeHuss CKBaXKMH DPOTOPHBIM CMIOCOGOM TNOKa3biBaeT, YTO
NpyU JanbHeHlIeM YBEJIMYEHHH YacTOThl BpallleHWs yXYAUIalTcA No-
kasatenu paboTbl nonoT Hapaay ¢ 3TiM crlefyeT y4YWTbIBAaTh, YTO €
POCTOM 4YacTOTBI BpalleHHs] YBEJWUYMBAIOTCA LEeHTPoOeXHble CHIIBI,
BbI3bIBAIOLIME NPOJOJbHBIH M3rub GypHIIbHON KOJIOHHBI, BCIeACTBHE
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KOTOPOTO TIPOMCXOASIT YCTAJOCTHble pa3pylieHHs B ee pe3b0oBbIX
COEMHEHHSIX M UCKPHUBJIEHHE CTBOJIA CKBAXKHHBI,

Bypenue ray6okosaneraiouiMx abpa3MBHBIX M BecbMa TBepABIX
nopof, 3abypuBaHue W KaJubpPOBKY CTBOJA CKBAXXMH MPOBOAAT NpH
yacToTe BpauleHMs A0 50 MuH '. JINS NepHoaM4eCKOTo TPOBOpPauyMBa-
HUs1 OYDHJIbHOH KOJIOHHBI B Lie/iAX YCTpaHeHHsl NPUXBaToB INpu 6y-
peHuH 3a60HHBIMK IBUTaTeNISIMM, a TaKXe A/ BPalleHUs JIOBUJIbHO-
ro MHCTPyMEHTa DX aBapusiX B CKBaxuHe TpebyeTcs aasibHeiillee
CHMXEHUe YacTOThl BpallleHHs cToMa poTopa fo 15 mun . C ydeToM
3TMX Tpe6OBaHWil HauMmeHblLUAs 4YacTOTa BpallleHHsI CToJia DOTopa
Nenin = 15 MuH ™"

OrtHolllenne mnpefeNbHbIX 3HA4YeHMil 4aCTOTHI BpALleHHUs oOlpese-
ASeT AMaNa3oH ee PeryaupoBaHus R, = Mpay/Mmm-

Ha ckopocTHy0 XapakTepHCTHKY pOTOpa CYUIECTBEHHO BJMSET
THIT UCNOJb3yeMOro NpUBoja. [IpeAnoYTHUTeNbHBIM SIBJSleTCS 3JieK-
TPOTIPUBO NOCTOSIHHOTO ToKa. obecneymBarommii Heccrynenyaroe
M3MeHeHMe 4acTOTbl BpalleHus cTosia poTopa B HeoOxoanMMoM auana-
30He perynupoBaHus. [Ipu Au3enbHOM NpPUBOJE M 3JIEKTPOIPHBOLE
NepeMeHHOr0 TOKAa MCIOJIb3yIT MeXaHW4ecKHe TepefadM, OCYyHIeCTB-
JSIOUMe CTyNeHYaToe peryjMpoBaHHe 4acTOThl BpallleHHs CTojla po-
Topa. Yucno ckopocTeit poropa A0/KHO ObiThb JOCTAaTOYHBIM [JIS
yaoBieTBopehust TpeboBanuit 6Gypenus. OaHako TNpH TPYNHIOBOM
npusoae ¢ 6yposoit nebenkoi poTop 06bIYHO UMEET TPH-YEThIPE CKO-
pocti. B 3TOM ciyyae nosb3yloTCs CMeHHBIMM LIETTHBIMU 3Be3f04Ka-
MH, C TOMOIIbIO KOTOPBbIX YMCJIO CKOpOCTEl POTOpa MOXET yBelUuM-
BaTbCs COTJIACHO 3aBMCHMOCTH
z2=2",
Tle 2 — YUCJIO CKOPOCTEH pOTOpa; Z, — YUCJIO CKOpOCTEil, epenasae-
MbIX OT OypoBOii nebeakH; m — YMCIO CMEHHBIX LIEMHBbIX 3Be3[0deK
Ha NpUBOJHOM BaJly pOTOpA.

B uensix Gosiee moaHoro yaoBaeTBopeHus TpebGoBahuit GypeHus
AuanasoH peryJMpOBaHMS 4YacTOTbl BpallleHHs CToJa PoTopa AeNST Ha
CpeaHMIt W KpaHHHMe HHTepBaibl. B cpeaHeM, CpaBHHTENbHO Y3KOM
HHTepBaJie 4YacToTa BpallleHHs pOTopa M3MEeHSAeTCA COrJacHO reoMeT-
pUyeckoMy Ppsay umces, 3HaMeHaTeldb KOTODOTO MeHblie, 4eM ¥y
KpallHMX MHTePBAJIOB AHMaNna3oHa peryauposahus. Bnarogaps atomy B
CpeaHeM MHTepBaJie YMeHblIaeTcs pa3HOCTb MeXKAY CMEXHBIMU 4Yac-
TOTaMH BpalleHMsl CTOJIa POTOPa, YTO MO3BOJIsSieT TOYHee COriacoBbl-
BATb 4acTOTY BpallleHus HojoTa ¢ TpeboBaHusmu OGypeHus.

Hns obpaTtHoro BpauieHus (peBepca) A0CTaTOYHO OAHON MAM ABYX
Nepesay, obecriednBalOIIMX BpallleHus CTOMIA ¢ YacToToit 15—-50 Muu ',
HeobGxoauMo#t a71a paboThl ¢ Tpy6aMH M JIOBUJbHBIM MHCTPYMEHTOM,
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MMeIOLUIMMH JieByio pe3b0y. [lpu aiexTpHuyeckoM NpuBoAe BCAEACTBUHe
peBepCHPOBaHKS [IBUTraTeNeit pOTOp MMeeT OAMHAKOBblE YacTOTbl Mpy
npsiMoM M 06paTHOM BpaLLEHHH.

B nporecce npoekTHpoBaHUS MPHBoAA POTOPA, U 0COBEHHO Ipym-
nosoro npuBoja 6ypoBoit JebeAKH W POTOPa, BO3MOXHBI OTKJIOHEHUs
OKOHYaTeNbHO MPUHATHIX 3HaYeHMIl 4acTOThl BpallleHHs CToJa POTopa
OT pacyeTHbIX, OOYC/IOBJIEHHblE KOHCTPYKTHBHBIMU COOOpaskeHUAMU.
CreayeT TakXe OTMETHTDb, YTO NPH AM3e]b-THAPABIHYECKOM NPUBOe
6naromaps TypboTpaHcgopMaTopy HacToTa BpalleHHs poTopa H3Me-
HSIeTCS TI0 HeTnpepbIBHO-CTYNMEHYAaTOM KpUBOH.

MoiuuHocts potopa N fosxHa ObITb AOCTAaTO4YHOM AN BpallleHus
6ypuJIbHOI KOJIOHHBI, 10710Ta M pa3pyLleHus 32609 CKBaXKMHbI:

N = (Nu + Ny)/n,

rae Ny; — MOIIHOCTb Ha XOJIOCTOE BpalleHHe OypUJIbHOM KOJIOHHBI;
N; — MouIHOCTb Ha BpauleHue A0JoTa U pa3bypusaHue 3abos;, n ~
KI1/l, yuuTbIBaOWUi NOTEPH B TPYIIMXCS JETANIAX POTOPA.

MoltiocTh Ha XxoJ0CToe BpallleHue OYpUJIBHOM KOJOHHBI (Mo-
MEHT, TepeJaBaeMblii J0JIOTY, PaBeH HyJi0) pacxoayeTcss Ha INpeojo-
JieHWe COMpPOTHMBJIEHHS BpalIEHMIO, BO3HUKAOLIETO B cUcTeMe Oy-
pHJIbHAS KOJIOHHA — CKBakuHa. CONpoTUBJIEHHe BpalleHUIo 3aBHCHT
OT AJAWHBI U auameTpa OYPMJIBHOH KOJOHHBI, MJIOTHOCTH NPOMbIBOY-
HOM XH/JIKOCTH B CKBaXKHHE, TPeHUS Tpyb o creHkH ckBaxkMHbl. Co-
NpOTUBJIEHUE BPAUIEHHIO H3MEHAETCS B 3aBUCHMOCTH OT KDMBH3HbBI H
COCTOSIHMSI CTEHOK CKB@XXHMHbI, NPOCTPAHCTBEHHOH (HopMbl 6ypHIIbHOM
KOJIOHHBI, BUBpALIMH, BbI3BAHHOM TPeHHEM U IeHTPOOeKHBIMH CHJIAMH.

C yBenuuyeHHeM 4acTOTbI BpallleHUs MOHIHOCTh Ha XOJIOCTOe Bpa-
ieHHe OGYPUJIBHOM KOJIOHHBI BO3pAcTaeT B CTeNeHHOH 3aBHCHMOCTH.
Hapsiay ¢ 3TMM Ha MOUIHOCTb XOJIOCTOTO BpalleHHs GYPHJIBHON KO-
JIOHHbl BJIUSAET PS4 CAy4YailHbIX MU TPYAHO YYMTbIBaeMblX (hakTOpOB,
BO3HUKAIOLIMX TP OYpeHHMM CKBaxuHbl (KpyTWibHble kojebaHus,
06Bas CTEHOK CKBaXKuHbI, oOpazoBaHue KaBepH, UCKPUBJIEHHE CTBOJIA
CKBRXUHLI, U3MeHeHHe NpPOCTPaHCTBeHHOH ¢opMbl OypuIbHOH KO-
JIOHHBI U 1P.).

CJ0XHOCTb TIPOLIECCOB B3aUMOAEICTBUS BpallaiouleHcs KOJIOHHb!
W CKBa)XMHBI 3aTpPyAHSIET BbIBOJ aHaJUTHYECKMX 3aBUCHMOCTeH AJIS
onpejeseHus MOLIHOCTH, Pacxoiyemoil Ha XoJocToe BpatieHue Oy-
PUJIBHOI KOJOHHBI, TO3TOMY B MPAKTHYECKUX pacyeTax Mojb3yloTCA
aMNUpHUEcKUMH OopMyIaMH.

PacueTbl nokasbiBaloT, 4To Ha kaxsbie 1000 M OypuibHo# KosoH-
Hbl pacxol MOLIHOCTH Ha XosocToe BpauleHue Ny, (dacroTa Bpatlle-
Hus 100 mun!, mIoTHOCTL pacTBopa 1,2 T/CM’, yrol MCKpHBJEHUS
3-5°) B 3aBUCHMOCTH OT AxMaMeTpa TpyO ciexyowmii:
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114 127 141 168
8.8 109 136 191

I uameTp TpY6, MM
MomHocTs Ny,, kBT

MolsocTs, pacxoayemasi Ha BpallleHde J0JI0Ta M pa3pylueHue 3a-
6051 CKBaXKHHBI, MOXXHO NpPUOIMXKEHHO oLleHUThb 1o opMyIe

Nu = P'O Pchp)

rae o — ko3apduuMeHT conpoTuBieHHs AonoTa; P — oceBaﬂ Harpys-
Ka Ha gojoto, kH; n — Yacrora BpauleHus gonoTa, C Rq, — cpex-
HUl pagvyc 10J10Ta, M.

PexomeHnayoT ciaeayiwolime KoapPULHeHTH COMPOTHBAEHUS J0J0-
Ta In8 aJMasHoro Mo = 0,2+0,4; TBepAOCN/IaBHOTO M pexyLUero THMa
po = 0,4+0,8; nna wapoweyHoro po = 0,2+0,4.

Cpennuit paauyc aonorta R, = D,/3, rne D, — nnameTtp aoJjora.

B nmnpouecce 6ypenus CKBaXkuHbl TPOMCXOAWT HENpEpPbIBHO-
cTyneHyatoe H3MeHeHHe mnorpebssieMoil pPOTOPOM MOHIHOCTH. 3TO
obycroBsieHo NociefoBaTe/bHbIM yBelMYeHueM AJMHbI OypHIbHOM
KOJIOHHBI, CTYIEHYAThIM YMEHbLIEHHEM AMaMeTPa KCMOJb3yeMblX AO-
JIOT, @ TakXe M3MeHeHHeM pexXHMoB OypeHus mo mepe yraybseHus
CKBaXHHbl. B Teoperuyeckux pacyerax, BBHIIOJHSEMBbIX MpH Bhibope
MOLLHOCTH POTOPA, TaK Xe, Kak M NpH pacyere OYpUJbHOI KOJOHHBI
Ha MPOYHOCTb, OceBas Harpy3ka Ha J0JI0TO, YaCTOTa ero BpallleHUs U
IJIOTHOCTb [IPOMBIBOYHOM XKMAKOCTH, XapakTepH3ywoluue pexuM Oy-
peHHs, TIPHHUMAIOTCS HeW3MEHHBbIMH [/ KaXXAOro pa3Mepa J0JIOT,
MCTONb3yeMbIX TNPH OypeHUH CKBaXHHBI 3aJaHHOM KOHCTPYKLMM.
PacyeTHble 3HaueHHs yka3aHHbIX MapameTpoB OypeHusl BbIGMpAOT Ha
OCHOBE 3MIHUPUYECKUX 3aBUCHMOCTEI1 U OMBITHBIX AaHHBIX, MOJYYeH-
HbIX pu GYpEeHUHN CKBaXKMH aHAJIOTHUHbIX KOHCTPYKLMH.

B npexBapuTesbHBIX pacyeTax yacTOTy BpallleHMsl cToJla poTopa B
3aBHCMMOCTH OT Tekylleit L u koHeuHoM L, rny6uHbl OGypeHus Bbl-
YUCAAIOT M0 IMIIUPHYECKOH 3aBUCHMOCTH, NPUHSTONR Y pasiMall3aBo-
IoM;

n=200-150-=.

Ly

[In10THOCTL NpPOMBIBOYHOM KMIAKOCTH, yY4HTbIBaeMas NpH pacyeTe

MOLIHOCTH, KOTOpasi PacXoAyeTcsl Ha XoJiocToe BpallleHne OypHIibHOit

KOJIOHHBI, pacCYMTbIBAOT 1o ¢opMyJie, MojyyeHHoH Y paiMaiusaBo-
AoM Ha OCHOBE CTAaTUCTHYECKUX JAHHBIX:

=021 gL+ 1,25

Ha ocHoBe yka3aHHBIX 3aBHCHMOCTEH ONpeNesloT MOLIHOCTH,
HeoOxonuMble AN GYDEHHS] CKBRXXMHbI MOJA HanpaBjieHWe, KOHAYK-
TOp, NpOMeXYTOYHble M IKCTIyaTallMoHHbIe KoJsoHHbL. [lo Hanbosb-
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Ta6auua 94
TexHHyecKHe XapakTepHcTHKH potopor (TOCT 16293-82)

Mokasatens P-460| P-560 P-700 P-950 P-1260
JAnamerp otBepcTHs B| 460 560 700 950 1260
CToNE POTOpa, MM
Jonyctumas cratideckas | 2000 3200 4000 6300 8000
Harpyska Ha CTon poTopa,
xH
MomuxocTs poTopa, kBt 180 370 440 500 540
Makcumansustii kpytsa-| 30 50 80 120 180
muit momeHT, KH'M, ne
6onee
Basosoe paccrossue, MM | 1353 1353 1353 1353 1651
Ycrosuasn raybuna fype- | 1600 11600-4000) 3200-6500 |6500-10 000 80050-
HHA, M 12 500

MpumMey aHme. Jlna Bcex TMNOpa3MepoB YacToTa BPAIUEHMS CTONA POTOPa He
6ontee 250 Muk '; npoxoaHoil IHAMETD BTYNKH poTopa 225 MM.

uleMy NoNy4eHHOMY 3Ha4yeHHIO BbIOMPAIOT PACcyeTHYIO MOUIHOCTb PoO-
Topa.

MakcumanbHblil Bpamamouivil MoMeHT My, (B kH-M) onpeaensiior
Mo MOUIHOCTH U MHHUMaJlbHOW 4aCToTe BpallleHHs cTOJ1a poTopa:

Muax = Nn/nmim

rre N — MouHocts potopa, kBt; n — KIIJl poTtopa; mpin — MHHM-
MaJIbHasi 4acTOTa BpauieHus, MuH .

MakcHManbHblil BpamalomuiAi MOMEHT OrpaHMYMBAETCS TMPOYHO-
CTBIO 6YpUIBHON KOJIOHHBI M fleTasteld, NepeJaiolyux BpalleHHe CTONY
poTopa.

baszoBoe paccrosinue, usMepsieMoe OT oCH pOTOpa A0 NEPBOro psi-
na 3ybpeB llenHol 3Be3fodkH Ha ObICTPOXOAHOM Baly pOTOpa, MC-
NMOJb3YIOT TNpy TPOEKTHPOBAHUM [EMHON nepegaud, nepejaroiieid
BpamieHue o1 Jebeaky poropy.

B tabn. 9.4 npueesenn! TexHWYecKHe XapaKTEPHUCTHKH DPOTOPOB,
MCIIOJIb3YeMbIX TPH OYPEHUH CKBaXKUH.



3ABOMHbIE ABUTATENN

10.1. TYPBOBYPbI

B TypbunHoM 6ypeHuM k03pULIMEHT Nepefayd MOUIHOCTH OT
MCTOYHWKA SHEPrUH K A0JOTY 3HAYMTEJbHO Bbillle, YeM B POTOPHOM.

CoBpeMeHHBIH Typbobyp KoxeH obecniednBaTh:

JOCTaTOYHbIA KPYTAWMIA MOMEHT NMpDH VAEAbHbIX pacxofax K-
kocTH He Gonee 0,07 11/c Ha cM® momanu 3a60s;

yCTOlunBYyl0 paboTy NpH YacToTax BpallleHUs MeHee 7 ¢t s
nrapolteynbix ¥ 7-10 ¢! ans anmasHbIX 10J10T;

MakcuMaJbHo Bo3MoxHbiit KIT/I;

cpabaTbiBaHue Nepenaja JAaBieHus Ha gosote He Menee 7 MIla;

HapaboTKy Ha oTka3 He MmeHee 300 u;

JoaroBedHocTh He MeHee 2000 y;

NIOCTOSIHCTBO 3HEPreTHYeCcKO! XapaKTepUCTHKH MO MeHbliell Mepe
Zo HapaboTKH Ha OTKa3s;

He3aBUCUMOCTb 3HepreTHYeCKOW XapaKTePUCTHKM OT AaBJieHUs M
TeMIepaTyphbl OKpyKawolleH cpebl;

BO3MOXHOCTb M3MeHEHHUSI PeoJIOrMYecCKMX CBOHCTB Oyposoro pac-
TBOpa B npoiecce A0JIOMeHHUs,

BO3MOXHOCTb BBeleHHsi B OypoBo# pacTBop pa3lW4HBIX HAMOJHU-
Tene#l u go06aBoK;

BO3MOXXHOCTb TIPOMBIBKM CTBOJIa CKBaKMHbI 6e3 BpailleHus [J0-
NoTa;

BO3MOXHOCTb OTIpeie/IeHUs TPaeKTOPMH CTBOJIA CKBaXXHHBI B JIO-
6oit Touke BrIOTH A0 AonoTa Ge3 nogbeMa 6YPUIIbHON KOJOHHBI

CTOMOpeHKe BBIXOMHOrO Baja ¢ KOPNYycOM B cliyyae HeoOXoXHUMO-
CTH U ocBo6OX/IeHUE OT CTONOPEHUS;

rauieHue BUbpauru 6ypHIbHOIO MHCTPYMEHTA;

3KOHOMHIO MpPHBEJEHHBIX 3aTpaT Ha 1 M TNPOXOAKM CKBaXWUHbI
N0 CpaBHEHWIO C anbTePHATHBHBIMU cnocobamMu M cpeacTBamu Oy-
PeHwus.

B onnoii koHcTpykLMK Bce WM 6OMbLIYIO 4acTh ITHX TpeboBaHMI
BOIJIOTHTH O4YeHb CJoXkHO. B To xe Bpemss B OXHOM QHaMeTpaibHOM
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rabapuTe iesecoobpasHo MMETb BO3MOXKHO MeHblliee YMCAO THIOB
Typbob6ypoB.

10.1.{. KOHCTPYKIIUH TYPEOBYPOB

Typbobyp npeacrasnsier coboit 3a6oiiHbli THAPABINYECKHIT IBU-
ratelb, CHaGXeHHbIX OCeBOH ONOpOH, B KOTOPOM TM/PaBIMYECKas
9HEPrus NOTOKa NPOMBIBOYHOH KHIKOCTH NpeobpasyeTcss B MeXaHH-
deckylo paboTy Bana, K KOTOPOMY MNPHUKPEIUIAIOT MOpoAcpaspyuian-
uMit HHcTpyMeHT. Typbobyp onyckawoT B CKBaXuHy Ha OypuJIbHOM
KOJIOHHE, KOTopasi 1o Mepe yriayOneHHs CKBa)XKHHbI HapallMBaeTcs ¢
MOBEPXHOCTH HOBBIMM OypuibHbiMu Tpybamu. B kauecTBe rujapapiu-
YyecKOTo JBUratens B TypGoOype NPHMEHSIOT MHOTOCTYNEHYATyIO
0CeBYIO TYpOUHY.

I'mapaBnuyeckye ABUraTes, B KOTOPHIX HCNOJb3YETCA KUHETHYe-
CKasi WM CKOPOCTHast 3Heprus MoTOKa KHAKOCTH, Ha3blBAOT TypOu-
Hamu. B Typbunax paboTta cosepuiaeTcst rnaBHbIM 06pa3oM B pe3yJib-
TaTe M3MeHEHUS KO/M4ecTBa NBHXKEHUS KHAKOCTH.

B Typbobypax npuMeHsIOT MHOrocTyneH4arble ocesble TYPOMHbI
sonactHoro tuma. Ha puc. 10.1 cxematuuyHo usobpaxeHa ofHa CTy-
neHb TYpOHHbI TYpHoOypa, COCTOSIAas U3 CTAaTOpa U POTOpa.

Typbuna pabotaer crnenyioiuM obpaszoM. [1oTok NPOMbIBOYHOM
KUAKOCTH 4Yeped OYPHIIbHYIO KOJIOHHY TIOJA€TCS B TNeEpBY0 odepelb
Typbobypa. B cratope mepsoii cTyneHu npoucXoauT GHOpMHpoBaHHE
HarnpaBJIeHUs] NOTOKA HAKOCTH, T.e. XKWIKOCTb, POiAA KaHalbl cTa-
Topa, Npuobperact HalpasieHue, ykasaHHoe ctpeikoit A. Takum o6-
Pa30oM, CTaTop SIBASETCH HANpasJSIONIMM annapaToM TYPOUHBI,

[loToKH *XUJKOCTH W3 KaHAJNOB CTaTopa MOCTYMAKT HAa JIONAaTKH
poTopa oA 3aJaHHbIM YIJIOM U OCYLIECTBJISIOT CHIIOBOE BO3IEHCTBHE

Puc. 10.1, Cxema crynenu typbu-
bl Typ6o6ypa:

1 — nomatka ctatopa; 2 — nomaTka
poTtopa
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Ha POTOp, B pe3yJbTaTe KOTODOTO SHEPrUst ABMXKYLIEHCS >KMIAKOCTH
co3/1a€T CMJIbl, CTPEMSIIIMECS! TIOBEPHYTh POTOP, XKECTKO CBS3AHHBIH ¢
pasoM TypOuHblL. [IOTOK XMIKOCTM M3 KaHalloB pOTOpa mnepBoi cTy-
neHH NOCTYTaeT Ha JIOMACTH HalpaBJAOLIETO allllapaTa BTOpoOH CTy-
neHH, e BHOBb NPOUCX0AST GoOpMHpOBaHME HallpaBieHUS IBHXKe-
HUS TIOTOKa >KMJKOCTH M I110jlaya ee Ha JIONAaTKW pOTopa BTOPOH cTy-
neid. Ha poTope BTOpOH CTyneHM Tak)ke BO3HMKAeT KpPyTAIMIA Mo-
MeHT. B pe3ynbTaTe KUAKOCTb NOX AeiCTBMEM DHEPTUU JaBJieHMS,
€03/1aBaeMOH TTOBEPXHOCTHBIM HacoCOM, ITPOXOAUT BCE CTYMEeHU Typ-
6uHbl Typ60OYypa M Yepes crieyManbHblil KaHasl MOABOAUTCS K JAOJOTY.
B MHOrocTynmeH4atblx Typb6oOypax KpyTsiume MOMEHTHI BCEX CTyre-
Heil CYMMUPYIOTCS Ha Bany.

B npouecce paboTsl Typ6HHbBI Ha CTATOpaX, 3aKPerIeHHbIX HEMoa-
BIXKHO B Kopliyce Typ6oOypa, cosnaeTcs peakTHMBHBIA MOMEHT, paB-
HBIIT 10 3HaYEHMWIO, HO TPOTHBOMOJICXKHBIM 10 HarnpasiaeHHio. Peak-
TUBHBI# MOMEHT uepe3 Kopnyc Typbobypa mepenaeTcs Ha OypuibHbIe
TpyObl M ocyllecTBAsieT MX 3aKpyuMBaHMe Ha OTpeleNieHHbIA yroJ,
3aBUCALIMIA OT JKECTKOCTH U JIJIMHH OYPHAbHON KONOHHLI. VcTO4HH-
KOM 3Hepruu B Npeaeax pabodyero opraHa TypOMHBI SBAS€TCA CKO-
POCTHOM HAToOp NOTOKa XMIKOCTH, CO3/laBaeMblif BCAEACTBHe Tepena-
Ja MaBJieHUA Ha BXoje B TypOUHY M BHIXOZE M3 Hee.

B npouecce 6ypenus oceBas Harpyska Ha A0J10TO Te€peaaeTcs ye-
pe3 Typ6o6yp, Tak Kak ero 0ObIYHO YCTaHaBJIMBAIOT HENOCpPe/ACTBEHHO
HaJl MOPOAOPa3pPYILAIOIHM HHCTpYMeHTOM. J[J1si BOCTIpUSITUS M Tepe-
Jayd ocCeBOM Harpy3ku Typbobyp cHaGxkaloT creuMasbHON OMOpoi,
pa3MelllaeMoOil B BepXHeil WJM HXKHeH 4YacTHM Kopnyca TypGoOypa.
Ban typbobypa Takke cHabxaeTca paavaibHBIMU OMOpPaMHM, MNpeHa-
3Ha4YeHHbIMH [J51 LIeHTPUPOBaHUA Bafla, paboOTaoOlero MpU BLICOKUX
OCEBbIX Harpy3KaX M 4YacTOTaX BpallleHHs.

B kavecTBe oceBoii omopsl B cepuiiHbix Typ6oOypax NMpUMeHSIOT
pesMHOMeTalTM4ecKHe MOIUIMITHUKU CKonbxeHUs. [lombiTku Hcmons-
30BaTh B KaueCTBe OCEBbIX OMOP CTaHAapTHbIE YHOPHbIE NOALIMNITHHUKMA
KaueHUsi He JaJM TOJOXHUTebHBIX pe3yabTaToB. B 1960 r. B
6. BHUNBTe nis Typ6obypos yaanoch paspaboTaTh MHOrOpsaHyio
HIZPOBYI0 OMOPY CreLrdaJbHON KOHCTPYKLIMH.

PesuHoMeTannuyecknit TNOJWMUIHUK COCTOMT M3  HECKOAbKHUX
cTynedeil. Kaxaas cTyneHb BK/AIOYaeT MOAMATHUK, 3aKpenisieMblil
B Kopmyce, U AMCK, CHAsuIMii Ha Banay TypbobGypa. Koabuo cayxur
Ans 3amuThl Bana Typ6oGypa OT M3HalIMBaHMA W /I8 obecliedeHHs
33JlaHHOro PacCTOSHUSI MeXIY AMCKaMH mnATbl. IloansTHUK no auc-
KOBOH yacTH OO/IMLIOBaH PE3UHOMN, T.e. O BepXHeil, HUXKHEH W BHYT-
PeHHell uuauHApHYecKoil mosepxHocTAM. Koprnyc noansTHMKa uMeer
KaHanpl 118 MpONycka MPOMbIBOYHOM XMIKOCTH.

PaguanbHas pesuHoMeTannudeckas onopa TypGoGypa npezncras-
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Puc. 10.2. MuoropaaHas oceBas onopa KaueHHs

aseT coboil Kopnyc, BHYTPEHHSs MOBEPXHOCTb KOTOporo 06/Mi0BaHa
pe3anHoi. B kadecTBe HWKHeH pagHalbHOWH ONOPBHI UCIOABL3YIOT HUI-
nejab. Pe3uHoBas o6KjaZka HMUTIMENS BBIIOJHSIET Takke (QYHKIHM
CaJbHUKOBOTO YIUJIOTHEHHUS,

Pa6oTocnoco6HocTh pe3HOMEeTaNIMYeCKUX TOMIIMITHMKOB Typ6o-
Oypa B abpa3uBHOil cpexe B pa3/MyHbIX HedTAHbIX pailoHaX CTpaHbI
Kosebercs B mpegenax 50-150 4. 3THM BpeMeHeM oOIpefesisieTcs
MEXPEMOHTHBI cpok paboTbl Typb6obypa. CpaBHMTENbHO BbICOKAs
paboTocnoco6HOCTh pe3HHOMEeTaNIMYECKUX TIOALIMIMHUKOB Typbobypa
00BACHAETCA T€M, YTO TBEpAble YACTHLbl, HAaXOASLMECH B ITPOMBI-
BOYHO >KMAKOCTH, NOMAas B 3a30P MeXJAY dJacTUYHOIN 06AH10BKOH
NOAMATHUKA M CTajdbHOM 1sTOH, BAABAMBAIOTCS B DE3UHOBYIO MO-
BepxHOCTbh. BcslexcTBMe 3Toro cuJ/ia NMpUKaTHs TBEDPAbIX YacTHL K
CTaNbHOMY AUCKY OIpefesisieTcsi YTNPYTOCTbIO De3WHbl M He 3aBUCHT
OT Y/ENbHOTO [JaBJleHUS MEXAY METaJUIM4YecKOW M pe3rHoBOH Mo-
BepxHocTAMHU. M3Hoc Takux TpymMxcsa nosepxHocTeil B 4—6 pa3 HH-
ke, yeM rpu paboTe ABYX TBEpAbIX MOBEPXHOCTEH, HaXOAALIMXCH B
abpa3uBHOM cpeze.

dnacTuyHas ofknajlka TOAMATHMKOB ocCeBOH omnopbl TypGolbypa
Mo3BOJIAeT PAaBHOMEPHO pacnpenensTh OCEBYI0 Harpysky no cTymne-
HaM B mpenenax 0,5-1,0 MIla. KoadduumeHT Tpeans npu npombiB-
Ke BOJOI B pe3uHOMeTasnMdyeckod onope coctasasier 0,04-0,10, B
rJIMHHCTOM pactsope — 0,06-0,16.

OceBas omopa kadyeuus (puc. 10.2) npexctasasier coboit paau-
aNbHO-YNOPHBIH MHOTOPAAHBIA OeccenapaTOpHbI  LIAPUKOTIOALIMIL-
HUK OfHa CTyneHb NMOJUMIMHUKAE COCTOMT M3 HapyXHoro 7 ¥ BHYT-
peHHero 2 pabouux KoJiel, MeX/JAy MapaMd KOTOPbIX DasMellaeTCs
wapuk 3. PacctosHne Mexay pabouynMMHM KoJIbLUAMHM oOIpesensieTcH
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pasMepaMH DaCMODHBIX KOJIEL ~ HapyXHOro 4 v BuytpenHero 5. OT
fonafaHusi KPYMHbIX abpa3uBHBIX YacTML MOAUMITHUK 3allMUleH
canbHukom. BBuay Toro, yto GeccemapaTopHble MOXUIMITHUKK pabo-
raloT B abpasuBHOl cpene, 6osblioe BaMsHMe HAa WX paboTocrnocob-
HOCTb OKa3biBaeT npupaboTka omopbl. CHayana B Npouecce Tpupa-
GoTkM TMPOMCXOANT TepepacnpefleleHHe OCEBON Harpy3KH Mo CTyre-
#SM TOJIUMNHMKA. PaBHOMepHoe pacrnipeneneHue Harpy3kKH MeXAy
CTYMEHSIMM TISATHL criocobcTByeT Gojlee AIMTENbHON HOPMasNbHOM pa-
foTe MOALIMITHUKOB KauyeHHs.

10.1.2. OTHOCEKIIUOHHBIN TYPEOBYP .

Typ6o6yp Tama T12M3 BkioyaeT TypOMHY, COCTaBNEHHYIO U3
100—200 ctyneHel, pe3MHOMeTAINMYECKYIO TISTY M KOPNyCHbIE eTa-
mm. Ha puc. 10.3 nokasaHa HauGoJiee coBeplieHHass KOHCTPYKLMS
Typ6obypa T12M35-240. Ha Bany 22 pasmeluenbi AMCKM poTopa 13,
BTynKa 20 HMIXKHeH ollopbl, ABe BTYNKH 14 cpeAHeil omopsl W ymop-
Hast BTysnka 8. Bce nepeunciieHHble neTanu 3a’kKaThl POTOPHOM raid-
Kol 6, ANA MpefoXpalieHUst KOTOPOH OT CaMONPOM3BONBHOIO OTBUH-
YMBaHUA TNpefycMOTpeH OOXKMMaIOWMI KOAMaK 5, 3aKperiseMblil
KOHTpraikoi 4.

Bepxusisi 4acTb railku 6 uMeeT KOHUYECKYIO GOPMY W TIPOAOJL-
Hble nipope3u. Konmak 5 mox aeiicTBMeM KOHTPraikM BHYTPeHHUM
KOHYCOM 00>XHMaeT MNpPOpe3aHHble YYacTKM DPOTOPHOM Taiikd 6 U
Np>KMMaeT ee K IOBEPXHOCTH Bala, CO3daBasi LAHTOBbI 3diekT.
Bnaronaps 3ToMy ocyluecTB/sieTcs npenoxpaHeHMe OT CaMOOTBUHYM-
BaHMsi pOTOpHOH raiiku 6. YnopHas Brynka 18 u BTyaka 20 HuxHel
onopsl GUKCUPYIOTCS LIMOHKOM 719 oTHocuTenbHO Baja 22. BHyTpu
Kopryca 3 pa3MellaloTcs AUCKH cTatopa 12, cpeiHMe omnopbl 15, pe-
FynupoBoyHoe Konbuo 70, ompegeJssiioliiee MoJI0’KEHUE POTOPa OTHO-
CUTeNbHO cTaTopa B cobpaHHOM Typ6oGype, u noansaTHuxku 8. Hun-
Nenb 21 cayKAT AN 3aKpereHUss B Kopryce 3 CUCTeMbl IMCKOB
CTaTopoB, CPeAHUX ONOp U MOANATHHUKOB. Pojb BepxHero ynopa Bbl-
NonHsieT TOpell TepeBOAHMKa 7, KOTOPbIA CAYXHUT AN CO€JUHEHHS
Kopriyca 3 ¢ KOJIOHHO# OypuibHbIX Tpy6. Ban 22 TypGobypa B Hux-
Hell YacTW MMeeT 11ePEeBOAHMK 23 Ui TIPUCOEMHEHMs [0JI0Ta WM
ApYroro MHCTPYMEHTA.

Humnmenp 271 umeer uunnnapuueckywo (typ6o6ypsl T12M3b5-9” u
T12M3B-6%/5") unu  koHMYeckyo (T5yp6o6ypb1 T12M3b-240,
T12M3B-8", T12M3B-7'/," u T12M3E-6°/5") pe3nby. [Ipu ucrons-
SOBAaHMK KOHMYECKOH pe3bObl B Kopryce Typ6oGypa noj HUNTeAbHbLA
KOHey 3akpemusiiouleil jeTanu yCTaHaBJIMBAETCH PEryJMPOBOYHOE
KOnbuo 76 pe3b6bl. YnsnoTHUTeNbHblE Koabua 71, 17 NpeaoXpaHsioT

7~ 3652 19
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puc. 10.3. Cxema TypSo6ypa T12M3B-240:

{ - NepeBOAHMK, 2 — BTYJKa KOPHYyca, 3 — Kopnyc, 4 — xouTprafixa, 5 ~ koanak; 6 -
TOpHaA rafixa, 7 — puCK nATH, 8 — noAnATHUK, 9 — koabuo mATH, 10, 16 — peryau-
pouHble konbua, 77, 17 — ynnoTHUTeNbHBIE KoAbUa, 72 — cTatop, 73 - poTop, 74,

20 — BTYJAKH CpeAHeli M HUXKHEH ONOPH COOTBETCTBEHHO, 1) — cpeaHsAs omnopa, 18 —

ynopHas BTY/iKa, 19 - wnoHkKa, 271 — Hunnens, 22 — pan, 23 - MEPEeBOAHHK Bala

or TPOHMKHOBEHHS TJIMHUCTOTO PacTBOpa B 3a30p MeEXIy BajoM W
poTOpaMH

B typbobype tuna T12M3 kpome NMOAMATHUKOB C NPHBYJKAHHU-
3UPOBaHHON DE3MHON TNpPelycMOTPeHO NpUMeHeHHe MOANATHMKOB CO
CMEHHBIMU DE3MHOBBIMU BKAaibliiaMu. B atom cayyae B wudp Typ-
6obypa nocne pa3mepa nobasrnsaoT Gykssi CP B Typ6obypax pasme-
pom 195 ¥ 172 MM HCnoJIB3YIOT coCTaBHble TYPOMHBI, UMeIOLIME Me-
TalsIMyecKHMe CTYNMULbI M TJacTMaccoBble MpPOTOYHBIE peleTkH. B
mudp Typbobypa npu aToMm nobasasior 6yksy I1.

YkopodenHsie Typ606ypbl TMna T12M3K usrotosasiior Ha Gase
O/HOCEKLIMOHHBIX  TypboGypoB. OHM OTAMYAIOTCS  3HAYMUTENBHO
medblinM (30—60) uncnoM cTyneneit TypbuH U omop. YKOpoyeHHbie
Typ6OGYpBl TPUMEHSIOT IS OPUEHTUPOBAHHOTO MCKPUBJIEHMUS CKBa-
KVH TTPY HaKNOHHO HaNpaBJIeHHOM 6ypeHuH.

10.1.3. CEKHMOHHDIE TYPBOBYPbI

Typbobypbl Tuna TC cocrost M3 AByx M Gonee nmocnenoBaTeNbHO
COeIMHEHHBIX Mexy coboil ceKLMi, KaxIyl0 W3 KOTOPBIX CobUpaloT
13 100 ctyneneit TypbuH B otaensHoM Kopnyce. CeKlUHH COEAMHSIOT
B Typbobyp HenocpencTeeHHo Ha 6ypoBoii. CexuuoHHble Typ6o6ypsl
NpesiHa3HayeHbl A8 OypeHHs r1yGOKMX CKBaXKMH, TaK Kak 06aafaioT
NOBBILIEHHOW MOIIHOCTBIO Gnarofaps yBENMMYEHHIO YUCHA CTyneHei
TypbuH, paGOTAOUIMX CUHXPOHHO. [{HaMeTpasibHble pa3Mepbl CeKLMit
aHaJIOTMYHbI pa3MepaM OXHOCEKUHOHHbIX TypGo6ypoB. CeKuuoHHpo-
BaHue TypOoOYPOB no3BoAW/IO co3/aTh Typbobyp C BHLICOKMMM dHep-
TeTHYyeCKMMU MOKa3aTeNAsMH NpyU Manblx rabaputax (127 u 104,5 mm).
Yucno cexumit B Typ6o6ypax nocTuraeT yeThIpex.

YerpoitcTBo cekunoHHoro Typbofypa mnokaszaHo Ha puc. 10.4.
Kopnyca cekumit cHabxkenbl nepeBogHMKaMM, KOTOpbIE COEIMHEHBI
Mexjly coboit NoCpeAcTBOM KOHMuYECKOit pe3bbbl. Banbl cekumit co-
EIMHAIOTCS € MOMOUIbIO KOHYCHO-LIIMIEBbIX MYQT, COCTOSALIMX U3
HikHelt & 1 BepxHed 7 monyMydT. MoXHO MCNO/b30BaTh KOHYCHYIO
MYDTY 6e3 ANLEeBLIX 112308

OceBas onopa 12 y cekuvoHHbix Typbobypos obuias, ¥, Kak npa-
BUJO, oHa pacriosiaraetcss B HMKHEH ceKuud KoOHCTpykuusa peauHo-
METajinnyeckoro NMORIUIMITHHKA ONOPbl He OT/IMYAETCS OT KOHCTPYK-
UMK noaLIMITHUKOB OHOCEKUHMOHHBIX Typ6o6ypoB.
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puc. 10.4. Cxema cexuuoHHoro Typ6o6ypa THna 3TC:

I 11, 1l — BepXxHsAA, CpenHsAs M HUKHAA CEKUMM COOTBETCTBEHHO; T — mepeBonHiK; 2 -
xouTpraiika; 3, 10, 14 - Kopryca BepXHell, cpeHell M HIDKHel cekuu#t; 5, 11, 15 -
panbl BEpXHEH, cpeaHeli H minKueli cexumit; 4 - peryamMpoBOWHLIE KoJbua CpeaHeil H
Bepxnei’l cexuny; 6, 9 — pepxHMil H HWKHHI COEIHHHUTE/LHble NMEPEBORHHKH; 7, 8§ —
pepxHAA M MIKuAA nmonymydrer, 12 — oceBast onopa; 13 — peryTHpOBOYHOE KOJAbLO
mOKHEHR CeKUHI, 16 — peryMpoBoYHOE KOJbIO HHANeNs; 17 — uunnenb

KOHCTDYKTMBHOe OT/iM4Me HHXHel CeKUMM CeKUHMOHHBIX Typho-
6ypoB 3aKJIOYaeTcsi B TOM, YTO KODNYC B BepXHed 4acTu cHabxkeH
nepeBOIHMKOM €O CItelManbHOM KOHMYecKoii pe3bboif, a BepxHss
yacTb Basla CHafxxeHa coeaMHHUTenbHoit nonymydToit. [lonoxenue
poTopa OTHOCHTE/IbHO CTaTOPOB DErYJIMPYETCH € TMOMOLIbIO CIeuu-
afbHOTO Kosiblla 713, yCTaHOBJEHHOIO MeXxay TypOMHONU M oceBoit
onopoit.

B kopnyce cexuMil CTaTOpbl 3aKPEMASOT € IMOMOUIBIO HUIMNENs
17, KOTOpBIt MMeeT UMIMHIPHYECKYI0 MJIM KOHHUYecKylo pe3bly,
BHI3LIBAIOILYI0  HeOOXOAMMOCTb  WCTIONBL30BaHMS  PEryjIMpOBOY-
Horo Kosibua 76 a1si co3aaHHst HeOoOXOAUMOM HaTrpy3KM Ha JMCKH
cratopa.

Cpenusisi 4 BepxHssi cekuuH Typ6oOypoB He MMEIOT OCEeBbLIX OIOp,
TaKk KakK [PM MCTOJb30BAaHMH CaMOCTOSITeJbHBIX ONOPHBIX 3JIEMEHTOB
KOHCTPYKUHS COEJIMHUTENBHOTO Y372 3Ha4YUTeJAbHO YCHAOXKHSETCH.
llonoxeHne poTopa OTHOCHUTENBHO CTATOpa B BEPXHMX CEKUMSAX OI-
pelensieTcA BBICOTOM DPeryJMpOBOYHOTO Kojblia 4, KOTOpOe pacrofa-
raeTcs MeX/Ay COeJMHHTENbHBIM MepeBOJIHUKOM W AUCKaMM cTaTopa.
3akpensieHWe CHUCTEeMbl CTaTOpoB B KOPNYCaXx BePXHUX M CpeaHMX
CEKUMI OCYIIeCTBseTCs C TIOMOILbI0 KOHMYeckoit pesbObl ¢ moxnbo-
POM BBICOTHl peryJMpoBOYHOrO KOJbLA, 32 MUCKJIOYEHHEM HEKOTOPBIX
Typ6o6ypos.

10.1.4, IIMAHAEAbHBIE TYPEOBYPHI

UInuunensHslit Typ6obyp B OTAHMYHE OT CeKLMOHHOrO MMeeT oce-
BYI0 onopy, BbIHECEHHYIO B OTAEJbHHIA y3en. ITH Typ6obypsl npex-
Ha3HayeHb! 47151 6YpeHMs] CKBAKMH KaK OOBIYHBIMH LLIAPOLIEYHBIMH,
TaKk U rUJPOMOHUTOPHBIMM /J0JI0TaMH. BoamoxkHoCTh 6ypeHMs THA-
PoMonuTOpHBIMU 10J10TaMK 00yCl0BieHa CHMXXEHHEM yTeueK B 3a30-
Pe Mexay BaJoM M HunmeneM, TaK Kak B UIMUHAENbHBIX Typ6o6ypax
OCeBasi omopa HernpoTo4yHasi ¥ pa3MelllaeTcst B HUxHell 4acTH Typbo-
6ypa.

Wnunpensuvie Typ6oBypbl M3rOTOBAAIOT AMameTpoMm 240, 195,
185, 172 u 164 mm. Typ6obypsl anameTpom 195 u 172 Mm mpenHa-
SHayenp! Anst GypeHMS CKBaXHMH alMasHbIMM 1OJA0TaMH.

B wnuupenshsix Typb6obypax tuna 3TCUI k ocesoii onope npu-
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Puc. 10.5. Cxema uwmmnaeng
Typ6o6ypa:

1, 18 — mepeBOAHUKH; 2 — HHx-
. Hag noaymydra; 3, 15 — pery-
JNHPOBOYHHIE  Kodbua, 4 -
KOHTpraiika, 5 — Koanmak; 6 -

1 raitka, 7, 713 - paaManbHhe
—— onophl, 8 12 — YNIOTHMTEND-
12 Huie koiablla, § — msaATa, 10 -

NoAnATHHK, 17 — oceBas omopa,
14 - xopmyc, 16 — Hunnenn,
17 — pan
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COeJIMHAIOT XBE UM TpU TypOUHHbBIE CEKUMM. YCTPOHCTBO WUIMMHAENS
nokasaso Ha puc. 10.5.

Inuuaens BkaYaeT Ban 77, KOTOpBI pasMelraeTcss B KOpmyce
14. Ban cHabxeH 1ByMs paavanbHbIMH omopamu 7, 13. OceBast ono-
pa 71 npeacraBaseT coboil HaGop AMCKOB MATHI 9 U pe3MHOMETANH-
yeckue moaAnATHMKY 70 Ban wmmuHaens cHaGxkaeTcs yNAOTHUTENb-
HBIMH KoJbuaMu &8, 72

BTy/nku cayxat B KadyecTBe PETyJHPOBOYHBIX Kosel pe3bObl Kop-
nyca. TypOuHHas cekUMA NPUCOEAMHEHA K IIMUHAENIO € MOMOLIBIO
nepeBoaHMKa 1 U HUOKHed NONYMydThi 2. 3aTskKa JeTasleil B KopMy-
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Tabnnua 101

TexHHYECKHe XapPaKTePHCTHKN WMHHAEABHLIX Typ6o6ypoB
—

Yue- Kpy- | Yac- | [lepe-
- 1 Pac- | Tamuit | ToTa naa 1 iy I

. Hn N X0 MO- Bpa- AaB- ;3 ac- Ha-
lﬂg:)b y;g’p - Ty KHA- | MEHT | eHMSA | NeHHs | Ha, ca, |Merp,

Paven nexnei

Tvp- KOCTH, npu npu npx M Kr MM
J'I/C Nllllly N X X
Gianbi HwMm cln1 M"Fla

3TCI1LI1-240 (30/16,5| 315 32 2648 7.4 55 | 2335975 | 240
3TCIL1-195 [26/16,5] 330 30 1481 6,6 39 1257 (4790 195
3TCII- 24/18 | 318 40 1746 5.9 29 1257]4325] 195
195TJ1
3TC I-JHJA- 21/16,5) 327 30 1961 12,1 65 |259] 4745 195
195T

3TCLIt-172 | 28/16 | 336 25 1765 10,4 88 |254 3530 172

Mpumey aune N — MakcuManbHasg MouiHocTs Typ6obypa, nioTHOCTb XuA-
xoctu — 1000 kr/M” (Texuuyeckas soga)

ce OoCyllecTBjieHa C MOMoUIblo HUMmeas 76, a Ha Bany — raitkoi 0,
KOTOpasi 3aKperuisieTcsi € ITOMOLIbIO KoNaka 5 W KoHTpraitku 4. Jns
NpUCOeIMHEHUs 0/10Ta Bal cHabXeH B HMXKHeH 4YacTH NepeBOXHM-
koM 18.

Ulnuunensusie Typ6obypst 3TCLI-7'/,"TJI m 3TCLUI-6'/,"TJI
M3TOTOBAAIOT ¢ TypOMHaMH ToyHoro nuTbA. B wmgp Takux typ6oby-
poB nob6asasior 6yksbl TJI. OcranbHbie Typ6obypbl Tuna 3TCLI mo-
TYT NMOCTaBAATBCH C TypOMHAMM TOYHOTO JMTbSi MJAW € OOBIYHBIMM
TYpOMHAMH, OTJUTHIMH B 3eMJsiHble (GOPMBI.

Ins nossiiweHns 3ddheKTUBHOCTH HCNONb30BaHUS TypOobypoB 3a
cyeT Gosblilell B3aMMO3aMEHAEMOCTH KaK AeTasleil, Tak U cOOPOYHBIX
eAMHULI, BIIJIOTb A0 CeKUMii, 6bl1a MpoBedeHa YHHUKALMS CePUHHBIX
Typ600ypos Ilpu 3TOM 3a OcHOBY OblNM TPUHATHI LIMHH/ENbHBIE
Typ606ypbl THma 3TCII (tabn. 10.1) 3T Typ6oOypsl MOXKHO MC-
N0/Ib30BaTh KaK B O/HOCEKLIMOHHOM, TaK M MHOTOCEKIIMOHHOM HC-
NoMHEHUH.

10.1.5. BBICOKOMOMEHTHBIE TYPEOBYPBI
C IPEAETBbHBIMH TYPEMHAMHU

Typ6obypsi A9K6Ca, A7TH4C n A6K3C npeaHaszHauensl ai1s 6y-
penus rayGoKHMX BepTHMKaAbHBIX M HAKJOHHBIX CKBaKMH. Bbicokue
SHepreTMyecKkHe MoOKa3aTeJu TypOoOypoB No3BOASIOT OypUTb CKBa-
XMHBI He TONbKO OOBIYHBIMH ILApPOLIEYHBIMH, HO U TMIAPOMOHMTOP-
HbIMK M aZIMa3HbIMHM [0JIOTaMH

Typ6obypsl Tuna A auaMerpamu 240, 195 u 164 MM BbIMyCKalOT-
¢ KyHTypcKHM MallMHOCTPOUTENBHBIM 3aBof0OM. BbhicokoMoMeHTHbIE
Typ6o6ypbl M3TOTOBJSIOT B ABYXCEKUMOHHOM McrnonHeHuu. Ilpu 6y-
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PEHHH HerNyOOKHX CKBaXKUH HIDKHIOI CEKIMIO MCTMOAb3YIOT B Kavye-
CTBE CaMOCTOSTENLHOTO TypbHobypa.

KoHcTpykuus Typbobypa nokaszana Ha puc. 10.6. OcobeHHocTbio
BbICOKOMOMEHTHbIX TypboOypoB sBisleTcs TO, YTO OHM CHAGXKeHn
Typ6UHAMM, COCTOSIIMMM U3 cTatopoB 23 U poTOpoB 24, mepe-
nag fmaBsJeHMH Ha KOTODBIX NPH MOCTOSHHOM pacxofe J>KHUAKOCTH
YMEHBILAETCH OT pEeXMMa XOJIOCTOTO X0/1a K TOPMO3HOMY peXHMy.
IT0 0OBACHAETCA TeM, YTO B BbICOKOMOMEHTHBIX Typ6obypax wc-
M0/1b30BaHbl BbICOKOUMDPKYNATHBHbIe TypOuHbl. [locTosuHbIM mMepe-
Maj AaBAeHUsi B TaKUX TypOHHax ofecrieyuBaeTcst ¢ MOMOMUIbIO Tiepe-
NYCKHOTO KJaNaHa, No3Bossoliero cOpacbiBaTb YacTb HAKOCTH
B 3aTpybHOEé NpoOCTpaHCTBO, MUHys Typ6oGyp. B pesysnbrate no-
cTUraeTcss CTabMIbHBIH peXUM paGoTbl TypOUHBI NMpPU NMEpeMeHHOM
pacxone XUAKOCTH. B HumkHeill cexuuu Typbobypa ycTaHaB/IMBalOT
110 ctyneneit TypbuH, B Bepxueil cexuuu - 128 cTyneHeit Typ6uH
243-50-31/18.

B BbicokOMOMeHTHbIX Typ6oOypax MCIOJIb30BaHbl LIAPOBbie OIIO0-
pbl. YropHo-paauanbHas nAta KadeHus 28 pacriofioskeHa B HHXKHel
cekuuu Typbobypa M BeinosiHeHa B Buae 10-pAaHOro LIApHKONOA-
IUMNTHUKa 6eccenapaTopHOM KOHCTPYKUMH. JIAs 3a1MThl oceBOit ono-
pbl OT nonafauust abpasuBHbIX YacTUL Typb6oOyp cHabkeH TOPLIOBOI
napoil 27, BLINOJHSAWOILEH POAb CaTbHUKA.

B BepxHeil yacTu Typ6obypa pacnosioxeHbl cTyneHM Typ6obypa,
nepeMeskalouIHecss ¢ NMPOMeXXKYTOUHbIMM LIaPOBLIMU oropaMu 22, Bbl-
NOJIHEHHBIMU B BUJIe OJHOPAHBIX LIapUKOMOMLINIIHMKOB Oeccremna-
paTopHoH KOHCTpyKuUMH. Yucno wapoB B cpeaHeil onope B3SiTO €
pacyeToM INpoMnycKa MpoMbBIBOYHOH KUAKOCTH Yepe3 MOJUIMITHUK.

[lonoxxeHne pPOTOPOB OTHOCHTE/BHO CTATOPOB B HHXKHEN CEKLMH
peryaupyercsa ¢ MoMoublo Konabua 37, a B BepxHeH ceKuuu — € TMo-
Molibio Konbua 77. CTaTopbl KpemATcs B KOpNycaX C MOMOLIbIO Me-
PEBOAHUKOB C KOHWUYECKOH pe3bboil, ¢ COOTBETCTBYIOWMUM NoabopoM
BbICOTBI pPeryJMpoBOYHbIX KoJjeu 4 u 31.

Kopnyca coeauHeHbi Mexay co60H ¢ MOMOLUbIO COeUHUTENbHBIX
nepeBoAHUKOB 16 U 12, a Ba/ibl CeKUMH — KOHYCHO-ULTHLEBBIX MYQT,
COCTOSILIMX M3 HIkHEH 15 1 BepxHeidl 14 noaymydr.

BoicokoMoMeHTHble Typb6obypbl THma A7H chaGxkawoT npucTas-
KOi1, B KOTOpPOW pa3MelileH NMepenyCKHOH MW PeSyKIIMOHHBIA KnamnaH.
Knanannas npucrtaska (puc. 10.7) coctouT U3 Kopnyca 6 ¥ mepeBol-
Huka 10, cHab)keHHbIX 3aMKOBbIMU pe3bbaMM Anst TPUCOEAMHEHUS B
pasbeMe OypuabHOi KoJoHHbI. B nepeBoanmke pasmeureHbl o6paTHbIH
KJ1allaH, COCTOSILIMIT U3 cena 7, TOoplHs 8 U MpYXUHBL 9, U THe310, B
KOTOPOM YCTaHaBJIMBAeTCSl KOPIIyC MepenyckHOro KjianaHa 7 ¢ no-
Moulblo xBocTtoBuka 5. [lepenyckHoit KJamaH UMeeT ceaso 2, K KOTO-
poMy MpyKHUMaeTcst BTyJKa 3, cHabkeHHas mpyxuHoit 4. I[lepenyck-
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Puc. 10.6. Cxema T1yp6oGypa
A7HAC:

I, I — BepxHAR M HMXHAA Cek-
UHH COOTBETCTBEHHO; 7 — nepe-
BOAHNK Xopmyca; 2, 17 — XOHTp-
raitka; 3, 718 - komnak;, 4 -
peryaMpoBOuHOE KOJABLUO DE3b-
6n1; 5, 19 — potopHas raiika; 6,
21 - xopmyc; 7, 22 — cpeansas
wapoBas onopa; 8, 23 — crarop;

9, 24 - porop, 10, 26 - BTy7Ka Bajia; 7/ — peryiMpoBOMHOE KOJAbUO TypOMum; 12 —
CoennnuTenbHbIl NepeBOAHMK; 13 — Ban BepxHeM ceKumu; 74, 75 — BePXHAS U HMXK-
HAg nonymydTe, 76 — nepeBoAHMK xopnyca; 20, 25 — BTyJKa kopnyca, 27 — Topuo-
BHil caneuuk, 28 — ynopHo-PaAHANbHBIN NOAWMMHMK, 29 — yNopHas BTYJKa; 0 -
Ynop; 31 - peryaMpoBodHOe Koblo; 32 — uunmens; 33 — Bad; 34 — nepeBOAMMK Basia



Pue. 10.7. KiaananHas nepenyckHas npHCTaBKa

HOM KJamaH MpejcTaBiseT coboit MHorocry-
MEHYATYI0 KOHCTPYKUMIO; B KaXJo# CTyneny
cpabaTbiBaercss Aasnenne 0,5-0,6 MIla. Tlpy
yBeJMYEeHHH YHMCJa KJIalnaHoB cpabaTbiBaeMoe
JaBJleHHe TMPOMOPLUHOHANBHO Bo3pacTaeT. Ha-
= npuMep, ecay oOLIMil Meperag AaBJAeHWS Joj-
xeH 6biTh 5,0-6,0 MIla, To kianaH cobupaior
W3 eCATH CeKIHH.
2 PenyKunoHHbBIA K/anaH YCTaHaBJHMBAIOT He-
3  TOCPEICTBEHHO Haa Typ606ypoM WM B Jio60oMm
Apyrom padbseme GypuibHO KosoHHbL. Kianau
4  MOXeT ObiThb pa3MellleH HeNOCPEeACTBEHHO B
maHHdosbae 6ypoBoro Hacoca.

Knanauuyio npucrasky 6e3 peayKuuoHHOro
K/JanaHa MOXHO HCM0Jb30BaTh NpU 6GypeHuu
Typbobypamu Apyrux THnMoB anas objeryeHus

§  3anoJIHeHWs MHCTPYMEHTA MPOMBIBOYHOM Xuj-
KOCTbIO M YMEHbIIEHUs 3alllJaMOBaHUA Typ6o-
6 Oypa, a Takxke JJs YCKOPEHUs MpPOJABIMBaHUS
M BbIpaBHMBaHHs pacTBOopa. B 3TOM ciydae
K/JAMaHHYI0 TIPHCTaBKYy YCTAHABJMBAIOT HeENo-
g  CPEACTBEHHO Haa Typ6o6¥‘pom WIH Ha yaale-
HMM Heckosbkux cBeuell. [Ilepen Hauanom
6ypeHnss B OypuiabHble Tpybbl cOpachbiBaloT
9  XBOCTOBMK-3aTNyWIKy, KOTOpBIH, OMyCKasick B
Ce/lN0 KJanaHHOW IPUCTaBKHM, MepeKpbiBaeT
ApEHaXKHOe OTBEPCTHe.
Typbo6ypst Tvna A7H MoxHO wcnoss3o-
BaTh Takxe 6e3 MepenyckHOro KjianaHa.

10

10.1.6. BBICOKOMOMEHTHBIE TYPBOBYPbBI
C CUCTEMOH THAPOTOPMOKEHUS

Typ6o6ypel THna AITLI ¢ cucreMoii rua-

poanHamuyeckoro Topmoxkenus (I'T) npeaxa-

3HaueHbl 171 6ypPeHHsl TYOOKHX CKBRXHH LIapoLleYHBIMH J0JIOTaMH,

HO MX MOXHO NPHMEHATb M NpPH anMa3HoM OypeHuH. BninyckaroTcs

Typ6o6ypnr THna AITHI ¢ auamerpom kopnyca 164, 195 u 240 MM
(tabn. 10.2).

TypGobypsl COCTOAT M3 Tpex ceKuwWit u wnuHaens. JIse Typ6un-

Hble CEKI[MM CoJepXKaT MHOrOCTYIEHYaTyI0 BbICOKOLMPKYJISATHBHYIO

TypbriHy. B TpeTheil yCTaHaBJIMBAIOT CTyMeHH TMAPOAMHAMMUYECKOTO
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T ra6anua 102
TexHHUeCKHe XapaKTEPHCTHKH BHICOKOMOMEHTHLIX TypGofypoa THna AITIL

a Yucno cryne- | & ) = .
& | a net |5 8§ | §o | 2
= = E * . )
:é 8 5 3 ’§§ = %Z gz Sl 4 : E-
=
2| *R|3Ez| gx (FES| B E |
5 | 5 | € |E |3 |Bs |8 |es" |23 |8
o
2| F | B g |g% | d§ |=F =
T
ASITHI |A9K5Ca| 210 99 45 | 3060 [ 4,9 5.5 |23,3| 6165 | 240
ATTTII | A7TH4C | 228 114 | 30 | 1814 6,0 6,9 |24,9] 4425 | 195
AGITLL | A6K3C | 240 75 20 | 779 6,9 45 |24,5] 2960 | 164
Npumeuaune IlrotHocTs aumkoctd — 1000 kr/m’.

topmoxerust. CtyneHn I'T cocToAT W3 cTaTopa H POTOPa, KOHCTPYK-
LM JIONATOK BEHIIOB KOTOpbIX ofecneunBaeT Ge3yaapHoe obTekaHWe
KHAKOCTbIO Ha TOPMO3HOM pexume. [Ipy BpallleHHMH Takoro poTopa
BO3HMKAeT KPYTALIMH MOMEHT, MPOTHBOIMOJIOXHEIH MOMEHTY, pa3Bu-
BaeMOMY TYpOMHHOU Typ6oOypa. 3HayeHHe TOPMO3SILIETO MOMEHTA
NpONOPIHOHAILHO YaCTOTe BpalleHWs Baja.

B wnuHaene Typ6obypa ycTaHOBNAEH YrOPHO-PafiadbHbIH WIApH-
konoamunHuk cepun 128000. B xavecTBe ynsjoTHEHHs Bajla HUCMOJb-
3YI0T KpyrJjble pe3uHoBble Konbua [1PY.

Mnozocexyuonnsie mypGobyps:. CyuiecTBYIOIAs TeXHOIOTHS
Typ6HHHOro 6ypeHHsi B GOJIBLUIMHCTBE CJy4aeB OCHOBaHa Ha NMpHMe-
HeHUH cepuitHbIX Typ6obypos THna AI'THI nau 3TCLI1 B ToM BHZe,
B KaKOM OHHM TIOCTaBJAIOTCH MalIMHOCTPOUTENbHBIMU 3aBOJaMH.
JHepreTM4YeCcKkHe XapakTepUCTHKH 3THX Typbo6ypoB, Kak MpaBUJIO, He
YAOB/NIETBOPSIOT ONTHMANbHBIM NapaMeTpaM OTPaGOTKH LIApOLIEYHBIX
ROJIOT ¥ CHApaBIHYecKOi mporpamme OypeHus. OcobeHHO 3TO OTHO-
CUTCA K MPHMEHEHWI0 HOBBIX WIAPOLIEYHBIX AOJOT C FepPMeTH3UPO-
BaHHbIMU MacJioHanoJHeHHbiMM onopamMu (FHY u T'AY), a taxxke k
MCII0/1b30BAHHI0 OIHOro BypoBOro Hacoca NpH GYpeHUH CKBaXKHHBI.

B uensix cHMXKEHMs! 4acTOTHI BpallleHWsl J0J10Ta M HapallMBaHHs
KpyTslIero MOMEHTa Ha Baly Typbobypa npuUMeHsIOT MHOTOCEKLHOH-
Hble (cBblule Tpex cekuuil) TypbunHble cbopxu. Cepuiible Typ6oby-
Pbl, cobpaHHble M3 MATH — WECTH TYPOMHHBIX CEKLUH, MO3BOJNAIOT
3bdpexTHBHO OTpabaTHIBATh BBICOKOMPOU3BOAMTENbHbIE J0JOTA MPH
NOHM>XeHHbIX pacxoflax OypoBoro pacTBOpa, a TaKxke MpeloCTaBJIsIOT
TexHoJioraM 3HayHTesIbHO 60Jlee WIMPOKKWE BO3MOXKHOCTH A/ BbiGOpa
ONTHMAaNbHBIX MapaMeTPoB pexkMMa OypeHus.

B nanbHeiilieM ycoBeplueHCTBOBaHHblE MHOTOCEKLMOHHbIE Typ6o-

YPbl HCTbITBIBANH NpU OypeHuH rybokHX ckBaxHH B Poccuu M 3a
Py6exomM Kak C OTe4eCTBEHHBIMH, TAK H C aMEPUKAHCKUMH J100TaMH.



CrolixocTs mrapoweynnix jgonor npoussoactBa CUIA coctasasig
15-60 4.

[To Bceit KOHCTPYKTHBHOM CXeMe MHOrOCEKLMOHHBIN TypOobyp He
OTAMYaeTcst oT cepriHoro. OnaHako yBennyeHue 4ucia TypOMMHBIX
ceKuMit npenwsBnser Gosee BblcOkHe TpeGOBAHWS K HaleXHOCTH pa-
6oThl WwnHHAeAsA Typbobypa. OH nomkeH 6bITh He TONLKO 6oJlee Ha-
AEXHBIM, HO U GoJlee JONTOBEYHBIM, YeM NPUMEHSEMble B HAaCTosllee
BpeMsl WIHHIENH CepHHHBbIX Typ6obypos. ITHM TpebGOBaHMAM OTBe-
YalOT LWINUHAEAM C JAOHPUHTHBIM JMCKOBbIM YIJIOTHEHHEM THIa
HID/, koTopblMH B CKOpOM BpemeHM OyIyT OCHAlaThcs CepHitHo
BbINTyCKaeMble TypOobYpHI.

MHorocekuuoHHbIH TYp60oOyp sBJsieTcs AOPOrod MauldHOM, Mo-
3TOMY ero:cpok cayx0bbl 10 crnucaHHs 0/KeH OBITh yBEJIHYEeH He
meHee YeMm o 2000 4. [To pesysbTaTam MCnbITaHW TakMx Typboby-
poB co wmnuHiensmyu tina LIM/] ux gonrosedHocTh CocCTaBjsier
2000-4000 u.

(DopMHpoBalKe JHEPreTHYECKON XapaKTEPHCTUKH MHOTOCEKIHOH-
HOro Typbofypa MOXeT OCYLIEeCTBIATbCS HECKOJBKMMH MYTSAMH: UC-
N0Jb30BaHHEM TYDOMH PasHbIX TMIIOB, HX COYETAHHEM CO CTYMEHSIMM
I'T, a Taxxe peryaupoBaHueM pacxoga OypoBoro pacTBOpa 4epes
TypOuHY.

B Ttabn. 10.3 npuBeneHbl TeXHHYECKME XapaKTEPUCTHKM COBpe-
MEHHBIX MHOFOCEKUHOHHBIX TypbobypoB, cofupaeMbix M3 cepHIiiHO
BbINycKaeMbIx MamwuH tunos AT u TCLII.

Typ6obyp c nezasucumoti nodeéecxoii. YBenHyeHHe YUCTa CeK-
unit Typbobypa nossossier cHOpMHPOBaTh ONTHMAJIbHYIO 3HepreTH-
Y€CKYI0 XapaKTePHCTUKY s OypeHMs IUApOLIEYHBIMH AOJNOTaMH C
repMeTH3UPOBAHHBIMH MaCJIOHAMOJHEHHBIMH OMOPaMHM M alIMa3HbIMH
NopoA0Pa3pyIalOHMMH HHCTPYMeHTaMH. IJTOT MyTb NpeAcTaBseTcs

Ta6bauua 103
TexHnyeckue XapakTe PHCTHKH MHOTOCEKIMOHHBbIX TYypOoGypos

Uucno , . .
S L% : = & = PR =
%8 GF | comened | H¢ ’S%’ B8 852 “%: FH
38 ouE| @ x| RET | e G| Be=|Fa| B4
: SES| F of |BE5|p3d|5E:s8] 85
= == Q E g3 BESog= LEE| 2| 59
= =& | & S% |%ET |FE 2SR5 | 589
SASITII 5 315 (210 | 32 2221 34 6,2 42 | 240
G6A7ITIL 6 348 [ 348 | 26 1893 43 10,4 49 | 195
6TCILI1-195TJ1} 6 636 | - 30 1742 4,4 34 49 | 195
SA61II 5 630 | - 18 1575 8,1 9.8 40 | 164
Mpumevanne [lnotHocts xuakoctH — 1000 kr/m®
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r;[3146011ee MPOCTHIM M HaleXHbIM, 0aHaKO TpebyeT Gonee KBaiudH-
LMPOBalHOrO NOAXOAA K cOOpKe ¥ PeryJMpoBaHHI0 TYPOMHHBIX CeK-
yui. C lenbio YNPOCTHTH 3TH OMEPallMHd U CAeNaTh CeKLUu B3aHMO-
3aMeHsieMbiMu pa3paboTaHa KOHCTpyKUMs Typbobypa ¢ He3aBUCMMOM
[OJABECKOM.

Kaxaaa TypOMHHasd ceKkUMs C HE3aBUCHMOIl NOJBECKOM HMeeT
coil ynopHbli wWwapukonoawMnHuk. Koprnyca cekumil coeauHsoT
MeXxay coboli ¢ ToMollblo KoHWYeckoit pe3bObl. Bassl, coexnHeHHbie
KBaZlpaTHbIMU TNOJAYMY(dTaM#, MOryT cBOOOJHO NepeMellaThcs B oce-
gOM HanpaBieHHU B peaynbTate Takoii KOMMOHOBKM CeKLMH W3HOC
YIOPHOro MOJIUMITHMKA WUNHMHAE/S He BIMSIeT Ha 0CeBOM 3a30D Mex-
Ly CTaTopoM M poTtopoM TypbuHbl [locnennuit onpenensiercst TobKO
M3HOCOM MOJIIMIIHMKOB, YCTAHOBJEHHBIX B TYp6uHHbIX cexuusx. [lo-
CKOJIbKY oceBasi Harpy3ka Ha 3TH MOALIMMHUKH JeHCTBYET TOJBKO C
O/IHOM CTODOHBI M TPAaKTHYECKH HE HMeeT JHHAMHM4YECKOH COCTaB-
ASOllel, TOT 3TOT U3HOC Jerko nporHoaupyercs. [Ipu cbopke poTop
TypOMHBl YCTAaHABIMBAIOT B KpaliHee BepxHee MOJIOKEHHE OTHOCH-
TEJILHO CTAaTOPa, YTO TO3BOJSIET YBEJIHUYUTb BpeMsi PaboThl ynopHoro
noaiMnHuKa ceKuUUH, [lo JaHHBIM NPOMBICTOBLIX MCMBITaHKH, Hapa-
6oTKa TYPOUHHOI CEKIMM HAa OTKAa3 YKJaablBaeTCs B AWana3oH 120-—
350 4.

Crnenyer oTMETHUTD, UTO YNOPHBIK TOALIMIHUK LWIMHHAEAs paboTa-
€T B TsDKesabix ycaoBusix. [lelicTByloiiass Ha Hero peakuus 3a6os
CKB)XMHBI I1€DEMEHHA M0 3HAYEHMIO M 4acTOTaM BO3MylleHWs. [[u-
HaMHYeCKHe CHJbI NPUBOJST K WHTEHCUBHOMY M3HANIMBAHWIO 3TOTO
noquunurka. OJHAKO JONYCTHMBIA oceBOH JIOMT B OMOPE MOXET
cocTaBJATh nopsiaka 16—-20 MM, noaTomy HapaboTKa Ha OTKas MOXeT
6bITh BrIONHE COM3MEPHMa M JaXke Bbillle, YeM Y WIMHHAEAS O6bIYHOro
THMa, HO TOJIBKO B TEX CY4YasX, KOrka W3HALIUBaHHE OMOPBl He CO-
NpPOBOX/IA€TCSI PACKOJIOM OTAENbHBIX ee 3jeMeHToB (06oiMel, Iia-
poB).

Typ6o6yp ¢ He3aBHCHMOH I101BeCKOH MOXeT ObITh cobpaH C
TypbuHoit moforo TMna. B Kaxpaoil CeKUHH MOXHO YCTaHOBHTb 10
80-90 crynenei.

Huxe npuBeleHa xapaKTepHCTHKa TPEXCEKLHOHHOTO Typbobypa
A7TTHIM (npu njoTHocTH xuakoctd 1000 kr/m):

Yucao cryneneit

TypbuHb 249

T R 66
Pacxon *HAKOCTH, 1/C ... 28
KpyTramuii Moment nput Npay, Hom. 1800
YacTtoTta BpauteHHs npH Npay, € w 5,2
IMepenaa nasiaenust npu Ny, MIla . 7

Typ6obypv: ¢ <nnasaowum» cmamopom O6JajalOT TeMH ke
MperMyulecTBaMu, 4To U TypboOypbl ¢ He3aBUCUMOM MOABECKOI CeK-
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udi. OfIHaKo B OTJIMYME OT NEPBbIX OceBasi OMOpa IIMHHIEAR HMeeT
MOBBIILEHHYIO MIPABIHYECKYI0 Harpy3ky.

Kaxabiit cratop Takoro typ6ofypa umMeeT cBoGody nepeMemeHns
B OCEBOM HallpaBJIeHHH U C NIOMOILbIO LIMOHKH, 3aXOAslled B CIeLu-
anbHbIA Ma3 KOpnyca, 3aMMpaeTcs OT [POBOPOTA Mo AEHCTBHEM CO6-
CTBEHHOTO PeakTMBHOrO MoMeHTa. Kaxablif poTOop npencTaBisieT co-
601 M MATY /15 COOTBETCTBYIOLIErO CTaTOpa, KOTOPble HE HMEIOT
MPOCTAaBOYHBIX JUCTAHIIMOHHBIX KOJell

Taxoe Hcnoanende CTyneHM TYPOMHBI NO3BOJISET, C OAHOM CTOpO-
Hbl, 0 MAKCHMyMa YBeJW4UTb CPeHUH AuaMeTp TypOUHBL, a ¢ ApY-
roil — 10 MMHMMyMa COKpaTMTb OceBOH JiOGT B CTyneHH. Tem ca-
MbIM B KOpIlyCe CTaHIapTHON AJIHHBI yZAeTcs Pa3MeCTHTb CTYMeHH
TypOHH, YyuCI0 KOTOpbIX B 1,4 pa3a Gosbllle, 4eM y cepHitHbIX Typ6o-
6ypoB. HenocTaTkoM 3TOi KOHCTPYKLMH sB/sieTCSt cBOBOAHBIN BbIXOX
6ypOBOTO pacTBOpa Ha BHYTPEHHIOI MOBEPXHOCTb KOpIyca TYpOUH-
HOH CEeKLIHH.

OTcyTCTBHE B3aMMOCBSI3M MeXJYy OCEBbIMH 3a30paMH TYPOMHBI M
0CeBO OMOph! WINHMHIENS MMO3BONSET UCKIIOYHTb M3 NMPaKTHKU Typ-
6utiHoro GypeHHst TOPLOBBIf M3HOC JIONATOYHbIX BEHIOB TYpPOUH M
TIOBBICUTh MEXPEMOHTHBIN nepHoa paboThl WINHHAeNeH.

Typ60o6yp cOCTOMT M3 Tpex TYpPOWHHBIX CEeKUMH M INHHIENS C
ABYMsl BapHaHTaMH oceBoH omnopbl: noawmnuuk  UIIIIO-172
(538920) v peauHoMerannuyeckan nara [1Y-172.

Cpennsis HapaboTka Typ6obypa ¢ auameTpom Koprmyca 172 MM ¢
NJaBaOIMM CTATOPOM Ha OTKa3 (1O IMMHAENo) cocTaBysieT 210 u.
MexpeMOHTHbIN Neproa TypOMHHBIX cekuui Gosee 500 4.

B Tabn. 10.4 npuBeseHbl TeXHHYeCKHEe XapaKTEPUCTHKH Typboby-
pos TIIC-172 u 3TCII1M1-195 ¢ auamerpaMyu Kopnyca COOTBETCT-
BeHHO 172 1 195 MMm.

Typbobyp ¢ nonvim eanom, paspaborannbiit 8 6. BHUNBTe,
npeaHasHaveH A0 OypeHWs CKBaXKMH IIapOILeYHbIMM H aJMa3HbIMH
JIONIOTaMH B CJIOXHBIX TOPHO-TeoJorH4eckHx ycaoBusx. Typ6obyp
COCTOUT M3 TypOWHHBIX CekUMH M WINuHAeas. B saBucumocTH oT ye-
JIOBUH 3KCILTyaTallUd BO3MOXHO MCII0/1b30BaHHE OT TPeX [0 UIECTH

Tabanua 104
TexHuueckHe XxapaKTePHCTHKH Typ6o6ypoB ¢ <N1aBalomMMs CTATOPOM

6 Yucno Pacxon Kﬁg{ ’L’:{l:_m YacToTa :’a;gi:;ﬁ
Tun Typbobypa cTymeHeit | »XHAKO- BpameHHs
npH Nw, -1 | TIpH Nmnxy
TYPOHHBL | cTH, A1/C How NPH Ninax, € MIa
TIC-172 435 25 2100 7.5 6,57
3TCII1M1-195 435 30 2875 6,85 597
Mpumeuanue. I[lnotHocts xuakocTi — 1000 kr/m’. ]
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TypOMHHBIX cekuMWit A1 obecnedeHust TpeOyeMOW XapaKTePUCTHKH
Typ6obypa.

TypOHHHblE CEKUMM COCTOAT M3 KOpPMyca W MOJOro Basla, ycTa-
HOBJIEHHOTO BHYTPH KOpPRYCa Ha YeThIPeX Pe3MHOMETAJLIH4eCKUX pa-
IHanbHBIX onopax. B npocrpaHcTBe Mexay KOpnycoM M BaloM ycTa-
HoBJieHo okosio 100 cryneneit Typbunbl. KoHlbl Bana 060pyAoBaHbl
KOHYCHO-IILTHLIEBBIMH NOJAYMY(®TaMH, BHYTPH KOTOPBIX MMEIOTCS yIi-
JOTHUTEJIbHBIE 3JIEMEHTbI, NpeJOoTBpaualoute yTedky 6ypoBoro pac-
TBOpa M3 MOJIOCTH Bajda k TypOuHe. [Ipn c6opke TypOHHHBIX ceKiuit
cobonal0TCs 3aaHHble pa3Mepbl BblJIETa ¥ YTOMAaHMUSA NOTYMydT
Ans obecneyeHnsl HEO6XOAUMOrO NOJIOXKEHHS POTOPOB OTHOCHUTEJILHO
CTaTOPOB.

HInuugens Typ6obypa COCTOMT M3 KOpMyca W MOJIOTO Basla, YCTa-
HOBJIEHHOTO BHYTDH KOpMyca Ha Pe3HHOMETAJUTHYECKHX paXHabHBIX
onopax M YNOPHO-DaAWaNbHOM IIAPHKOBOM TOJIUMITHHKE CepHH
128000. TMpu Heo6XOAMMOCTH HWXKHUH KOHEl KOpNyca WNHHAeNs
MOXHO 000pyI0BaTh CTaGU/IM3ATOPOM, TPH 3TOM Ha HHKHMH KoHel
Bajla YCTAaHABJIWBAIOT YAJHHUTENb, KOTOPBIA LEHTPHPYeTCS BHYTPH
cTabuM3aTopa pe3HOMETANNIHYECKOH paarHanbHOi Onopoi.

IIpu cbopke TYpOMHHBIX CEKLMIA MpPeAYCMOTPEHA BO3MOXHOCTb
YCTaHOBKH CTaOWJIM3aTODOB MEXAY TYPOHHHBIMH CEKLHAMH WM Me-
KAy TYPOUHHOM cekuMed W wnuHiesaeM. /[ 3Toro Ha HHXKHEM fie-
peBOIHHKe TYPOMHHOI CeKUMH Ha pe3bbe 3aKkpernsioT CTabuiu3arop,
a Ha HHXKHeM KOHell Bala — YAJIMHWTEJb COOTBETCTBYIOWEH IJIMHBI
TaK, 4TOOBl He M3IMEHSTh paHee OTperyJMpoBaHHble MPHCOEIHHH-
TeJbHbIE pa3Mepbl YTOMAHWS W BHIJIETOB NONAYMYyQdT.

Hanvuue nosnbix BajoB TYpOUHHBIX CEKUMH W IUMHHAENS MO3BO-
NSleT OCYLIECTBJISATh CieAYIOLIMe Ofepalliu:

noAldepKMBaTh B Hacalkax [oj0Ta nepernan JaBneHus 6-9 MIla
6e3 nonosiHMTeNbHOrO Harpyxehus 6ypoBbIX HacOCOB;

onpenensTh IPOCTPAHCTBEHHOe MOJIOKEHHE CTBOJIA CKBaXHHbI B
HemocpencTBeHHOH OJM30cTH OT JosoTa 6e3 nmoanema 6GypHJIbHOM
KOJIOHHB! Ha JHEBHYIO MOBEPXHOCT;

Ha OCHOBaHUM NPOBENEHHBIX U3MepEHUH KOPPEKTHPOBATb OCEBYIO
Harpysky Ha J0JIOTO A/fl ynpaBjienust mpouneccoM Habopa, cbpoca
Wi cTabUIM3aUMK YI1a MCKPUBJIEHHS CTBOJIa CKBAXKMHBI;

POKayMBaTh Yepe3 MOJOCTb BaJoB, MMHYSl TyPOHHY, pa3Horo po-
N3 HanoJHWUTENH;

CnycKaTh B aBapMAHBIX C/Ay4asix B MOJIOCTb Bajla NMPUOOPHl IS
onpefeneHus MecTta npuxsata [10-50 no TY 39-020-75 u Topnenst,
Hanpumep TII-35, THI-43, TIU-50 no TY 25-04-2726-75, TY 25-
04-2702~75 wnu T/IUI-25-1, TAUI-50-2 mo TY 39/5-137-73 u TY
39/5-138-73;

NpoJaBauBaTh 6ypoBOM pacTBOP W BbIpaBHUBATb €r0 CBOMCTBA ye-
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Tabanua 105
TexHHYeCKHe XapaKTePHCTHKH TYp6o6ypoB ¢ noxsimM BaioM

Ynero Pacxon |Kpyrsawwmit! Yactota | Ilepenan
HIndp Typ- c . ce' cjy | KWIKOCTH | MOMEHT |Bpamienus | naBreHHs Huamerp no-
60bypa Ty%u}:m depe3d TYP- | MPH Nuax, { TPH Nuax, | TP Noas, JIOT2, MM
™vp 6uny, 1/c H-m ¢! MIla
TI1B-240 552 30 2800 5.7 67 31 1@995,3?
269,
A7MIB 588 22 1600 49 49 215,9; 2122
TIIB/178 552 17 1200 76 10 215,9; 2122
Mpumeuanue IlnotHoets xuakocTn — 1000 kr/m>.

pe3 mosblif Ban € MOCTEAYIOWHM c6pPOCOM MAPOMOHUTOPHOTO Y3Ja
(Takas onepauusi TMO3BOJIsiET BO MHOLO pa3 COKPaTHTb BPeMs s
npoBejeHUs YKa3aHHbIX paboT).

B T1abn. 10.5 panbl TexHHYeCKHe XapakTepUCTHKH Typ6obypos c
TMOJIBIM BaJoM.

Typbobyp c pedyxmopom-ecmasxotii muna PM npeaHa3HayeH
113 3¢ EKTHBHOrO HUCMOJB30BAHUS 1UAPOLIEYHBIX J0JOT C MAacJ/oHa-
MOMHEHHBIMH ONOpPaMH INpPH TEXHOJOTHYECKH HEeoOXOAMMOM pacxojie
6ypoBOro pacTBopa U yMEHbLUEHHOM, [0 CPaBHEHMIO C APYTMMH THI-
paBJIMYECKUMMU JBUTATENSIMHU, Nepenaje AaBieHHs.

MacnoHano/ HeHHbIH PeAyKTOP-BCTaBKY MPUMEHSIOT B COYETaHWM
C TYPOMHHBIMH CEKUMSAMM W LUMHUHIEIEM CePUHAHO BBIMYCKaeMbIX
Typ606ypoB. PelyKTOp-BCTaBKY yCTaHaBJIMBAlOT MeX1y LUNHHAENeM
¥ TYPOHHHBIMM CEKLIMSIMH, OH MMeeT [LJIaHETapHYIO Nepelady M CHC-
TeMY Mac/03allMThl nepefadd M omnop.

[InanerapHast nepenaya ABYXpsifiHasi, 3y6uaTasi, ¢ KoCO3y6bIM 3a-
uernmeeM HoBukoBa. CucTeMa Macio3allMThl MMeeT YMIOTHEHUs
TOpPLUOBOro THNa. BbIXoxHOM Ban ¢ MOMOIIBIO UIIHIIEBOH MydTbl
COeMHeH C BaJOM LUMMHAENS, a2 BXOAHOH Bajl ¢ MOMOLIbIO NONyMYd-
Thl — C TYPEUHHBIMH CEKLUSIMH.

PenykTop-BcTaBka SIB/ISIETCS aBTOHOMHBIM Y3JIOM, KOTODBIf MOX-
HO 3aMeHHTb HernocpelcTBeHHO Ha OypoBoil. TexHuuyeckHe xapakTe-
PUCTHKH TypGobypa C pelyKTOpOM-BCTaBKOW W TypOMHaMM DasHBIX
THMOB AaHbl B Tabs. 10.6 (TypOHHHAs CeKLMSt BO BCeX CAy4assx OfIHA).

Ta6bauua 106
TexHuueckHe XapaXTepHCTHKH Typ6o6ypos ¢ noamM BaioM

Tun Typbunsoft | Pacxon »ua- Kpyrsmnit moment npit Nnaw, Hm n:g;;‘:ﬂnﬂ:*"
CeKUHH KOCTH, 1/C Npeae.TbHbii np# Nonas N Mr’ia
3TCUIA-195T] 24 4826 2413 2,7
3TCLI1-195 40 4806 2403 3,6
ATTLU 30 3650 1825 3

Mpumeuanne. TlnotHocTs kMAKocTH — 1000 kr/M’.
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IIpn ucnslTaHUsAX Typ6oOypoB cpeliHsis HapabGoTka Ha 0Tka3 Mac-
JIOHATNOJIHeHHOro peaykTopa coctaBisier 100-115 4, a npu 6ypenun
CKBa)XKHH C BBICOKMUMH 3a60iHbIMU TemnepaTypaMH (cBbile 150 °C) -
okozo 40 4. o

10.1.7. INMMHHIEJID C JABUPUHTHBIM
JAHUCKOBBIM YILIOTHEHHEM

HInusaesn Tuna HID/] ¢ 1abMpHHTHBIM AHCKOBBIM YIJIOTHEHHEM
npeiHa3Ha4eHbl A5 HCMOJb30BaHHA C TYPOHHHBIMHM CEKLMAMH ce-
puitHbIX TYp60O6YPOB NMpM HacTOTax BpalieHHA Baja 70 25 ¢!, Ot
WNMHAEAH 0OecrneyuBaloT yBeJlMYeHHe HapabBOTKM Ha OTKa3 M MeX-
peMOHTHOro nepvofa Typbobypa B 1,5-2,5 pasa no CpaBHEHHIO C
IMHHEAENSAMH  CePHIHO BBIMYCKaeMbIX KOHCTPYKUM. YBenudeHHe
HapabOTKH Ha OTKa3 NOCTHUraeTcst 6Gjarogapsi 4aCTHYHOW M30MALMUM
KapTepa OCeBOI OMOpPsl OT NOCTYIJIeHHss 6ypoOBOrO pacTBOpa, COAep-
X)aulero tepayio abpasusHylo ¢ady. Takas n3onsuus obecriedrBaet-
cs obopyjoBaHMEM BepxHeil YaCTM Bajla LWIMHAEAS PACXOLHBIM
NaGUPDUHTHBIM YIJIOTHEHHEM M YCTAaHOBKOH MeXAY JabGHpHHTHBIM
YIJIOTHEHHEM M YIJIOTHEHUSIMH KapTepa OCeBOH OMOPbBI JpeHa’kHOi
BTYJIKH, OTBEPCTHSA KOTOPOH COOGIAIOTCA € MPOCTPAHCTBOM CKBa-
KHUHDL.

YnnoTuuTenM KapTepa OCeBOH OMOpbI, BhIMOJHEHHbIE U3 37aCTHY-
HOTo MaTepHana, YKperjieHbl Ha Baly U KOHTaKTMPYIOT C LeMEHTHPO-
BaHHbIM MeETaJJIM4ECKMM JUCKOM, KOTOpPBIH 3aKpenJjieH B KOpMyce;
MIPH 3TOM YMCJIO TAp YIJIOTHUTENb — AUCK PaBHO BOCHMH.

Anst coeaMHEeHMs] ¢ TYPOUHHBIMH CEKLHSAMH, PACMOJOKeHHBIMU
Bblllle, Bajl IHMHHIeJs OOOpYA0BaH B BepXHedl 4YaCTH KOHYCHO-
HITHLeBOH NMONAYMYygTOH, KOTOpasi OJHOBPEMEHHO CIYXKHUT s CXKa-
THS NakeTa AeTanel, HabpaHHbIX Ha Bany. JIasl HEHTPHPOBaHUA Baja
HCIoJIb30BaHbl DE3MHOMETANIHYECKHE paJHajbHblE OIOPbI OJHA W3
HHUX YCTaHOBJIEHA MEXAY NOJAYMYQTOH U JaOGHPHHTHBIM YIJIOTHEHH-
€M, 1Be ApyrHe — B HHXHeH 4acTH Bana. JIabBMPHHTHOE YIIOTHeHHE,
cocTosililee U3 Habopa NMapHBIX AUCKOB POTOpa M CTAaTOPa, PaCCYMTaHO
Ha paboTy c NepenaioM fLaBleHHs B Hacaakax nonoTta ao 7 MIlla.
B kaprepe oceBoit onopsl Mexay aBymsi 6J0KkaMM yIIOTHHMTEN el
YCTaHOBJIeH YMOpPHO-paJHaNbHbIM IUApPUKOBBIA MOALIMMHUK CEpUH
128000.

[lo pesysnbTaTaM CpPaBHMTENbHBIX MCILITAHWH, NpPOBEJEHHbIX B
[IO «Kyii6biuesnedtb», wnuuaens ID-195 umeer nanbonbiuyio
HapaboTky Ha oTka3 (183 u4) cpeaiu Bcex HerepMeTH3MPOBaHHBIX
KOHCTPYKI[MH HOBbIX WnuHAeneit Typ6obypos, pa3paboTaHHBIX B
6. BHNVBTe. KoHCTpykTHBHAsl XapaKTepMCTHKAa IUMHMHIeNeil cie-
AyoLuas:



HIndp wnunne 1 Hida 240 wida 195

Hapyxubiii 1nameTp MM 240 195
Macca xr 1310 910
BuyTtpennnit aametp kopnyca, MM 205 165
Hapy>ubiit IHamMeTp Bata MM 115 105
Obuas 11HHA MM 4650 4600
Yucno paauansubIX onop 3 3
Uingp nomuxnuukos no TY 37 006 042-81 128723 128721K
Mpucoeauuurensras peasba no PTM 26 02 15-72
K TypOunHoii cekuun PKT 208 3 117
K 1070Ty 3 147 3 117
KOpnyca PKT 218 PKT 177
BepxHeil YacTH Bana MK 116 MK 105
HHIXHell YacTH Bala 3133 3117

10 1 8 TEPMETU3HPOBAHHbBIN
MACJOHANIOJHEHHBIN LINUHAED

I'epMeTr3upoBaHHble Mac/ioHanoaleHHble WNHARAeaH tuna WITJ
npejHa3HadeHb! AJIS MCMOAL30BaHUSA € TYPOHHHBIMU CEKLHSIMH Ce-
puitHbIX Typ6o6ypOB MpH yacToTax BpaiieHus Bana 10 15 ¢ ' Onu
ofecrneynBaloT yBeauyeHHe HAPabOTKH Ha OTKA3 H MEXPEMOHTHOTO
neproaa Typbo6ypa B 2—4 pa3a no CpaBHEHMIO CO LIMUHAENSIMH Ce-
puiiHo Bbinyckaemblx TypGo6ypos

YBenuvenre HapaboTKM Ha oTka3 B wnuHgeasx tuna UITH
NOCTUraeTcs NMOAHOI repMeTH3allveil kapTepa OCeBOH Oropsl oT Mo-
cTynneHus 6YpoBoro pacTBopa, COAEpXXallero TBEpAYI0 abpasHBHYIO
¢a3y, Npu 3TOM KapTep OCEBOH OIMOPHI 3alloNHeH CMa3OYHBIM Mare-
pHasioM

HanexuHas repMeTH3alMs KapTepa OcBOM oropsl obecniednBaeTcs
TeM, YTO Ha TepMeTU3ALMIO YIUIOTHEHUsSI He JeHCcTBYeT nepenaj Jas-
JeHHus, NoaydaeMblit B HacalikaX J070Ta JTo CTAJO BOIMOXHBIM TDH
MCTONB30BAHHH PacXOAHOro JABUPUHTHOTO YIJIOTHEHHs, aHaJIoru4-
HOro npumeHseMoMy B wnuHzgensx tina D] Jlabupuuthoe yn-
JIOTHEHMe YCTAHOBJEHO B BepxXHel YaCTH Baja Hall TepMETU3NDYIO-
UHMH 3/1eMeHTaMH

PacTBop, npoureatnit 4yepes nabMpHHTHOe YNJIOTHeHWe, cOHpachl-
BaeTcs B 3aTpybHoe NpOCTpPaHCTBO 4Yepe3 OTBepCTHS B KOpMyce, pac-
NONOXEHHblE HAJ FePMETUIUDYIOLIMMH 31eMeHTaMH ITH 3JEMeHTHI,
BbINONHEHHKIE W3 3/MacTUYHOrO MaTepuania, 3aKperleHbl Ha Baly H
KOHTaKTHPYIOT ¢ LIEMEHTUPOBAHHBIM METANIMYECKUM NUCKOM, 3aKpe-
TIIEHHBIM B KOpHYyCe

Ban ueHTpHpyeTcs OTHOCHTeNbHO KOpIyca TpeMsi pe3HHOMeTanl-
NVYECKHMHU PavanbHbhiMM OMOpPaMH, ONHA U3 KOTOPBIX YCTaHoBJeHa
B BepxHeil 4acTH BaJja, ABe Apyrve — B HibkHeil Ilonymydra sakpe-
MIsieTC Ha Bally MaJoKOHYCHO# pe3b6oil ¢ BHYTPEHHHM YMODHBIM
TopuoM OIHOBpEMEHHO OHa CBOMM HapPYXHbIM TOPLIOM CXKHMaeT
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nakeT [eTanei, HabpaHHbIX Ha Bany C TYPOMHHBIMH CEKLHSIMH, pac-
10JI0’KEHHBIMH Bblllle, MOJYMY(hTa CKPEIIseTCs KOHYCHO-IUTHIIEBbLIM
coellMHEHHEeM, HMeEIOLHM TakHe e TPUCOeIMHHTe/IbHble Pa3Mephl,
KaK ¥ noayMydTta cepuiiHo Beinyckaemoro Typbobypa JlabUpHHTHOe
yIIOTHEHHE COCTOMT M3 HaBopa MapHBIX AHMCKOB POTOPa M CTaTopa
OHO paccyMTaHoO Ha paboOTy C mepenagoM AaBJleHHsl B HacalkaxX KO-
nota no 7 Mlla [lns npenoTBpallleHds nomnajaHus lujaMa B Jabu-
pHHTHBIE JUCKH ClleflyeT NOMIEPXUBATh Tepenal 1aBjleHHs B Hacai-
Kax nos0T1a He MeHee 2 MIla

TepMeTH3UpyIOLHe YIUIOTHHTENH YCTAaHOBJIEHbI Haa KapTepoM
OCEBOJi OMOPLI M MOA HUM M ofbe/MHeHbl A/ YA0OCTBA MOHTaXa H
feMoHTaxa B oTaesbHble O10ku Ilo npuHATON KhaaccHbHKauMH rep-
METH3MDYIOILHe 3JIeMEHTBI COCTOAT M3 [ABYX 4acTeil OQHAa M3 HMX
ycTaHOBJIeHa B cpefle GypOBOro pacTsopa, Apyrasi — B Cpefie CMa304-
Horo Matepuana IIpu 3TOM Mexay 3THMH uacTAMHM obpasyercsa 6y-
¢depHasi 30Ha, KOTOpas 4Yepe3 PeryJMpyloLMil KlalaH CoelMHeHa C
KapTepoM OCEBOH ONOpbl

Ha3zHauyeHue KJlanaHa KOMILJIEKCHOE

Noj/lepKaHHe 33JaHHOTO Ha4yajbHOTO JABJIEHHA CMa304yHOro Ma-
tepuana (CM) B kapTepe oceBOil OMOPLI KaK BO BpeMsi 3alpaBKH, Tak
M B npolecce paboThl, KOrga MPOUCXOAMT yselndeHue obbema CM
BCJIEACTBHE ero pa3orpesa,

cosnaHue BCcTpeyHoro aBwxeduss CM 6GypoBoMy pacTBopy B npe-
nenax 6ydepHOH 30HBI Mexay ABYMS YIUIOTHHTENSSMM W TIPOJaBJIM-
BaHHe CMa304HOIO MaTepHasa Mexiy TOPUaMH YMNJIOTHWUTeNs M aH-
THDPHUKIIHOHA,

BO3MOKHOCTb CEKUHOHWDPOBAHHS rePMETH3HPYIOUHX 3JeMEHTOB C
OQHOBPEMeHHBbIM MCKJIOYEHHEM BO3MYIUHbIX MPOOOK MEXIy repMeTH-
3UPYIOLIMMH 3JleMeHTaMH Gnaronaps nepetoxky CM yepes knanah,

paBHOMepHOe pacrpejesieHde [aBleHNs MO BCeM 00Dpa30BaHHbIM
GydepHbIM 30HaM,

BBIBOJI OCTATKOB BO3/YyXa INpH 3ampaske wnyHaeneii CM

Knanas yctaHoBsieH B QucCKe, 3aKpeiieMOM B KODITyCe

Hapsagy ¢ wapukoBeiM  moamdnHMkoM cepud 128700 mo
TY 37006042-81 npenycMOTpeHO HCIO/Nb30BaTh OMOPY CKOJb-
AKeHus

B kayecTse cMa3k¥ OYHOrOo MaTepHasa NMPHUMEHSIIOT HHAYCTPHANb-
Hoe MacJlo HHrpoJ

KoHcTpykuusa mnuHAenst [onyckaetr N03alpaBKy MJIHM MOJHYIO 3a-
MeHy CM Ha 6ypoBoif, [/Ia yero BepXHsAs M HWXXHAS 4YacTH KapTepa
HMeEIOT 3aliPaBO4HbIE BTYJIKH

C BHeIpeHHEM CMa304YHBIX MaTepHalios, 00JanaloUiMX BhICOKO3G-
beKTHBHBIMM TOPMO3SIIMMH CBOHCTBaMH, IIpUMEHeHHe TepMeTH3HPO-
BaHHBIX WINUHAeNed cTaHeT elle Gojlee 3ddeKTUBHbIM, TaK Kak
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TOPMO3HOe YCTpOHCTBO OyzeT Haubosiee KOMIAKTHBIM M3 BCEX W3-
BeCTHbIX

B pesynbrare cpaBHHMTeNbHBIX MCNBITaHMA HOBBIX ILUMHHAENel
Typ606ypoB koHCTpykuMs uinuHaens IIT/A-195 npusHana Haubosee
HalleXxkHOW W AoaroBeuHoit Ero cpeansis HapaboTka Ha oTka3 cocta-
BHJa 294 4

KoHcrpykTuBHas xapaktepuctuka wnuHmeneit tuna IIT coe-
Lytouas

UIndp wnuugens 1T -240 LA 195
HapyxHblil 1uamerp MM 240 195
Macca xr 2200 1450
BuyTpeHHuit 1itameTp Kopnyca, MM 205 165
HapyxHbiit 1iameTp Bata, MM 115/130 105/115
Obuian 111HHa, MM 7700 7650
Yuc 10 paanaibHBIX OROP 3 3
Usc 10 yn1oTHHTE e KapTepa 8 8
OBuntit obbem cMa3OHOTO MaTepuasa, M’ 36 24
Ysc1o 1ybpukaTopos 3 3
HIndp nomunnuukos no TY 37 006 042-81 128723 128721K
[Tpucoeniuute 1bHan peanba mo PTM 26 02 15-72
K TypbuHHOIT cexumu PKT 208 3 117
K 1010TY 3-147 3 117
Kopmyca PKT 218 PKT 177
BeDXHell 4acTH Bajla MK 116 CIIMK 105
HIKHEN YacTH Bala 3133 3 117

101 9 DHEPTETUYECKAA XAPAKTEPUCTHUKA TYPBHHBI

Typ6una cospeMenHoro TypHo6ypa siBjisieTcsi MHOTOCTYTIEHYaTOMH,
OCEeBOr0 THIA U COCTOMT M3 CHUCTeMbl CTaTOPOB M CHUCTEMbl POTOPOB
Kak npaBuso, cucTeMa CTaTOpOB CBSi3aHa C KOPMYCOM, a CHCTeMa
poTopos — ¢ BaJoM Typbobypa

[Ipy nocTosiHHOM 3HayeHUM pacxofa OYypoOBOTO pacTBOpa yepe3d
TYpOMHY pa3BuBaeMblil €0 KpyTaumii MoMeHT M onpegesioT 1o
dopmyne Iinepa

M — Qpr(Cy, = Cu)z, (10 1)

rae Q — ob6beMHBIA Pacxoa KHUIAKOCTH, P — IUVIOTHOCTh XKUIKOCTH, 7 ~
cpeaHuit paauyc typbutsl, Cy,, Cy, — npoexuuu abcosOTHON Cckopo-
CTH TNOTOKa XXUIKOCTH, TPOTEKAION[Er0 COOTBETCTBEHHO Yepe3 CTaTop
¥ POTOp, Ha HanpaB/ieHHe OKPYXKHOM CKOPOCTH TYpOWHBI, z — 4MCJIO
CTymneHel TypOWHbBI

¢ dexTBHbIA Nepenal AaBleHUs Ha TypOHHe

P, = pu’z, (102)

Tie ¥ — OKpY’KHas CKOPOCTb TYPOMHbBI Ha CPelHeM AHaMeTpe
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PazsuBaeMblii TYpOMHOH KPYTSUIMH MOMEHT 3aBHCHT OT peXuMa
ee paboTbl, Te OT 4acTOThl BpallleHUs poTopa TypOHHB s Gosb-
mef YyacTH coBpeMeHHBIX TYPOWH 3Ta 3aBUCHMOCTb JIMHeHHa U ompe-
LeNAeTCsl YpaBHEeHHEM

M= M1 - n/n), ) (10 3)

rae M. — TopMO3HOHi (TpeAesbHBIN) KPYTAIIMA MOMEHT, # — 4acToTa
BpallleH!si, M, — YacTOTa BpALIEHWs] HA XOJIOCTOM pexxuMe (TIpeseib-
Has)

CoOBOKYNHOCTb 3aBMUCHMOCTEHl KPYTSILLIEro MOMeEHTa, Tepenaja
JaBJleHHs, MOLIHOCTHM M K03hdHUUHEHTa MOJIe3HOro AeiCTBUA OT
YaCTOTbl BpAlleHWs Ha3blBAaeTCA 3IHEPreTHUYecKOH XapaKTepPHUCTHKOM
Typbunbl  Typbuna Typbobypa obnanaeT cepuecHoil XapaKTepHUCTH-
koit OfHako 3TO He o3HavaeT, yto pabota Typbobypa MoxeT ocyuie-
CTBJIATLCS Ha BCEX DE)KMMax OT XOJIOCTOro A0 TopMmo3Horo M3sect-
HO, 4YTO NPH YBEJHYEHHMH 0CEBOU HArpy3Ku 4acToTa BpalieHus Baja
Typbobypa CHayala yMeHbliaeTcs, 3aTeM TypOoOyp HauMHaer
paboTaTh HEYCTONYHBO, a TOTOM PE3KO OCTaHABJMBAETCH — <«CPbl-
BaeTcA»

«CpbiB» TypOobypa 0ODBSICHSIETCS MHOTHMHM (akTopaMH, OCHOB-
HbIMM M3 KOTODBIX SBJISIOTCS HeJMHeNHbIH POCT MOMEHTa CONPOTHB-
NleHUs Ha foJloTe U B nsate Typbobypa MpH yBesMueHWH OCeBOil Ha-
IPY3KH M CHHXXEHHMH YacTOThbl BpalleHWsl, HU3KOYaCTOTHble KoJjeha-
HHUSL MOMEHTa CONPOTHBJIEHUS BCAEACTBHMe BUOpAlMM ¥ HepaBHOMEp-
HOil mogaud OypPHJIBHOTO MHCTPYMEHTa, TNepeMexaeMocTb pasbypu-
BaeMbIX TOPHBIX MOPOL 10 TBepPAOCTH Bce 3T akTOpbl NPUBOAAT K
TOMY, YTO ycToHuuBas paboTa TypboOypa BO3MOXHa TOJILKO C oIpe-
HeJleHHBIM, KaK TPaBHJIO, HE MeHee YeM ABYKDAaTHbIM 3aracoM Kpy-
TALLIETO MOMEHTA, T€ Ha PeXuMax, pachoJjiaraloliuxcs npasee OT pe-
AHMa MaKCHMaJbHOH MOLIHOCTH

ITH pexkuMbl B OOJTBIIMHCTBE CJIYYaeB XapaKTepU3YIOTCA TaKxe M
MaKCUMa/bHbIM 3HaueHNeM MeXaHMYeCKOH CKOPOCTH MPOXOAKH, Mo-
3TOMY YC/IOBHO PEXHM MaKCHMaJbHOM MOIIHOCTH MOXHO CYUTaTh
pabounm pexxuMoM Typbobypa

Yem rnybxe 3a6oil CKBaxkuHbI, YeM Gonblile HCKPHUBJIEH ee CTBOJI,
ueM 6oJiee MOMEHTOEMKOE /I0JIOTO MCIIOJIb3YeTCs NpPH OypeHuH, TeM
Bbillle BUGpauns OypuiibHOro uHcTpyMeHTa Kpome Toro, yeM Goublile
nepemexaeMOCTb TOPHBIX IOPOJ, TeM OJIMKEe K XOJOCTOMY DexHUMy
ROJIKeH DPacClloNaraThCsi peKoMeHAyeMblit pabouuii pexum Typbobypa
H TeM COOTBETCTBEHHO HHMXE JOJDKHa ObITb XOJIOCTasi 4acToTa ero
BpaleHusn

Hns pacyeTa XapakTepUCTHKM TYPOHMHBI MOXHO MCII0J1b30BaTh
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Ta6bnuna 107

OcHOBHBIE TIOKA3aTe/MH CTEHJ0BBX DUEPreTHYECKHX XapPaKTepHCTHK cepHAHbIX
H ONWTHBRIX TYPGUH TYp6oGypon

, , . | Nepenan gaBne- | Makcu-
0
B | paccon | To0 | o | Mepm e | Nares
Tun rypéuru Go- ng a Mo- | mocrore —y Hbrit
ypa, 1 /% " | wmewr, | Bpawe- | paGo- | MAKCH K1z,
MM Hwm |nus,c yup | MR %
Ml
30/16,5-240 240 40 24,58 17,3 0,0262 | 0,0262 63,8
A9KS5Ca 240 40 22,02 14,0 0,0252 { 0,0324 40,4
26/16,5-196 195 28 8,07 13,9 0,0113 | 0,0113 55,3
ATHAC 195 28 12,59 18,5 0,0287 | 0,0363 40,5
24/18-195TJ1 195 28 4,74 8,2 0,0048 | 0,0048 474
24/18-195TIIK 195 28 5,63 8,1 0,0057 | 0,0057 423
A7M3 195 28 16,77 18,3 0,0320 | 0,0363 38,2
ATI36K 195 28 17,69 19,8 0,0259 | 0,0296 52,8
21/16,5-195ATJ 195 28 16,32 23,2 0,0263 | 0,0341 70,6
TH-195ATJ 195 28 16,92 29,2 0,0395 | 0,0433 65,6
T195K 195 28 9,50 13.8 0,0139 | 0,0139 50,8
28/16-172 172 24 8,22 20,5 | 0,0239 | 0,0239 44,2
ABK3C 164 20 6,22 18,1 0,0191 | 0,0232 39,8
Mpumevanne Yucno crynewet ~ 1; mrotHocTs 6ypoBoro pacrtsopa —
1000 kr/m’ (Texnuyeckass Boja)

npeobpasosaHHbie GHopMYJIbl, OlpeneNsAloUIde KPYTAUMHE MOMEHT, M
nepenaj AaBJeHHUS Ha pexHMe MaKCHMAJIbHOH MOIIHOCTH:

M = 2r Qprinz; (10.4)
p= 4n2pr”—:, (10.5)

rie p - nepenan AasjieHus Ha Typbune; n — Makcumanbubiit KIIJL

[Ipn nepepacuyeTe Moka3aTeseil XapaKTepUCTMKH TYpOHHBI Ha ApY-
rHe 3HadeHWs pacXoja, NJIOTHOCTH XHMAKOCTH M YMCJa ee CTymeHeH
cJle[lyeT ToJib30BaThCs BbIPaXXeHHSIMH

n~Q;M~Q2;p~Q2;N"Q3;nm~Q—;
Mn ~ P, M ~p, p~p; N~ p; Ny ~ p; (10.6)
Mn~ZM~z;p~Z N~z 0~ 2,

rae N — MOUIHOCTb TYPOMHRL

Typ6unbl TYp60OypPOB U3rOTOBMNAIOT M3 HHU3KOJETMPOBaHHOI cTa-
JI¥ TIPpEUMYILIECTBEHHO LIeNTbHONNTLIMU B 3eMJifgHbie GOPMbI ¥ COCTAB-
HbIMH, KOT/a JIONMaTOYHbLIM BeHel BHIIJIABIAT METOLOM TOYHOIO JIU-
Thsi N0 MojensM. BriyckaloT Takxke JonaTo4Hble BeHIIbl, H3TOTOBJEH-
Hble U3 WiactMacchl. CTOHMKOCTH MJacTMACCOBBIX BEHLIOB, KaK MpaBH-
J10, HAMHOrO HHXe CTOHKOCTH CTaJbHbIX.
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XapakTepucTUKM TYpOHMH OMpeAessiioT 3KCIePUMEHTANbHO INpPH
MCTBITAHUSX Ha ClellMalbHOM TypOuHHOM cTeHge (Tabs. 10.7)

10.1.10. BHEIITHSISAA XAPAKTEPUCTHUKA TYPBOBYPA

JTa XapakTePHUCTHKa MpeicTtasisier coboil rpadHueckyio 3aBHCH-
MOCTb MOMEHTAa M MOLIHOCTH OT CKOPOCTH BpalleHus Baja TypOMHbI
C Y4eTOM 1NoTepb 3HePruy B 0CeBOil onope. B oTnnuyMe oT cTesa0BOI
BHELIHAs XapaKTePHUCTHKa TO3BOJISET OLUEHHWTb 3HepreTHYeckue Ina-
paMeTpbl, HEMoOCPeACTBEHHO 3aTpayuBaeMble TYPOOOYPOM Ha IMpoiecc
pa3pylIeHHsi TOPHOH NOPOAbl A0JIOTOM. BHelHiol XapaKTepUCTHKY
MOXHO TIONYYMTb TeOpeTHYeCKM HJIM Ha CTeHje, JOMNOJHHTENbHO
06opyZOBaHHOM  cllelMaibHBIMM  YCTPOMCTBAMM, TTO3BOJISIIOLMMHU
OCYUIECTBJIATh NPOUECC BypeHHs B 1aGOpaTOPHBIX YCIOBHUSX.

Harpyska P Ha 0oceBYI0 ONOpY Onpe/ie/IIeTCsl TPeMsT BeJTMYHHAMM!
P=T+G-R (10.7)
rae T — ruapaBiavueckas cM7a, BO3HMKalollas [0/ nefCTBHeM Nepe-
Najia AaBJleHUs Ha TIOABMXXHbIE 3JeMeHThi Typbobypa, G — Bec noa-
BIXHBIX feTanedl Typbobypa, Bxioyas nosioto, R — peakuus 3a6os,
paBHas MO 3Ha4YeHHUIO 0CeBOH Harpyske Ha JOJIOTO.

TMapaBAMYeCKYI0 CHIY NPHOJIHKEHHO MOXKHO ONpefesuTh Mo
¢opmyne

=D,
Tx~ 4' (Ap, + Ap, + Ap,), (10.8)
rae Dy, — ocpeiHeHHBIH JHaMeTpasibHbIH pa3Mep ISl CepHItHOro

Typbobypa, Aps, Apy, Ap, — Nepenaj AaBieHHUS COOTBETCTBEHHO B M-
Te, TypOUHe U HoJI0Te.

BennunHa B ckobkax mpenctassiser cobod o6wMH mepenag gae-
NeHus B TypboOype U n0J10Te Ap, ,, NO3TOMY MOXKHO 3amucathb
T = F., Ap; 1. (10.9)

3HaueHHe Ap,; ONPEAENSIOT ONBITHLIM NMyTeM. JTH AaHHble Takxe
MOXXHO HalTH B CNpaBOYHOM suTepaType. B coBpeMeHHBIX MHOro-

CeKLIMOHHBIX TypbOoOypax oceBasi rMApaBiMuYecKasi CHJA NOCTHraeT
120-150 xH.

B pesynbTaTe eficTBUA CyMMapHbiX OCEBBIX CHJ B OIOpe BO3HH-
KaeT MOMEHT COMPOTHBJEHHMS, Ha TpeojosleHHe KOTOPOro 3aTpauHBa-
€TCs YACTb 3HEPTUH TYpOHHBI Typ6oGypa. MOMEHT cHJ TpeHHd B msiTe

M, = Pur, (10.10)
Ihe P — oceBast Harpy3ky Ha nmaty; u — K03QHIUHEHT TPeHUs B NSTe;
ra = (R2 - RY)/(R? - R?) - npusenenHbiii paauyc Tpesus (Ry, R, —
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COOTBETCTBEHHO HapyXHbI M BHYTPEHHHI paauychl TPYUIMXCH IO-
BepxHoOCTeH).

KoadbHumeHT TpeHUs pe3MHOMeTalM4eckod NATbI 3aBUCHT OT
6onbuioro yucaa cdaktopos. Haubonee cyuiecTBeHHOe BIHMsSIHHE oKa-
3blBalOT YJeJbHasl Harpyska Ha TPYLIMXCSl TOBEPXHOCTSX, CKODOCTh
CKOJIbKeHHs, Ka4eCTBO M KOJMYECTBO NMPOMBIBOUHON XMIKOCTH, KOH-
CTPYKTHBHOE MCTIQJIHEHHE 3J1eMEHTOB OCeBOH OrOphI,

Tlo mepe yBenwyenuss yaenpHoit Harpysku mo 0,6-0,8 Mlla ko-
acpULUMEHT TPEHHS CHHXKaeTCs JO MHHMUMYMa, 3aTeM BHOBbL BO3pac-
Taet. DakTHyeckas yAe/bHash Harpyska B MOMeHT 3allycka Typbobypa
cocrasnser 0,8-1,2 MIla. Koaddunnest TpeHHs: 3aBUCHT TaKXe OT
CKOPOCTH CKQJIbXeHWs. 3HadeHHe x0d¢pdHLMeHTa MAKCHMANBLHO MPH
CTParMBaHHU NSATHl. ITHM OOBICHAIOTCH 3aTpYIHEHHMS IPH MNycke
Typ6obypa.

BHeuwHolo XapakrepucTuky Typbobypa CTpOSIT ¢ y4eTOM NOTepb
3HeprMu B oceBoii omope Typbobypa. Cuinl TpeHusi B palMalbHbIX
ONopax BBMIY MX He3HaYHTeNbHOCTH OObIYHO HE YUMTLIBAIOT:

My= M- M, (10.11)

rie M, — kpyTswMil MOMEHT, mepefaBaeMblii Ha ponoto; M — Bpa-
UIAKOLIHI MOMEHT TypOuHbI, M, — MOMEHT CONpPOTHUBJIEHHUS B OCEBOH
onope (nsre).

MowmeHT, pa3BuBaeMblii TYpOWHOI, B 3aBMCHMMOCTH OT CKOPOCTH
BpallleHHsl Basa NpecTasisneT coboil npaMYyio THHHIO:

M, = My (1 = n/npay). (10.12)

MOMCHT COIIPOTHBJICHHA B MATE€ MOXHO BbIPAa3HTb CJEAYIOUIHM
o6pasom:

M, = T+ G - Rpr,. (10.13)

3Hak nepen ckobKoii 3aBUCHT OT cooTHollleHWs: Bennunubl (T + G) m
R. Ecnu (T + G) > R, Harpy3ka Ha MOANATHUKH AeiCTBYeT cBepxy. B
3ToMm CJydyae Oepercsi 3Hak «+». 3HAK «—» COOTBETCTBYET YCJIOBHIO
(T + G) < R, xoraa 3arpyxeHa HHXHSAS NOBEPXHOCTb Pe3NHOBOI 00-
KJIaJKH TIOANATHNKA oceBoit onopul. Pasenctso (T + G) = R coot-
BETCTBYeT ILJaBaloliEMy peXHMY paboTbl 0CeBOil OMOpHI TYpPOMHBL.
Ilpn vcnosbzoBanuu monHoro BuipaxeHusn (T + G — R) B8 pacuerax
MOHO 6paTh MOAYJ/b YUCIOBBIX 3HaueHHi1, 3aKNOUeHHBIX B CKOOKH.

Pabouuit MoMeHT Typbobypa aisi TypOHMHBI C M3BECTHBIMM 9KC-
TpeMaThHBIMH TTapaMeTPaMH

M, =Mm,(1-n” )—I(T+G—R)|urn. (10.14)

max
BoipaxeHde (10.14) MOXHO HMCIOJL30BaTh ANS IOCTPOEHUS Xa-
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paKTePHCTHKH Typbobypa NpH H3BeCTHOH 3aKOHOMePHOCTH H3MeHe-
HMS YaCTOTBI BpallleHUs! Bajla B 3aBUCHMOCTH OT OCEBOH HarpyskH Ha
ponoto. CBA3b MeXAY 3THMHM MapaMeTpPaMH BbIPAXKAaeTCs 4epe3 Mo-
MEHTOeMKOCTb J0JioTa. JlabopaTopHble M MPOMBICIOBbIE 3KCIIEPHUMEH-
Thl OKa3bIBAIOT, YTO MOMEHT Ha JOJIOTe MOXHO MPUOIHKEHHO BbIpa-
3uTb GopMyJIoi

M, = My R, . (10.15)
rie My, — ynelbHbIA MOMEHT.

Torga
R=M/M,, (10.16)

Cuurasn, 4yto M, = M,, u BBOaA Bhipaxenue (10.16) B ypaBHeHHM
(10.14), cBs3bIBAIOT OCEBYIO HAarpy3Ky Ha A0JIOTO C 4acTOTOH Bpalie-
HUA BajJa Typbobypa. Bsaumocssasb o6ycnonneﬂa TeM, YTO MOMEHT
CONMpPOTHBJIEHHUST ROJIOTA, COOTBETCTBYIOLIMH 3alIaHHOH oceBOi Ha-
rpy3ke, BBoAHTCA B opmysy

1 n
MP 1z |.1r"/Myn [M"‘"(i T

max

)x(T+G)uru], (10.17)

KOTOpas BblpaXxkaeT (YHKUMOHANLHYIO 3aBMCHMMOCTb pabodero Mo-
MeHTa OT YacTOThI Bpallledusi Baja. IIpu TakoMm pelneHHn pabouuit
MOMEHT B j11060# TOYKe XapakTepUCTHUKHM OTpaxkaeT He aKTHUECKHIH
MOMEHT COMNpPOTHBJIEHHS [0JI0Ta, a YaCToTy, IIPH KOTOPO 3TO COIpo-
THBJieHHe TipeooJieBaeTcs BajoM Typbobypa.

Bsens obo3HaueHue

1 —
TrA =Y , (10.18)

nonyyaem

Mp = W[Mmax(l - ""

max

); (T + G)prn]. (16.19)

Mounocte Typ6obypa N,, peanusyemyio Ha ROJOTe, OTPERENSIOT
M3 YC/OBHSA

N, = Mo; N = %\V[me(l— )q: T +G)pr“]. (10.20)

Ha puc. 10.8 aunun 7 u 2, noctpoennsie no ¢opmynam (10.19) u
(10.20), npeacTaBasOT COH0t BHELIHIOW XapakTepHCTHKY Typbobypa.
Xapaktepuctuku TypbuHet M — n u N — n nokasaHbl JHHHSAMH 3 M
4. XapakTepucTHKa MoMeHTa Typbofypa MNpeacTasjieHa ABYMs Ips-
MbiMH AC u CB, nepecexawowumucs B Touke C. [lpamas CB otHo-
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Puc. 10.8, Buemrnas xapaktepuctika typbo6ypa

curcd K cayyalo, korga R < (T + G) — 3Hak «—», npsaMas AC coor-
BetcTBYeT ycsioBuio R > (T + G) — 3Hak «+», Touka C npexncrasnser
coboit cnyyai, korna R = (T + G). 3T0 ycjoBHe COOTBETCTBYET MO-
MeHTY paboTel Typbobypa npu pasrpyxeHHoil nsre.

Haxnon npsamelx AC W CB 3aBucuT oT 3HayeHus y. Koad-
¢uumnent y > 0, xorna M,, > pr,. B atom ciayyae npamas CB
HakjiOHEHa BJIEBO OT BEPTUKANH, TaKk Kak YAeJNbHbIi MOMEHT Ha
nonoTe 6osblie yAeNbHOTO MOMEHTa TpeHUsI B TNSTe W TOBbillleHHe
Harpy3kd Ha [0JI0TO Bbi3biBaeT obuiee NOBbILIEHHE 3arpYXKEHHOCTH
Bana Typbobypa. Korma yaenbHbli MOMEHT Ha [0JIOTO MeHblile
YIAe/JbHOTO MOMEHTa COMPOTHBJIEHHUS IATHI, TOBbILIEHHE Harpy3KH
Ha JOJ0TO BbI3bIBAET CHHXKEHME MOMEHTa COMPOTUBJEHHA Bala
Typbobypa (npamas C'B). ITOMY CAy4ald COOTBETCTBYET YCJIOBHE
vy < 0. Ilpn y = « npamas C"B septukansHa. Torma uaMeHeHue
Harpysku 10 Toykd C” He B/IMseT Ha 3arpyXKeHHOCTb Basia Typbo-
oypa.

[Tocne npoxoxaeHns Touyku C Harpyskd B NsTe CYMMHpPYIOT-
s, MO3TOMY TIPH MOBBILIEHUH HarPy3KH Ha J0JIOTO B JiIOOOM ciaydae
Harpyska Ha Ban1 Typbobypa Bospacraet. OfHako B 3aBHUCHMOCTH
OT 3HaueHust y yroa HakjaoHa npaMeix AC, A'C u A"C pasnuu-
Hblit.

Touka B cOOTBETCTBYET MOJIOXKeHHIO, koria Typbobyp oTopsaH oT
32605 M Ha OCeBYIO ONOPY AeHCTBYIOT TOJbKO TMApaBJIMYeckast Ha-
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rpy3Kka ¥ Bec poTOpHOH yacTh TypGobypa. YactoTy BpallieHuu B T0Y-
Ke B Ha3bIBalOT PasrOHHBIM YHCJIOM 060poToB Typ6obypa. PasroHHoe
YUCJIO 7, TIPDH NMOCTOAHHBIX T W G 3aBUCHT oT K03 dHUHeHTa TPeHHS
B pe3HHOMeTaJIIN4eckoil nape ocepoil onopbl. [Ipy noBbilieHHH ko-
apdHLUMEHTa TPeHHUs Pa3rOHHOE YMCJIO CMellaeTcs BiieBo, T.e. YacTo-
Ta BpallleHUsl Basna NpH MyCKe CHHKaeTCs.

IInouiaay, sakimodednsble Mexay npsmeiMu ACB, A'C'B n A"C"B
u npamoit 3 (cM. puc. 10.8), nponopLHoOHanbHbl 3aTpaTaM 3HEpruy B
oceBoii omope Typbobypa B Cilyyae NMpUMEHeHUS pe3HHOMeTaIHye-
ckoii nATel. [IpMMehenre nATHI KayeHUs CYlleCTBEHHO CHMXKAET He-
MpOU3BOAMTENbHbIE 3aTPaThl 3HEPrMM B COEBOIl ONOpe, TaK KakK Ko-
a¢pdULHeHT TpeHUS KadyeHHs B 5—6 pa3 MeHblle ko3dduLHeHTa Tpe-
HUA CKOJIb)KEHHMS, HMEIOLLer0 MecTo B De3MHOMETAIJIMYECKOM I10A-
ILIMITHHKe.

Tlonoxenune Touku C Ha mnpsmoil 3 3aBUCHT TakKXe OT KO3¢p-
¢uurenta y. PocT 3HaueHus \, a cJledoBaTelbHO, M YAeJbHOro
MOMEHTa COIpPOTHBIeHHA 32605 TIPUBOAMT K IMepeMEelieHHI0 TOYKH
pasrpykeHMsl MATbl [0 JIMHHM MOMEHTA TYPOHMHBI K TOPMO3HOMY
pexumy. Bbicokve ynenbHele MOMEHTHI Ha [0JO0Te HabJojaloTcs
npu O6ypeHUH MATKUX nopoi. B Teepabix mopoaax yaenbHbiii MOMEHT
Ha JOJIOTO HHMXKe, N03ToMy Touka C CMelaeTcsi B 30HY BLICOKHX
ckopocteil. JTo ycjloBHe MeHee ONarOMpHUATHO € TOYKH 3PEHHMs
PaLUMOHANLHOCTH  pexuMa oTpaboTkd gojota. [lostomy ana
NepemelleHUs PasTOHHOTO YMCJIa M COOTBeTCTBEHHO ToykH C B
30HY HHU3KMX CKOpOCTeil HEOOXOAMMO NpUMeHSTb TP OypeHHH
Zonota, objnajaolMe OTHOCHTEJNbHO BLICOKOH YaeIbHOH MoMeH-
ToeMKOCTblo. (CMmeleHHe BO3MOXHO TakXe HDH HCIOJB30BaHUH
MaxoBWKa, YCTaHABJIHBaEMOrO MexXAY BajloM Typbobypa u gono-
ToM. B 3TOM caydae pasroHHoe 4YMCJIO TiepeMellaeTcs B CTOPOHY
TOPMO3HOr0 peXxHMa BCJIeACTBHE yBeJIM4YEeHHs Harpy3KH Ha OCeBYIO
OMopy M, KakK CJeJCTBUE, MOBLIILEHUA MOMEHTa CONpPOTHBJIEHHA
TSTHI.

KoHeyHasa uesnb pacyeTOB 3akjiioyaeTcs B oOlpedeieHHH YHUCTa
ctyneHeit Typbunst U cryneneit [T (ecan ato HeobxoauMo), obecie-
YMBAIOIMX HeoOXOAMMble 3HauyeHUs KPyTSALEro MOMEHTa M 4aCTOTHI
BpallleHHsl TP 3aaHHBIX PacXofiax U IJIOTHOCTH 6ypoBOro pacTBopa.
Pazymeercs, aTo uMciio cileayer okpyriaTh mjs TOro, YTo6ul OHO CO-
OTBeTCTBOBAJIO 1I€JIOMY YHCJY TYpPOHHHBIX CeKLMIA.

Pacuet xapaktepuctuxu Typbobypa uesecoobpa3Ho BecTH s He-
CKOJIbLKMX BApHaHTOB MCIIOJIL30BAHHS WUMEIOUMXCA TYpOMH W CTYyne-
Heit I'T. 3arem BbIOMPAlOT BapHaHT, KOTOpbI obecreunBaer 3alaH-
Hble MapaMeTpbl XapaKTEPUCTUKH TP MeHbIlIEM Mepenane AaBjleHUs
Ha Typ6obype, UM BapHaHT, KOTOPBIH JaeT BO3MOXHOCTb OOXOANTD-
€Sl MeHbIIMM YHCJIOM TYPOUHHBIX CeKUMIL.
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10.2. TUIIbI TYPBOBYPOB

OteyecTBeHHON MPOMBILLTIEHHOCTbIO OCBOEHO NPOW3BOACTBO TYp-
606ypOB CleqyIOLMX THIOB.

OaHoCeKIMOHHblE:

HecurnuHaensbHeie Tvna T12;

BecwunuuaesbHbie YHUGHUMpoBaHHble THa TY-K;

CO BCTaBHbIM wWinuHaesaeMm tuna TBHUI,

C He3aBUCUMBIM KperiiendeM potopos THna THK;

AN OypeHus ckBaxkMH Gosblioro auamerpa tuna TBJL.

CeKuHMoHHbBIE:

Becuinuuaenstsie Tuna TC,

wnuHaensHbie Tna TCHI,

WIOHHAeNbHbe YHUbHuMposaHHsie Tunos TCIHIL, 2T-K u 3T-K;

mwnuugenpibie THop TCIHIA w T, ansa 6ypeHus anmasHbiMu
JI0JI0TaMH;

wnuigensHble Ta Alll ¢ HaksloHHOW NTMHUER AaBJeHUS,

wmnuHgensHele THNa AT co cTyneHsaMu ruapoauHaMuyeckoro
TOPMOXKEHHS. :

C nnasatouiumu ctatopamu tuna TIIC.

C HesaBucHMoil nogBeckod Basnos cekuuit Tuna THD.

TepmocToiikue Typ6obypbl Tuna TTA asns ckBaXXHH ¢ TeMnepary-
poit a0 240 °C.

Penyxroptbie Typboypst Tunos TP, TPM u TCM.

Manora6aputtbie Typ6o6ypel Tvmos TT, TII u TB1 pns 6ype-
HHUS M PEMOHTA CKBaXKHH.

Typbunnble oTkaotuTeny tuna TO.

Typ606ypbi-OTKJIOHMTEIM ¢ HE3aBUCHMOM MOABECKOIl BajloB TYp-
OuHHbIX cexuuit Tuna TO2 pna 6ypeHus GOKOBBIX CTBOJIOB M3 CTa-
PbIX CKBAXHH.

UInuugens-otknonutens tuna 101,

Typb6onosaorta xosnonkosble THna KT/| ans otbopa kepHa.

Kepnoot6opHoe yctpoiictso tuna YKT.

B coorsercreun ¢ TOCT 26673-85 npeanycMoTpeHO M3roToBJe-
HHE WIHPOKOH HOMeHKIaTypbl TYpO0oOypoB pasiHyYHbIX KOHCTPYKLMH
(tabn. 10.8), npenHasHayeHHbIX A4S OYpeHHS BepTHKaNbHbIX M Ha-
KJIOHHO HarpaBjleHHbIX CKBa’KHH.

TypbunHbie 3a60iHbie IBUraTeH BHITYCKAOTCSA ¢ TYpOUHaMMu:

METAUTUYECKHMH 11€JIbHOJIMTHLIMH OTJIMBKOH B 3eMJIIO;

MeTaJIIMYECKUMH COCTaBHBIMH To4HOTO JuThs (TJI);

11JIACTMAcCOBBIMU COCTABHBIMM, B KOTODbIX MeTallIMYeCKHe CTY-
NUILL W TLJIACTMACCOBBIE TIPOTOYHbIE YACTH.

Ornopsl Typ60o6ypoB — CKOJbXeHUS (pe3MHOMeTal/lMYeckue Mpo-
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TOUHblE) ¥ KadyeHUs (I1apoBble), B TOM YHCJe NPOTOYHblE U HENpo-
TOUYHble C YNJIOTHEHMEM Pa3IMYHOM KOHCTPYKLUH.

B ¢BSA3M ¢ MOCTOSAHHBLIMM A0paboTKaMM KOHCTPYKUMH (akTHye-
CKHe KOHCTPYKLIMU U XapaKTepUCTHKH Typ6oOypoB MOryT OT/IMYaTh-
¢ OT NPHBEEHHBIX.

B coorBercTBum ¢ tpebGosanusamu [OCT 26673-85 npexycMorpe-
HO M3roTOBJeHHe Typ6o6ypoB OAHO-, OBYX- M TPEXCEKLIMOHHBIX,
JINMHIEBHBIX U OeCUITTUHAEBHBIX, ¢ HAPYKHBIMM AuaMerpaMu 172,
195 u 240 MM, npefHa3Ha4YeHHBIX KaK 171 OYpeHUs] BepPTUKAIbHLIX M
HAKJOHHO HaNpaBJeHHBIX CKBa)XWUH, TaK W 171 KOMILJIEKTOBaHUs pe-
aKTMBHO-TYPOUHHBIX M pPoTopHO-Typ6uHHBIX GypoB Tuna PTB.

[Tocne npunsatua TOCT 26673-85 B koHcTpykumio TypOoGypoB
BHECEHO MHOXECTBO YCOBEPLIEHCTBOBaHUH U pa3paboTaHo 3HauuTe/b-
HOE YUCJIO HOBBIX TMIIOB U KOHCTPYKIMIt TypGobypoB (Taba. 10.9).

Typb6obypo:t odnocexyuonnvie OGecunundenvuvie muna T12
(T12M3E-172, T12M3b-195 u T12M3b-240) ¢ HapyxHbIM anaMeT-
poM 172, 195 u 240 MM mpegHa3HayeHb! 1751 GypeHUs BepXHUX MH-
TepBanoB TrJyOOKUX BEPTMKaNbHBIX W  HAKJIOHHO HanpaBJIeHHBIX
CKBaXXUH DPa3/IMYHOro Ha3HayeHHd, 2 TaKxe AJA KOMIUIEKTallUM po-
TopHO-Typ6uHHBIX 6ypoB Tuna PTH aunaMerpamu ot 394 10 640 MM.
OHN npUMeHAIOTCA NMpU OGypeHUH CKBaXKMH IlapouledHbIMU W Ges-
ONMOPHBIMHU [I0JIOTAMH DPa3/IMYHBIX THUMOB M CEPHUI AMaMETPOM OT
190,5 no 393,7 MM, obecneunBaolUMK TeXHoMOTHYeckn o60CHOBaH-
HBI 3a30p MexXIy KopnycoM 3aboifHoro ABMraTelss M CTEHKaMH
CKBaKMH.

Typbobypst THna T12M3 (cM. puc. 10.3) M3roToBAsIIOT B OQHO-
CeKIIMOHHOM OeclunuHAeNsHOM HcNoaHeHun. Ha Bany TypbunHoi
cekinyu pasmewtaercs ot 104 1o 106 ctyneneit TypbuHLI B 3aBHCHMO-
ctH ot AuaMeTpa Typbobypa. Kaxaas cryrneHb TypOHUHBI COCTOMUT M3
poTopa M cTaTopa, UMeloLMX (Y Pa3HbIX THUMOB TypOMH) pasnuyHoe
4UCI0 JIONATOK COOTBETCTBYIOUIEH oceBoit BhicoThl. Ha Bany typbo-
6ypa ycTaHOBJleHbl POTOPHI M BpalAlOIIMeCs /eTalu paJHanbHbIX
OTop M pe3UHOMEeTANIMYeckoit NATH. IJTU JleTalu Ha Bany 3axHMa-
loTca pPOTOpHOI radkoi. [lns npenoxpaHeHMs POTOPHOI raliku ot
CaMOOTBMHYMBaHHUA TPEeAyCMOTPEH KOJMAaK C BHYTPEHHMM KOHYCOM,
3aKpenJieHHbIM KoHTpraiikod. B kopnyce Typbobypa ycTaHOBieHbI
HeBpawjalouMecsl JeTajJu: CTaTOPbl, pe3HHOMeTalJMyecKue CpelHHe
onopsl M MOANATHHUKH, KOTopble 3akpenasiotcss HunneneM. Kopnyc
Typbobypa TnpucoeanHsercs k O6YpUIbHOM KoJOHHe ¢ MNOMOLIbIO
BEPXHero NnepeBoJHMKA.

Ban Typ6obypa ocHauleH paaManbHbLIMH OTOPaMH, BOCIPHHH-
MajouMM nonepeyHble Harpy3kd, U OCEBbIMU OMOPaMH, BOCTPHHU-
MaIOIIMMM OCeBble Harpys3kH, AeHCTBylOIMe Ha Bajl B TpoLECCe IKC-
Nayataiuu. B HuxkHel yacTn Bana MMeOTCA OkHa AJ1a npoxoxa Oy-
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Tabnauua 10.10

TexHHuYeCKHe XaPAKTEPUCTHKH OAHOCEKUHOHHbLX Typbobypor T12M3 nns Gypews
BEPXHHX HHTEpBAJIOB CKBaXkHH KyHTypckoro MallMMOCTPOMTEILHOIO 33aBOAA

Tokasatens T12M3E-172 | T12M3B-195 | T12PT-240 |
JlnameTp kopmyca, MM 172 195 240
Onuna B cbope, MM 7940 8060 8210
Macca, kr 1057 1440 2017
Umucno cryneneil 8 Typbobype 106 105 104
Pacxon pafouell xuakocTH, a/c 25-28 45-50 50-55
Llacm‘m spauienus Bana Typboby- 10,5-117 9,7-10,8 11,6-127
pa, ¢
Iepenan aasaewus, MIla 2,85-3,5 29-3,6 44-54
MomenT cuant Ha sany, H-m 559-687 714-882 2127-2550
JnameTp pexoMenayemmx aonot,|{ 190,5-2159 215,9-244,5 269,9-295,3
MM
TpucoeaunuretbHas peanba:

Kk OypuabHbIM TpyGaM 3-147 3-147 3-189

K 00Ty 3-117 3-117 3-152

pPOBOro pacTBOpa M K HEMY CHU3Y yepe3 NpeloXpaHMTENbHBLIA Nepe-
BOJHHUK NPHUCOEAUHSIETCS [0J10TO.

Typ6o6ypsl, cepuitHo BbillyckaeMble Ha KyHrypckoM MalllMHo-
CTPOUTENLHOM 3aBOJle, UMEIOT HeKOTOpble OTJIHYUSA WU MX MapaMeTphl
¥ OJHepreTMYeCcKUe XapaKTePUCTHKU npusefeHbl B Tabn. 10.10 wu
10.11.

K atoMy xe Tuny 3aboiiHbix ABurateneil oTHocaTcs Typ6obypb
tuna TI12PT, npeanasnayeHHble [0 KOMIUIEKTAllUM  POTOPHO-
TYpOMHHBIX M peakTHBHO-TYpOUuHHBIX 6ypoB (PTB), ¢ nomMouisio ko-
TOPLIX OCyHIeCTBAsieTc OypeHue BEPXHMX MHTEpPBATOB raybOKMX M
cBepXrAybOKMX CKBaXKMH, a TaK)e 1IaXTHBIX CTBOJIOB JHaMeTPaMM OT
640 no 5000 mm.

Typbobyp T12PT-240 B orauume ot 6GasoBoro Typbobypa
T12M3B5-240 uMeer Ha Hapy)XXHOH IOBEPXHOCTH KOpNyca Hallpecco-
BaHHOE yMOPHOEe KOJbllo A7 NepeJadd OCeBOM HArpy3kM Ha 10JOTO,
co3JaBaeMoil C MNOMOLIbI0 TrPy30B-YTsKkenutened arperatoB PTD,
a pesMHOMeTalJMyeckas msATa cofepkxut 12 cryneHeil TypOuH BMe-
cto 18.

TlpucoeauunTensnble pe3bObl Ha NMepeBOAHHMKAX KOpNyca M Baja
Typ6o6ypa MNO3BONAIOT OCYWECTBAATh €ro coeAMHEHHe C AOJOTOM
COOTBETCTBYIOLIEr0 AHMaMeTpa, NPUMEHNAEMOro A5 KOHKpETHoro TH-
nopasMepa PTh.

Typ6o6ypoL 00nocexyuonnvle becunundensrvie yHuPuyuposan-
wvie TY240K (cM. tabn. 10.9) asasiorca ABuratensiMM HoOBOro Mno-
KOJIEHUS M npefHasHadeHs! Ans GypeHUs BepXHWUX MHTEPBAJIOB Iy~
6OKMX BePTHKATbHbIX M HAKJOHHO HAaNMpaBJeHHbIX CKBaXXWH pa3iny-
HOro Ha3HauyeHMs, a TakXKe AN MCMOJIb30BAHUA B KayecTBe HIUKHeN
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CeKLUHM /1% KOMIIEKTAallMH ABYX- U TPEXCEKI[MOHHBIX IUMHHIEIbHbIX
YHUOULMPOBAHHBIX MOAYJbHbIX TYPOHMHHO-BUHTOBBIX JBHMraTeseil
2TY240K.

Typbobypsl ¢ HapyxHbIM AuaMeTpoM 240 MM TNPUMEHSIOTCS NpH
OypeHUH CKBaXMH IApOLIEYHBIMU M 6E30MOPHBLIMU J0J0TaMHM pas-
JUYHBIX THIOB U cepuil auaMerpoM ot 269 mo 393,7 mm u Gosnee,
obecreymBAOUIMMH  TeXHOJNOTM4YeCKH 00OCHOBAHHbLINA 3a30p MeXay
KOpIycoM TypGoOypa W CTeHKO# CKBaXXMHbI B KOHKPETHBIX TOPHO-
reoJIorMyeckUx yCJA0BHAX Pa3pe30B MeCTOPOXIAEHHIA,

YuuduuvposanHblii Typbobyp TY240K conepxut TypOuuHbli 1
OMOPHBIA Baibl CO CTAHAAPTHBIMU rabapuTaMy, coeiMHSeMble MeXAy
€060} ¢ MOMOLLBIO PazbeMHbIX MYGT 3KCLEHTPUKOBOIO MM KOHYCHO-
BMHTOBOTO THMa, 00ECIeYMBAOIIMX BBICOKYI0O HaleXXHOCTb Nepejayuu
MOMEHTA CHJIbl, JIETKOCTb COOPKH ~ pa3bopkv U PeBU3MIO ABUraTelis.

Ha typbunHOM Bany ycTanaBauBaercs kommjekt u3 107 Typ6un
C MOHUXKEHHOH 0CeBOIl BBICOTOM, obecrneynBalOUIMX B CYIIECTBYIOLIMX
CTAaHAaPTHLIX rabapuTax cepuiHbIX TYP60OYpOB moBbIlieHHE Ha 25 %
MOMEHTa CHJIbI C eAMHUILIbL JIMHLI Baja Typbobypa.

TypbuHbI MOHMXKEHHOH BBICOTHI M3TOTOBJAIOTCA METOAOM TOYHOTO
JUTbS MO BBINAABAseMbIM Moaeasm ~ Typbuna 37/11-240TJI, anbo
MOJYKOKMJIbHBIM MeTOAOM B 3eMmJsiHbie ¢opmbl — Typbuna 37/11-
240TBLL.

B cayyae HeoOxopumocTH B Kopriyce Typbobypa moxer ObITb
CMOHTHPOBaHO 85 crynenei cepuittoil TypOUHBL.

Ha omopHoM Bany ycTaHaB/JMBaeTCs pe3MHOMeETa//IMYeCKas onopa
CKOJIbXKEHHsl ¢ YIPOYHEHHbIMM AMCKaMH ISThL WM ONOpa KayeHHs C
YIpOYHEHHbIMU OboiiMamH.

IlonocTh onopsbl 3aulMileHa ApOCCeTbHBIM YCTPOHCTBOM C aBTOMa-
THUYECKU PeTyIMPYEeMbIM 3a30POM B IUJIOLIAZM KOHTakTa paboumx no-
BEPXHOCTEN TPeHMS, YIpOYEeHHOro HallIaBKOi TBepAOro cIjiaBa, Or-
pPaHM4MBAOUlEr0 yTeyku OYPOBOrO pacTBOpa Ha BBIXOAHOM Baly H
MpefoTBPAILAIOILETO OMACHOCTb 3allllaMJIeHNst ONOPHOro yana Typbo-
Oypa, oco6eHHO NPU HCMOJAbL30BAHUM THAPOMOHUTOPHBIX M0JOT, Tpe-
OyiomuX BBICOKMX MepernaloB AaBleHHUs B MPOMBIBOYHBIX KaHaJaXx.

B Typbobype npeaycmoTpenbl YHUpUKAUUA TypOMHHBIX CeKliMil C
BO3MOXKHOCTbIO 3aMeHb! MX HEIOCPeACTBEHHO Ha OypoBOM miomiajzke
M Y3JIbl YCTRHOBKY ONOPHO-LIEHTPUPYIOINX 3EMEHTOB.

Typ6o6ypv: 00HOCEKUUOHHBIE CO BCMABHBIM WNUHOETIEM MUna
TBII (TBUI-172, TBII-195 u TBII-240) npeaHashaveHbl OJA
KOMILJIEKTAUHMK POTOPHO-TYPOMHHBIX M PeakTHBHO-TYPOMHHBIX OypoB
tna PTB (cm. Taba. 10.9).

Typ6obypsr tvna TBII (puc. 10.9) BbimyckanoTcsi ¢ Hapy>KHBIM
avaMerpoM 240, 195 m 172 MM and KOMIJIEKTAaliMM  POTOPHO-
TypbuHHbIX OypoB auamerpamu ot 394 g0 640 mMM. OHM MoryT Mc-
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NoJib30BaTbC KaK CaMOCTOSTENbHO — B BHAE OJIHOCEKUMOHHOTO TYp-
606ypa, Tak ¥ B KayecTBe HMXKHeH WM LWIMHUHAENbHOM CeKUUH B Jio-
6oM cexunonHoM Typbobype cooTBeTcTBYylOLIEr0O rabapHTa.

OtanuntenpHoit ocobeHHocTbio Typbobypa thnma TBII sBasercs
coeHeHHe BajoB TYPOMHHOW CeKIMM M OCEBOM ONOPbI IIMHHAEb-
HOW CeKUMHM C NMOMOLIbIO Pa3beMHON MyGhTbl € IKCHeHTPUYHBIM CO-
ellMHeHHeM, HCKJII0YAIOUIMM OCeBYI OTHOCHTENBHYK) MNMOABMXXHOCTb
BaJIOB, Mepejatouel BpallaloliMid MOMEHT M obecneydBaiolled BO3-
MOXKHOCTb pa3beMa BajJiOB B OCEBOM HanpaBleHHU 0e3 BpalleHUs W
N03BOJIAIOUIEH COBMECTHO MJIM Pa3llesibHO M3BJeKaTh Bajlbl M3 KOPNy-
ca. PaspemHast Mybdrta Oosiee TeXHONOrHYHA B M3rOTOBJEHMH M0
CpaBHEHMIO C paHee NMpUMeHSeMOH KOHYCHO-ULIWLeBoi MydTol u
yaoOHa B 3KCrIyaTalMy.

B orauune ot cepuiinbix Typbobypos (Hanpumep, 3TCI1-240, y
KOTOPOI0 OMOpa BbIHECEHA B OTAEJbHYIO CEeKUMIO — WIHHAENb) Typ-
606yp tuma TBII npeacraBaser coboit eauHyl TYpOUHHYIO u
IIMUHAEIbHYIO CeKLUIO, Pa3MelleHHY0 B Koplyce CTaHAapTHOH AJIu-
Hbl. IIpu 3TOM 4McCa0 cTyneHeit TypOMHBI cokpalaeTcst Bcero Ha 6 %,
a obuwas AnnHa TypboOypa yMeHblliaeTcss Ha JIMHY WINMHAENAbHON
cekuMu. Baaroaaps Takoil KOHCTPYKUMM NMPAKTHYECKH NCKIIOYAIOTCH
OTBOPOT WINHMHAENS B npoliecce GypeHUs W MOJOMKH BEPXHEro KOHLa
Baja WNUHzAens no pesbbe MK9I8x6, nmpoucxoasiuime B cepHiHBIX
CEKLIMOHHBIX WITHHAEbHBIX TYpGobypax.

Pabouuii opraH COCTaBHOro Bajla CEKI(MM — MHOIOCTYINEeHYATast
Typbuna 30/16,5-240 (89 cryneneit) U Tpu panuajibhble ONOPH, 3a-
KpeIlleHHble Ha BepXHeM KOHUe Bana pe3nboBoit nonymydroit. Ha
HMKHEM KOHLIe Baja MO IJ1agKo¥ KOHYCHOM ToBepxHoct¥ (KOHYC-
Hoctb 1:10) ycTaHaBiuBaeTcst 3KCUEHTPU4YHA" MydTa ¢ OKHaMy 1A
NpoXoXieHusa OypoBOro pacTBopa B MoJbIiA Baj WINWHIeAsA, UMelo-
1ast JMIIb LieHTpajibHoe CKBO3HOE OTBEPCTHE.

OnopHblil opraH Apyroi 4acTH COCTaBHOTO Bajla — MHOIOCTYIEH-
YyaTas oceBas onopa (12 cryneHeil NOANATHUKOB MJIM MHOTOPSAHBIN
nopwMnuuk  cepun  128000) 3sakpennsiercs Ha Bany raitkoi-
noaymydToit Ha uMAMHApPUYecKoi pe3bbe. BepxHsas 4vacTe raitku
BMeCTe C XBOCTOBUKOM BaJjla SBJASIOTCA 3/JIeMEHTaMH 2KCLIEHTPUYHOTO
coelMHenMs. [lBe 4yacTM Bajla COEAMHSIIOTCS MO TpeM UMJIMHAPaM,
CPeIHMH M3 KOTOPHIX MMeeT cMellleHHYI0 ocb. OTHOCHTeNbHBIH IpO-
BOPOT BaJIOB B COOPAHHOM BHIE MCKJIIOYEH.

[Ipu Bbibope pasMmepa 3KCUEHTPUCHTETa M [MaMeTpPa CMelleHHOH
OKDY>KHOCTH MCXOAAT M3 MNpPUHLMUNA pa3beMHOCTH COeNMHEHUS U
NnpefoTBpallleHUs YAApHbLIX Harpy3ok IO TOplLiaM XBOCTOBMKA Baja
LUTNHH/eIA Y BepXHeH noaymygThl.

Typbobyps: muna THK ¢ neszasucuMoim xpennenuem pomopos
(puc. 10.10) mpegHa3HavyeHbl A/ KOMIUIEKTALUMM PEAKTUBHO-TYPOUH-
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HbIX W POTOpHO-TYPOMHHBIX 6ypoB Thma PTB, npuMenseMsbix npu
OypeHVU BOJOTIOHMKAIOUIMX CKBaXHH, BCIIOMOraTe/JbHbIX U BEHTHJIS -
LIMOHHBIX LIaXTHBIX CTBOJIOB M CKBaXXMH [PYroro HasHayeHUs B cOve-
TaHUM C LAPOIIEYHBIMU M GE30NMOPHbIMM JOJNOTAMM Da3NHYHbIX TH-
noB ¥ cepuit aMameTpaMu ot 215,9 1o 750 MM B COOTBETCTBHH C pe-
KOMEHYeMbIMH M TEXHOJOTMYecKH TpebyeMbIMM 3a30paMM Mexiy
CTeHKaMM CKB)KMHbl M KopmycoM Typbobypa uiau arperaTa THma
PTBH B KOHKpETHBIX FOPHO-re0JIOrMYecKHX YCJA0BMAX pa3pe3a MecCTo-
POXAEHHS.

Typ6obypsr Tuna THK BbinyckawoTcs ¢ HapyXHbIM IUMaMeTpoM
240 mm. Ilo MHAMBMAYyaZbHOMY 3aKaly WX MOXHO HW3IOTOBJSTD
avametpoM 195 mm. Ilosbiit Ban Typbobypa MMeeT MPOXOAHOM KaHan
AMaMeTpoM, yBenudeHHbIM 10 90 1 62 MM B TypOobypax anaMeTpom
cooTBeTcTBeHHO 240 u 195 MM, YTO 1M03BO/ISSET NPOBOAMUThH reodU3U-
yeckue M3MepeHMst BHYTPH Typbobypa, a Takke B aBapHIHbIX CJlydYa-
SIX CIyCKaTb TOPNeAy HeMOCPeACTBEHHO K oJoTy. Ins atux uenei
Ha BepxHEM KOHLIE NOJOro Bajla HUMeeTcs Auvadparma, KoTopas
paspyuiaeTcss B cJy4yae HeoOXONMMOCTH TPOBeeHMS yKa3aHHbBIX
pabor.

Typbobyp THK-240, kak u typbobyp T12PT, uMeer omnopHoe
KOJIBLO HA Hapy>XHOW NOBEPXHOCTH AJS Nepelayd OCeBON Harpy3kH
Ha MOpO/0Pa3pyIIAIOUIMA WMHCTPYMEHT, CO3JaBaeMod C MOMOIIbIO
TPy30B-yTsKeTHTENeH.

Typbobyp THK-240 moxer HCMOAb30BAaTbCA M Kak CaMOCTOS-
TeJbHbIH ONIHOCEKIIMOHHBIN 3a00MHbIit ABUraTeNb, a TakXKe B KayecTBe
HUXHell CeKLMM MM WINUHIENS B ceKUHOHHOM Typbobype nwoboro
THIa aHaJOTWYHOTO AUaMeTpa.

OTAWYMTENBHOM  KOHCTPYKTMBHON  ocobeHHOCTbIO  Typbobypa
THK-240 sBnsierca 3aMeHa 0CceBOrO TOPLIEBOTO CXATWUS BCEro IMakera
POTOPOB Ha Bajy ¢ NMOMOILbIO POTOPHOM Taiflku Ha He3aBHUCUMOE Kpe-
n/ieHMe Kaxaoro poTtopa TYpOMHBI NpPU NOMOWM JKCLEHTPUYHOTO
KperleHMs! COCTaBHBIX JaeTaneil, M3ob6paxeHHbx Ha puc. 10.11. B
OCeBOM HanpaBJieHWH pOTOpbl HenojsuikHbl. Kaxawtit porop c mo-
MOUIbI0 MHIWBHAYANLHOIO MOAMIMITHMKA 3aKpelisieTcss Ha COOTBETCT-
ByOllleM cTaTope. DTOT NOALIMITHUK BOCIPUHUMAET OFPaHUYEHHYIO
Harpy3ky oT 20 no 30 xIla. Tlpu Ttakoil HesHauuTenbHOI Harpyaske
NOAIMNNHUK KaXA0# cTyNeHH crocobeH paboTaTh HeCKONBKO COTEH
4aCoB.

YcTaHOBKa OMOPHBIX 3JEMEHTOB B KaX/OH CTYNMeHW MO3BOJSET
3HAYUTeJbHO YMEHbUINTb oOceBble 3a30pbl. Eciv B 06bl4HbIX TypbO-
Oypax oceBoit 3a30p cOCTaB/seT B cpegHeM 16 MM, TO B KOHCTPYKLH-
AX Typb60oOypoB ¢ He3aBUCHMBIM KpellJleHWeM POTOpoB TosAbko 10 MM.
JTo Mo3soaseT yBeANyuTh Ha 30 % uucio crynexeil TypOuHBI B ceK-
UMH.
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Puc. 10.11. JkxcuenTpuyHoe Kperuie-
HHe poTopos B Typ606ype THK-240

OCHOBHBIM NPEUMYUIECTBOM
KOHCTPYKUMH TypOobypa THna -
THK saBasercs To, 4yTo B Hei EE
He TpebyeTcs peryaupoBaHHe
0CeBBIX 3a30pOB TYypOMHBI U 4
M03TOMY MOXHO coOMpaTh Typ-
600yp ¢ GOJbWIMM  YHUCIOM
crynered. Kaxnas crynenb 7
TypOMHB!  sIBAsieTCS  ONHOBpE-
MeHHO oceBoii omnopoi, pabo- f
Talouledl B peKHMe OCHOBHOM
oceBoil onopb! Typbobypa. ITo
obneryaer paboTy OCHOBHOI
oceBOH OMOpbl U yBeJINYHBAET
MEXPEMOHTHbIH mepHoa ee pa-
6otel. Kpome Toro, kaxzaas
cTynmeHb TypOUHbI cHabxeHa
paanaIbHbIM MOALIMITHUKOM
ans obecrieyeHUs HajJexauiei
NPONOALHOM YCTOMYHMBOCTH
paboTaiolero Baja, B CBA3M C YeM OTMaAaeT HeOOXOOMMOCTb B KOM-
MAeKTOBaHUHU TYpPOOOYpa 10MOJHHUTENbHBIMY PaZHaIbHBIMU OTNIOPAMH.
IIpy He3aBUMCHMOM cOefMHEHMM KaXA0r0 PoTOopa C BajJOoM MHCKJIOYa-
eTcsi HeoOXONMMOCTb MOBbILIEHHbIX TpeOOBaHMH K MPOYHOCTHBIM Xa-
PaKTepUCTMKaM Baja, CO3JAeTCs BO3MOXHOCThH M3TOTOBJIEHUS Bajla M3
Tpy6HOro mpoKaTa ¢ TOJMUIMHON CTeHKH 10 10 MM.

Typ6o6ypos cexyuonnvte Gecunundenvuvie muna TC (TC4A-
104,5, TC4A-127, TC5B-172, TC5B-195, TC5B-240 u 3TC5B5-240)
nipeaHa3HavyeHbl Anst OypeHHsa rAyOOKMX BepTHKalbHBIX M HAKJIOHHO
HanpaBJeHHbIX CKBaXXMH Pa3lMYHOIO HazHaYyeHUs C MCIOJb30BaHHEM
OypoBbIX pacTBOpOB NpH TemmepaType He Bbiwe 120 °C. Typ6obypb!
atoro tvna (cM. tabn 10.9), B 3aBUCHMOCTH OT TeXHOJOIMYeCKHX
TpeboBaHMii, BBINMYCKAOTCH C HapyXHbIM AuaMeTpoM ot 104,5 no
240 MM B 0AHO-, ABYX- MJIM TPEXCEKUMOHHOM HCIIOJHEHMH U MpHUMe-
HSIOTCS NPH GYPeHMH CKBaXKHH HIApOLIeYHbIMM M GE30MOPHBIMM 10-
JIOTaMM Pa3iMYHbIX THIOPa3MePOB M CEPUH B COOTBETCTBMM C PEKO-
MeHAyeMbIMH COYETAHHUSMH B Pa3jIMYHbIX TOPHO-TE0JOTHYECKUX YC-
JIOBUSIX MECTOPOXIEeHHH.

Cekupontble TypboOypet Tvna TC (puc. 10.12) B Buae ortaens-
HbIX ceKl{Mil 1OCTaBJAKTCS Ha OypoByio, Te OCYLIECTBASAETCH MX
cbopka HenocpeCTBEHHO Mepell CNYCKOM B CKBaXHHy. IIpu 3ToM
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Prc. 10.12, Cxema Typ60o6ypa cekunosMoro 6ecummuaensuoro rima TC (TC5B-240):
I - cexuns wipkuaa, I — cekuns BepxHaAs. ! — NepeBOAWHK Bata, 2 — BAT, 3 — HHIN-
nexkb, 4 — ynop, 5 - potop, 6 — cratop, 7/, 18 — onopa cpeansas, 8§ — raitka poTopHasd,
9 - xoutpratixa, 70 — kopnyc, 17 — nepesoaunk, 12 — noaymydra Huxusus, 13 -
noxymychra BepxHss, 14 — pa1 BepxHeil cexumy, 75 ~ nepeBONHHK COEAMHHMTE1bHBIH,
16 — potop, 17 — cratop; 19 - railka poropmas, 20 - koomak, 27 — xopnyc, 22 ~
NEPEBOAHIIK KOpnyca



KOPIyCa CeKLM COeqMHSIOTCS Mex/y coboi Ha 3aMKOBbIX pe3bbax, a
HX BaJbl — C TIOMOLUBK) KOHYCHO-IIJIMLEBBIX (MJIM KOHYCHO-
GPUKUMOHHBIX) MOAyMydT, 3aKpell/leHHbIX Ha Baly pe3bboit wan
rnadkuM koHycoM (1.10), KoHCTpYKTHBHO HMXKHSAS CeKUMS BBIIOJ-
HeHa TakuM 06paiom, YTO MO3BOJISET WCIOAb30BATh €€ B KAYECTBE
06BIYHOTO OIHOCEKIIMOHHOTO Typbobypa.

BepxHss M cpemnue cekyud atoro Typbobypa OTIHYAOTCS OT
HKHEH TeM, YTO B HMX OTCYTCTBYeT YIODHbIH MOAWMIHUK — MATa,
KOTOPBI B HHMXKHell CeKLMM BOCIPDMHMMaeT T'MJpaBJHYecKyl0 Harpys-
KY BCEX CEKUHH M Bec BpalLAOMXCA AeTasell U KOHCTPYKLMI Basa.

IlonoxeHMe pOTOPOB OTHOCHTENILHO CTATOPOB B BepXHeH M cpej-
HHX CeKUMSX (UKCHPYETCS C MOMOLIbI0 PeryavpoBOYHBIX KOJeL
TYPOMHBI, UMEIOIINX Pa3TM4YHYIO TOJMILUUHY, KOTOpblE YCTaHABJIMBAIOT-
cAl MeXAY COeIMHUTEeNbHbIM NMepeBOJHUKOM U TYpOUHOI.

CucreMa CTaTopoB B KOpNycax BepxHeill M cpeaHHX CeKLHH
3aKpenseTcd COOTBETCTBEHHO C INMOMOULLIO BepXHEro MepeBOAHHKA
KOpIlyca, coefuHswouero typbobyp ¢ OypuiabHOH KOMOHHOM, W
COEIMHHUTENBHOTO NepeBOJIHNUKA 3THX CEKLMH C YCTAHOBKOM peryJu-
POBOYHOIO KOJblia Pe3bObl OnpeneneHHON BLICOTHI MYTeM MX MOA-
6opa.

Typ6obypvr cexyuonnvie wnundensuvse muna TCHI (3TCIII-
172, 3TCHI-195, 3TCIHI-195TJI n 3TCI11-240) npeanasHayeHs! At
OypeHus rnybOKHX BEPTHKaJbHbIX M HAKJOHHO HanpaBJEHHbIX CKBa-
KHH Pa3NMYHOro Ha3HauyeHWs C NpumeHeHHeM OYPOBLIX PacTBOPOB
npu Temnepatype He Bbiwe 120 °C.

Typ606ypsbr tuna TCUI (puc. 10.13) BbIyckamoTcs ¢ HapyKHbIM
nuamerpom 172, 195 u 240 MM B OIIHO-, ABYX- WJIM TPeXCEKUHOHHOM
HCIIOIHEHUHM M B 32BMCMMOCTH OT TeXHOJOTMYecKHX TpeboBaHuit
CTPOMTENbCTBA CKBKMH MOTYT NPUMEHATbCS NMpHU OypeHMM Liapo-
WeYHbIMM UM 6e30MOPHBIMU JOJIOTaMH Pa3/MYHBIX Cepuit B COOTBET-
CTBUU C PEKOMEHIYeMbIMM COYETAHMAMH AMaMETPOB ROJIOT U Typbo-
OYPOB B KOHKPETHBIX FOPHO-T€0JIOTHYECKHX YCJIOBHUSX MECTOPOXIe-
HHIA.

OtaununrenbHol ocobGeHHOCTbIO 3THX TypOobypoB (cm. Taba. 10.9)
SIBNISeTCA TO, YTO OCEBAs OMNOpa, Kak ObICTPOM3HALIMBAIOUIASACS YaCTb,
BblHeceHa B CaMOCTOATE/bHBIH y3eal — UINHHIEJbHYI0 CeKIMIO, TIpH-
CoefMHsIeMYI0 K HHxXHed (TypbunHOH) cekumM Typbobypa. Typbun-
Hble CeKLMM KOHCTPYKTHBHO (KpelJleHHe aeTtasieil B Kopmyce M Ha
Bany, coeiMHeHWe KOPIYCOB M BaJIOB) aHANOCMYHbl BEPXHHUM M cpel-
HUM ceKLMAM CeKLIMOHHBIX GeclunuHaenbHbix Typbodypos tvna TC,
4 B IUNHWHAENbHOH CEKLMH pa3MellaloTCHd HEeNpPOTOYHbE OCEBble W
PagpanbHble onopbl. Takas KOHCTPYKUMA WNHHAEILHOR CeK1UH Io-
3BosiseT 3aMmeHsATb ee Oe3 paszbopku TypOHMHHBIX cexuMit TypGobypa
HernocpeacTBeHHO Ha OypoOBOii.
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Typ6obyp 3TCILU-195TJI ocHauleH TypOHHAMM, U3TOTOBJIEHHBIMH
METOJOM TOYHOTO JIMThSl, YTO CYLIECTBEHHO YJYyYlLIaeT ero 3HepreT-
4eCKYI0 XapaKTEPUCTHKY.

Typ6o6ypvt cexuuonnvie wnundenvrvie ynupuuuposannvie mu-
na TCHI1 (3TCLI1-172, 3TCII1-195, 3TCIU1-195TJ u 3TCII1-
240) npeaHasHaveHbl ANA 6ypeHHs rIyGOKUX BEPTHKAIbHBIX M Ha-
KJIOHHO HarpaBJeHHbIX CKBaXXWH Pa3/IMYHOTO HasHayeHUs (Ha HedTb,
ra3 U Apyrue noJesHble MCKOMaeMble) C MCMOJb30BaHHEM 6YDOBbIX
pacTBOPOB NpH TeMnepatype He Gonee 120 °C.

Typbobypsr  3TCIL1-172, 3TCII1-195, 3TCII1-195TJ1 wu
3TCLL1-240 (cm. tabn. 10.9) BbINYCKAIOTCA C Hapy>KHbIM AHAMETPOM
cooTBeTcTBeHHO 172, 195 u 240 mMm. B 3aBMCMMOCTH OT TeXHOMOTM-
yecKMX TPeGOBaHUH CTPOMTENbCTBA CKBaXMH 3TH Typ60Oypbl MOTyT
NPUMEHATbCA B OZHO-, ABYX- M TPEXCEKLMOHHOM HWCMONHEHUH B CO-
YyeTaHWH C ILUAPOUIEYHBIMH W 6e30MOPHBIMM J0JIOTaMH Da3aM4HBIX
cepuil C peKOMeHIyeMbIMHM 3a30paMH MeXAy CTEHKaMM CKBAXHHBI M
Kopnycom Typ6o6ypa B KOHKPETHBIX OPHO-T€0JIOTHYECKHX YCIOBHAX
MECTOPOXKIAEHHH.

Pa6ounit opran Typ6o6ypa tuna TCUI1 (puc. 10.14) npeacrasas-
eT coboi MHOroCTyrneHYaTylo rupaBiHyecKylo TYpOMHY oceBoro TH-
na, BblMoJHeHHY0O B Typbobypax 3TCHI1-172 u 3TCLU1-195 uens-
Ho/MTOM, a B Typbobypax 3TCI1-195TJI - cocrasHoi. [IpoTouHas
4acTb NocieaHero Typ6oOypa ocHaueHa TypOHHaMM, U3rOTOBJEHHBIM
MeToAOM TOYHOro auThs. OceBas onopa y 3THX TypGobOypos Tak xe,
kKak 1 y Typbobypos tuma TCII, BbiHeceHa B CaMOCTOSATENbHYIO
HINUHAENbHYIO CEKUHIO, KOTOpas MoxeT 6blTh 3aMeHeHa HeMOCPeACT-
BEHHO Ha cTposileiica CKBaXHHe.

B typ6obypax tuna TCIII nposeseHa MexxTunosas yHudHKa-
UMsl, T.e. pa3/iMyHble THUMbl TYPOMH, KOPMycChbl, Bajbl, ONOPbI, MOJY-
MydThl M MepeBOAHMKHA B Mpeiefax OAHOTO rabapUTHOro pa3Mepa
MUMEIOT OJMHAKOBbIE MOCAIOUHbIE M MPUCOEUHHUTE/bHbIE Pa3MeDsl,
6narogaps 4YeMy MDEICTABASIETCS BO3MOXHBIM [IPUMEHSATh B HHX
TypOuHBI M oceBble omnopsl Joboro Tuna. B cexumsx Typ6obypa npe-
AYCMOTpEHa BO3MO)XHOCTb MOHTAa)Xka BBICOKO- M HM3K00BOPOTHBIX
UebHOMMUTHIX TYpOMH, COCTaBHbIX TYpOMH TOYHOrO JMTbhS M NJACT-
MacCoBbIX, a B LIMMHAEIbHONH CeKUMHM — KaK OMopbl CKOJbXkeHus (pe-
3MHOMETA/IMYECKON NATHI), TaK ¥ KayeHUs (paauasibHO-YTIOPHbIX
NMOAUINITHUKOB).

B otauuue ot Typ6obypos TMna TCILU B BepxHe#l yacTH Basa
TypbuHHbIX cexkuuil Typ6obypos TtMna TCII1 MoHTHpyloTCS TpH
npenoXpaHUTeNbHblE CTYNEHM Pe3MHOMETANIMYECKOH TPOTOYHOM MNsi-
Thl, NpefoTBpallaloleil NocaZKy POTOPOB TYPOMHBI HA CTATOPHI, KO-
TOpasi MOXeT NMPOU30HTH B clyyae HeNMpaBUJILHON PEryJMPOBKH oce-
BbIX 3230pOB B TypOHHe, U3HOCa oceBoH oNopsl Typbobypa Bbllle fO-
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Puc. 10.14. Typ6o6yp
CeKIHMOHHBIN WMHHAE b~
HbIH  yrudrunposaHHbIl
mana 3TCHIL:

1 - nepeBoguux x Oy-
PHIBHBIM ybam; 2 -
cexuMsa TypoOmuHas, 3 -
CEeKUMA  UINHHAEAbHASA,
4 — nepeBOAHHK Ba’1a

N

Puc. 10.15.
Tuna HIJ{

LInmuHaens

Puc. 10.16. Typ6oGyp
CeKLIHOHHBIN UIITHH-
aenshpif ™na TCHIA
ana  Gypenms anmas-
HBLIMH J10JIOTaMH:

1 - nepeponumx x 6y-
PHABHHM Tpybam; 2 —
CeKIMs HHHasd; 3~
CeKUHS  UINMMHAEAbHAS;
4 — nmepeBONHHK Bajla



MyCTUMON HOPMBI MJM 1O JApyruM npvyuHaMm. bnaronaps atomy Ha-
JeXHOCTb paboThl TYPOUHHBLIX ceKlMit nosbiniaercs B 1,5-2,0 pasa.

Banbl TYypOMHHOM W lINMHAENbHOM cekuuit B Typbobype Tuna
TCILU1 coeauHsIOTCH ¢ NMOMOUIbIO KOHYCHO-UIMUIEBBIX noaymydT, a
JAeTaH Ha BajaX TYPOMHHBIX CeKLMi KPensiTCs ¢ noMollb noaymyd-
Th! C KOHUYeCKO# pe3bboit ¢ BHYTPEHHHM YNODHBIM TOPLOM, UCKJIO-
yalolileil CpbIB ee Ha Bajy, GnaroJapsi 4eMy Bo3pacTaeT HaJeXHOCTb
peryMpoBKH CeKUMii 1 pacnpesie/leH!s OCeBbIX 3a30POB B TypOuHe.

K atomy xe Tuny 3aboiiHblX ABUrarteneit oTHocATcs yHUHIIMPO-
BaHHble [BYX- M TpexcekiuoHHble Typ6obypnt 2T195K u 3T195K
(cM. Tabn. 10.9) c yayymeHHoM 3HepreTHMUYECKo# XapaKTepHCTHKOM,
6asupytouleiics Ha TypbuHe, obecneyrBaiolileii NMoBblIEHHE He MeHee
yeM Ha 30 % 3HayeHHMs MOMEHTa CHJbl Ha BbIXOAHOM Bany. CTyneHu
TypOMHbl M3rOTOBJSIOTCS METOAOM TOYHOTO JMTbS MO BbITJIaBsie-
MbIM MozensiM. OHW BbIMONHEeHbl B 1IEJIbHOJIMTOM BapHaHTe M He
TpebyIOT NpUMeHEeHUs 10pOrocTosilero Tpy6Horo npokata Ajs W3ro-
TOBJIEHUS CTYTIHIL

B yHudunMposaHHbXx Typbobypax auamerpoM 195 MM npuMeHs-
1oTCsl TYPOGHHBI BCEX THIIOB, B TOM 4YHMc/Je W KOMOMHHUpOBaHHbIe (Me-
TanjoniactMaccossie) Typ6unsl T195K.

[IpriMeHeHMe COBpPEMEHHBIX TEXHOJOTMYECKMX MPOLIECCOB YMpPou-
HeHMsi pabouyux NoBepXHOCTe AWUCKOB MAThbI, BTYJOK DaAMabHBIX
orop, OMOp KauyeHHs, a TakXKe yAapONpPOYHbIX MApOK 4yI'yHA, Pe3vH U
TPYZHO BbIMBIBaeMbIX CMa30K rapaHTHpyeT 1,5—2-kpaTHoe yBenuue-
HMe HapaboTKM Ha OTKa3 UWIMMHAENbHbIX M TYPOMHHBIX CEKIMH W
CHMXeHHE MeTa/IOEMKOCTH.

Bnaromaps HWcNonb30BaHWIO APOCCENBHOTO YCTPOHCTBA HOBOTO
THUMa CHUXAOTCH YTEYKH MDPOMBIBOYHONW XKMAKOCTH MU3-ToA HUMMeNs
TypboGypa M NpenoTBpaulaeTcs 3allliaMJeHHe ONODHBIX 3J1EMEHTOB,
ocobeHHO TIpU OypPeHMH THAPOMOHUTOPHBIMHM 10JOTaMM.

OnopHoO-1{eHTPUPYIOLIME YCTPOICTBA MOTYT OBITh YCTaHOBJEHB! Ha
Koprnyce Typ6o6ypa HelocpeacTBEHHO Mepes CNYCKOM B CKBaXKHHY.

B nocnepHee necsitunetve BagnaToro CToNeTUS] Co3/laHbl THA-
paBinyeckue 3a60iHble [BUraTelM yMEHBLIEHHOTO aMaMeTpa C
YAy4llIeHHOH 3HepPreTHYecKoi XapaKTePMCTUKOM, yBeJWYeHHON Hapa-
60TKOI! Ha OTKa3 M yMeHblIeHHOH MeTajloeMKocTblo. K HUM OTHo-
CATCA CeKUMOHHble winuHAenbHble Typbobypbl 3T10SK (cMm. Taba.
10.9) ¢ HapyxHbIM auameTpom 105 MM, npeaHasHayeHHble Ans Gype-
HHMS CKBaXXMH MaJIoro AWameTpa M pPa3bypHUBaHHUs LieMeHTHbIX MOCTOB
(cTakaHoB), NecyaHblX Npobok, oT/oXeHU# cojell B ofcalHbIX KO-
JIOHHaX TIPH KalMTaJIbHOM DEMOHTE CKBAaXXUH C UCMONb30BaHHEM J0O-
JIOT pa3IMYHbIX THUTIOB U cepuil fMaMeTpoMm oT 118 o 139,7 Mm.

Konctpykuus typbobypa 3T105K cyutecTBeHHO oOT/IMyaeTcss OT
M3BeCTHbIX KOHCTPyKuuii Typbobypos TC4A-104,5, TIIC-105 u np.
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Typ6obyp 3T105K cocToMT M3 Tpex TypOMHHBIX M OfHOM ILIMH-
nenbHoM cexuuit u 6asupyercs Ha TypbuHe NOHMKEHHOI OCeBOM BbI-
cotbl = 24/8-105. Typ6HHbl U3rOTOBASIOTCA METOAOM TOYHOIO JIMThg
Mo BbIMJIaBASEMbIM MOMENAM H obecrneynBalOT yBelHYEHHE MOIIHO-
cti Ha 30 % (3a cyeT MOBbILIEHWUS YACTOThl BPALIEHWUS M MOMEHTa
CH/bl Ha BBIXOAHOM Bajy, CHUMaeMOro C eJHHMIIbI OCeBOM AJHUHBI
Typbobypa), a Takke HafekKHOCTb B 3KCIAyaTalUnH (B YaCTHU NMpPEAOT-
BpallleH1s 3alllaMieHust TypOMHbI) U MPOCTOTY U3TOTOBJIEHUS] U pe-
MOHTA,

Bce Tpu TypbHHHbIE CEKLHM MIEHTHYHBI MO KOHCTPYKIMM U Tpe-
6y10T MUHHMaNbHOH WHAMBUAYATBHOM PeryT¥poBKH.

B wmuHzaensHON cexuMu Typbobypa yCTaHOBJeHa Pe3HHOMETaJ-
JHyecKkas MNfATa ¢ YTOTIJIEHHOW Pe3WHOBOM MOAYLIKOW M YNPO4HEHHbI-
M avckaMd. C uenblo HCKJIIOYEHWs BO3MOXHOCTH 3alllaMJeHUs
oropbl Haj MATOH pa3MellleH LPOCCeNb ¢ ABTOMAaTHYECKUM Deryanpo-
BaHHeM 3a30pa MeXAy YIUIOTHSAIOUWNMHA pabouyMMH MMOBEPXHOCTAMH
TPEHUS,

Jna npenoTBpalileHus 3auiamJeHUs Typbobypa <«CHM3y» B €ro
KOHCTPYKUMM NpeaycMoTpeH obpaTHblil KjanaH, B KOTOPOM HCMOJb-
30BaH MPHHLIMI 3LeNOHUPOBAHHON 3al(MTH! YIJOTHAIOUIMX Pe3nHO-
BbIX MaHXeT,

[Ans  npuBoga  uwapolleyHBIX AOJIOT M JOJOT  pexyule-
WCTHPAIOILETO THMA IpU NpPOBeAeHHMH paboT MO KANMMTAIbHOMY pe-
MOHTY CKBaXKHH, a Takxe NMPH OYPeHUH NPAMOTIMHENRHBIX MU HAKJIOHHO
Hanpap/leHHbIX Y4aCTKOB HeGTAHBIX W ra3oBbIX CKBaXXMH MaJjloro
AMaMeTpa CO3JaHbl MajorabapyTHble ABYX-, TPeX- M UYeTbIPEXCEeKIIH-
oHHble TYP606ypbl TB1-102, TI-108b u TI-124 (taéa. 10.12) aua-
meTtpoM 102, 108 u 124 MMm.

C yyeToM NpoBeAeHHBIX CTEHAOBBIX W IIPOMBICIOBLIX KCCHEL0Ba-
HUI pa3nMYHBIX KOHCTPYKUHMHA Typ6ob6ypos amamerpom 195 mMm pas-
pabortaHbl KOHCTPYKUMM wNUHAenei Tina I/l ¢ maposoit onopoit 1
AMCKOBBIM J1aGHPUHTHBIM YTJIOTHEHHEM.

B wnunzaene tuna LIJL (puc. 10.15) yacTh NpoMbIBOYHOI KUAKO-
CTH ApOCCenNpyeTcsi yepe3 AUCKOBoe NabUpHHTHoe yIoTHeHHe 3 H
cbpacblBaeTCsl B KOJIbII€BOE MPOCTPAHCTBO CKBaXXKHHBI yepe3 JpeHax-
Hble OTBePCTUS 4 B KOpNyce LUMWHHAeNsA. TeM caMbIM MCKIIOYaeTcs
NPUHyAUTeIbHOe NMpoKayMBaHWe OypoBOro pacTBOpa yepe3 IAPOBYIO
oceByio onopy 6. OT monajaHust B LIapoBYio OMOPY Mecka M ULIama
NOAUMITHUK 3allulileH Pe3MHOMETANIMYECKMM YNIIOTHUTENEM 5.

HoBble KOHCTPYKIMM HHXKHeH 7 M BepXHeil 2 paauanpHbIX OMNOP
obecneynBalOT HalleXHyI0 CTabMIM3allMI0 HM3a Baja, SBJSIOLLYIOCS
BecbMa BaXkHbIM pakTOpoM Npu HanpaBleHHoMm GypeHun. [lpu Heob-
XoquMocTH Kopnyc mnuuaens tuna ]I moxeT 6biTh ocHalleH ABY-
Msl JIOMACTHbIMW CTabMIM3aTOpaMH, OAMH M3 KOTOPBIX & yCTaHaBJH-
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Tabnuna 1012

TexHHYeCKHe XapaKTEePUCTHKH Manorabapurumix Typ6o6ypos KOHCTpYKUMH
OAO HIIO «BypoBas TexHuka»

TB1-102 TIL-108B6 Tr-124
Hoxkasartens
3 cex- | 4 cex-
o i 2 cekuum | 3 cexuuyu | 2 cexunu | 3 cekuuu

HapyxHbrit 102 102 108 108 124 124
QUAMETP, MM

JlnHHA, MM 14 600 | 19 200 8850 12 270 9160 12 940
Macca, kr 630 740 435 610 930 1330

Huametp gonora, {118-151|118-151]120,6-151,0{120,6—-151,01139,7~158,71139,7-158,7|
MM

MNpucoeanun-

TelbHas peasba
K A0.10TY 3-76 3-76 3-76 3-76 3-88 3-88
Kk Oypuns-| 3-88 3-88 3-88 3-88 3-88 3-88
HHM Tpybam

Pacxoa >kuaxo- 8 11 10 10 12 12

CTH TLIOTHOCTBIO
1000 kr/™”, n/c

Yacrora spawe-| 900 900 990 790 900 750
HUS Ba1a,

06/MuH

MomenT cuaw, [ 100 135 215 205 450 470
HwMm

MNepenax aasne-| 90 12,0 94 9.0 89 93
Hua, Mlla

BaeTCsl BMECTO HUNMNens, a Apyroit 7 — BMeCTO BEPXHEro COeAMHM-
TeJIbHOTO TMepPeBOHHUKA.

Typ6obypv: cexuuonnvie wnundenvuvie muna TCIIA (3TCIUI-
195TJ1, 3TAI-195A u 3T/AILU-240A) (puc. 10.16) npeaHasHayeHbl
AN 6ypeHUs aJMa3HbIMU 0J0TaMM BEPTUKAIbHBIX M HaKJIOHHO Ha-
NpaBJeHHbIX CKBaXXMH Pa3NM4HOr0 HaszHaueHUs C MpUMeHeHHeM Gy-
poBbIX pacTBOpOB Npu Temmnepatype Ao 120 °C. 3tu Typbobypsl co3-
AaHbl Ha 6a3e yHUGMMLUMPOBAHHBIX CEKIIMOHHBIX LIMMHEIbHBIX TYp-
606ypos 3TCUI1 u BbimyckaloTcs ¢ HapyXHbiM AuaMeTpoM 195 u
240 mM. B orauume ot 6asoBoro, TypbuHHble cexuuu Typbobypa
3TCUIA-195TJI ykoMniekToBaHbl CreLMaIbHOM BbICOKOOHOPOTHOM,
BbICOKOMOMEHTHOI TypbuHoit 21/16,5-195TJ1, usrorosneHHoit mero-
AOM TOYHOIO JWTh TIO BbIMJABASEMbIM MOfEsSM, Grarofaps yeMy
obecrieynBaeTcsi BOIMOXHOCTb GypeHusi HeTAHbIX M ra3oBbIX CKBa-
XUH N0OJ0TaMH C BOOPYXEHHEM H3 HATypPaJbHbIX U MCKYCCTBEHHbIX
anMa3oB.

OTnuuMTeIbHOH OCOBEHHOCTBIO KOHCTPYKUMH LIMHUHAEAbHBIX CeK-
umit Typ6obypoB 3TCIIA-195TJ1 sBasiercs Hamuuue ysna JabUpPUH-
Ta, KOTOpbIA MpefgoXpaHsieT 25-CTYNEHYATYIO DPe3HHOMETA/UIHYECKYIO

OCEBYIO OMOpY — MATY OT NPOHHKHOBEHWS] B Hee KPYNHbIX abpa3us-
HBIX YacTH.
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Jlns yBenudeHUsl CTOMKOCTH OMOPHI B Pe3HHOMETAIIHYECKOM MsTe
aToro Typb6obypa yBenHyeHa IMPHHA OMOPHOH PE3UHOBOW MOBEPXHO-
CTH MOANSATHUKOB M YJy4lIeHa KOHCTPYKUMS NOCTEIHHUX.

Ha Bany u B kopnyce TypGobypa fetand KpensiTcst Tak ke, Kak W
B Typbobypax 3TCLLI1-195.

OcHoBHble MapaMeTPbl U DHEPreTHYECKHEe XapaKTePUCTHKH Typ6o-
6ypos 3TJUI-195A, 3TCLIA-195TJ1 u 3TAUI-240A npu npombiBke
BOJION NpuBeneHsbl B Tabn. 10.13.

Typbobypo: cexuuonnvie wnunoenvHvie C HAKIONHOLU NUNUEL]
oasaenus muna AL (A6111, A71I, A71112, A9, A91112) npeaHasHa-
yeHbl N8 OypeHuH BepTMKaJbHbIX M HaKJIOHHO HanpaBJeHHBIX
CKBaXXMH Da3/IMYHOrO Ha3HAYEHWs! C UCTMOJIb30BAaHWEM YTsKeleHHBIX
6ypoBbIX pacTBOpPOB Npu TeMnepatype Boitie 120 °C (cM. Taba. 10.9).

Typ6o6ypsl Tuna ALl (puc. 10.17) BbINYCKAOTCS C HapyXHbIM
AuameTtpoM oT 164 no 240 MM M cocToAT U3 ABYX MAH TPeX TYPOHUH-
HbIX M OJHOM WNHHAeAbHON cekuunit. TypbuHbl 3THX TypbHobypos
HUMEIOT HAKJIOHHYI0 K TOPMO3HOMY DEeXWMY JIHHHUIO AaBnexus. Typ-
606yp ¢ Tpemsi TYPOMHHBIMH ceKuMAMH uMeeT tKdp 3A61II.

OtnnuntensHas ocobeHHocTs Typbobypor AGLI, A7II2, A9MII2
COCTOMT B TOM, YTO OHM BbIMOJHEHbI C HE3aBUCUMOM TIOABECKOM Basa
TYpOUHHOI CceKUUM, T.e. KakAas CEKLHS MMeeT CBOIO OCEBYIO OIO-
pY — Bal B Hell no/iBelleH B BepXHed YacTH Ha OTAEbHOM MHOTO-
PSITHOM YTOPHO-PAJHAILHOM TMOAIMITHUKE, KOMIJIEKTYeMOM M3 Llia-
pukonoawMnEuko cepuu 128700. Jlna npoToka npoMbIBOYHOMH
KUKOCTH B TYPOMHY € 0HeMX CTOPOH MORUIMITHUKA TpelyCMOTpPEHEI
crieuranbHble GoHapu. [lo Bceit AnvHe Bana pacriosioskeHbl CTYMEHH
TYpOUH U peanHOoMeTAIIHYeCKHe cpegHre onopbl. CoeluHeHHe BaloB

Tabauua 19.13

TexHHYeckue XapaKTEPUCTHKH TYPGOGYPOB Mts GypeHHS CKBAXKHH aIMa3HBLIMH
nonoramMu KoHcTpykimH OAQO HIIO <byposas texnmkas

[Noxazarens 3TALUI-195A [ 3TCIUOA-195TJ1| 3TALL-240A
HapyxHuilt 1uaMeTp, MM 195 195 240
Jl1uHa B cBope, MM 26 700 25700 23 200
Macca, xr 4750 4750 5975
Yucno cexumit:

HHHBIX 3 3 3

LIMTHHAEIbHBIX 1 1 1
Pacxoa %HMAKOCTH MIOTHOCTHIO 24 23 26
1000 xr/M>, n/c
YactoTra BpalleHWs Bala B 750 535 680
pafoyeM pexume, 06/MUH
Mepenax aasnenus, MIla 8,3 6,1 8,1
MoMeHT cuan Ha Baty, H-M 1800 1800 2500
[luaMeTp pekOMeHAyeMBIX [0- 2159 215,9-2445 269,9-295,3
JoT, MM
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Puc. 10.17. Cxema Typbofypa cexumonnoro wmmungeaphoro A7II ¢ Raxiosmol
JHHHel naBaeHMS:

a — cexuns TYpOMHHAA; 6 ~ cexuMs WOHHAeAbHad; 7 — MEPEBOAHHK K OYPHIbHBIM
Tpybam; 2 — mepxuss nonyMmydra; 3 — cratop; 4 — poTop; 5 — onopa pagHanbHas; 6 —
Ban; 7 — Kopmyc; 8§ - mepeBoAHMK HIDKHUIL, 9 — nonymydTa HikHASA, 10 — nepesoa-
HUK BepxHHH wnuujens; 77 - nonymydra mnunaens;, 12 — onopa pagHanpHast; 13 —
ornopa oceBas wWapHKoBas; 74 — HUNNenb WNHHAENA, 75 — Ban WNuHAEAs; 16 — Tnepe-
BOAHMK HIDKHHI K 1070TYy

TYpOMHHON M ILIMMH/AEAbHOM CeKUHMH OCYIECTBASETCA C [OMOLIbIO
nonyMydT c KBaApaTHbIM ceyeHWeM. Diaromapsi onucaHHoO# KOHCT-
pykuun B Typbobypax A6LL nocturaercs HezaBUCHMasi peryJaMpoBKa
CeKUMiT B 3aBUCHMOCTH OT TPUCOEIHHUTEJIbHBIX Pa3MepPOB Pacroio-
XKeHHOH HHUXKe CEeKLHH.

Bazosbie getanu typ6obypos A7l m A9UI (kopnycel, Bajsl, ne-
PEBOIHUKM W CpelHHe Omopbl TYPOMHHBIX CeKLUWH) B COOTBETCTBYIO-
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uMx rabapurax yHuduuupoBaHnl ¢ Typbobypamu 3TCUI1-193,
3TCUI1-195TJI u 3TCIL1-240.

BaxxHoit ocobeHHocTbio Typ6o6ypos A7LI w AU ssasercs: Ha-
JuYMe B BePXHEeM 4YacTH UWNUHAEIbHOM CEeKUWU TOPLEBOro YIJIOTHE-
HUA (ca/bHMKa), MO3BOJAIOIIETO BeCTH GypeHMe C MCI0/b30BaHMEM
MAPOMOHHUTOPHBIX AOJOT NpPU Nepenajie AaBaeHus B HUX go 6 MIla;
npuMeHeHWe B TYPOMHHBIX CEKLMSX MPOMEXYTOYHBIX PagualbHbIX
HIapOBLIX OMOP Bajla B BHUAE OJHOPSAAHOIO LIAPUKOTIOAUIMITHUKA ce-
pun 350700 u B mNMHAENbHOM CeKIIMM oceBoi ofopbl B BHe MHO-
ropsiiHOro yNOpPHO-PaJManbHOTO LIapUKOMOAWHMNIHKKa cepunt 128700,
obecrneunBalOUIMX YyhaydlleHHe 3anycka Typbobypa B ckBaxune, Gy-
peHWe TpU BBICOKUX OCEBBIX Harpy3kax M TeMMNepatype GypoBoro
pactBopa Bblute 120 °C

Typ6o6ypbi cexuuonnvie wnunoenvnvie Co CmyneHAMu 2udpo-
Junamuuecxozo mopmoxcenua muna AITIH (A6ITIU, A7TTHI n
A9ITII) nmpeanasHayeHsl Ans OypeHWUs TNyGOKUX BeDTHKaIbHBIX U
HaXJIOHHO HanpaBJeHHBIX CKBaXXMH DPa3/MYHOro Ha3HayeHHUsS C MpH-
MeHeHHeM GypoBbIX PacTBOPOB MIOTHOCTbIO 0 2200 kxr/m> npu Tem-
nepatype sbiute 110 °C (cm. tabn 10 9).

Typ6obypst THna AI'TUI (puc. 10.18) BblycKaOTCs ¢ HapyXHbIM
anameTpoM oT 164 go 240 MM M COCTOAT M3 ueTbIpeX ceKUHil. Tpex
MAEHTUYHbIX TYpOMHHBIX ceKLWit (BepxHeil, cpeAHed M HUXHeH) M
ONHO¥ WIMUHAENbHOH CeKUMH ITH Typbobypbl cHabkeHbl pellleTKa-
MM T'MIPOAMHAMHYECKOTO TOPMOXKEHUs, YyTo obecreynBaeT ux paboty
¢ 6osilee HM3KOI 4acTOTOH BpallleHUs, yeM y Typ6obypos tuna Alll,
6naroaapsi ueMy gocturaercst 60abuiod 3¢ dhekT Npu NpoBoJAKe HHUXK-
HUX UHTEPBaJOB CKBAXWH B COYETAHWM KaK C LIAPOLIEYHbIMH, TaK W
¢ 6e30NOpHBIMH [10JI0TAMM B COOTBETCTBMM C KOHKPETHbIMH TOPHO-
Te0JIOrMYECKHMH YCIOBUSMHU MECTOPOXKAEHHS.

Typ6obypbl Tna AITIH no xoHCTpyKUMM TYpOMHHBIX CeKLIMI B
OCHOBHOM aHaJorHuHnl Typ6obypam TCII1, kpome Typbobypa
AG6I'TI, koTopblii UMeeT HE3aBUCHMYIO NMOABECKY BaJOB, aHANOTUY-
Hyio Typbobypy A61LI

B 90-e roapl XX Beka c03/1aHO HECKOJbKO HOBBIX MOAMQHKAIHi
cepuitupix TYp6obypoB A7, B wactHoctu A7II3-BK, A7IIS u
A7115-T2, koTopble KOMIJIEKTYIOTCH TYPOMHAMM PA3NUYHbIX THIIOB,

Typ6obypbl anaMerpoM 172, 195 u 240 MM, KOTOpPbIMM OCYLUECT-
BlisieTcst HypeHHe BEPXHUX UHTEPBAJIOB CKBaXXHH 10 Tay6uHbl 2000 M
B 3anaaHoit Cubupy ¢ yactotamu BpaueHus 350—400 o6/muH, oc-
HanaoTcs CTyNeHsIMM TYpOMH C MOBbILIEHHBIM BPAUIAIOIIMM MOMEH-

Puc. 10.18. Cxema Typ6o6ypa cexumonHoro ummxaensuoro tvna ATTII (ASTTIIL,
ATTHI{) co cTYMeHAMH IMAPOAWHAMHYECKOTO TOPMOXKEHHS:

7 - nepeponuuk Kk GYpHIbHbIM TpyBaM, 2 — ceklUus TypOWHHAs BepXuss, 3 — ceKuMs
TYpbuHHAA cpeausns, 4 — cexuus TYDOMHHAA HUXKHASL, 5 — CEKUHA WINMHHAEAbHAA
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ToM. OHM 0becneunBalOT B ABYXCEKIIHOHHOM HWCIOJHEHWH 3HEPreTH-
YCCKYIO XapaKTePUCTHKY, aHaJOTMYHYIO TPeXCeKHOHHoMYy Typboby-
py cooTBeTcTBylollero auametpa. [loATBepkaeHune 3Tomy TpvBedeHo
B Tabn. 10.14 ans Typ606ypoB ¢ HapyxHbIM AHaMeTpoM 195 MMm.

Cexuuonnsvili wunundensuviii myp6obyp c naasarouwumu cmamo-
pamu TIIC-172 (puc. 10.19) npenHasuayen Ans GypeHus raybokux
BEPTHKANbHBIX WM HAKJOHHO HaNpaBleHHbIX CKBaXWH pa3NHU4HOro
Ha3HayeHHs C MPOMbIBKOH OypOBbIM PacTBOPOM MpH TeMlepaType Ao
90 °C. Typbobyp TIIC-172 ¢ HapyXHbIM AHaAMETPOM KopIyca
172 MM COCTOMT, U3 TPex TyPOMHHBIX M ORHOH LWIMMHAENBHON ceKuuit
M B 3aBUCHMOCTH OT TEXHOJOIMYeCKHXx TpeGoBaHWiIl CTPOMTENbCTBa
CKBaXXHH MOXeT NMPUMEHATHCS NPy OypeHUH ¢ lapoumieyHbIMU U Ge3-
OTIOPHBIMM JI0JIOTAMM Pa3/IMYHBIX THUTIOP2a3MEPOB U CePHil B COOTBET-
CTBHM C PeKOMEHAAUUAMHU MO UX MPHMEHEHUIO B KOHKPETHbIX TOpHO-
reoJIorHYecKux yCI0BHAX MeCcTopoxaeHuil (cM. Tabn. 10.9).

Typ6obyp TIIC-172 sbinonHeH NMo HOBOM KOHCTPYKTHBHOMH cXeMe,
OTJMYalollelics oT OObIYHOMH CXeMbl TeM, 4YTO CHCTeMa jJeTaleil B
Kopriyce TypOMHHON CEeKIIMU He 3aKperieHa MyTeM CXaTHsl OCeBbIM
yCHIIMEM M MMeeT BO3MOXHOCTb Ocesoro nepemeulienuss Ha 100-
150 MM BROnb KOpMyca BMecCTe C BaJoM CeKIlMM W AeTajIAMH, 3aKpe-
nieHHbIMA Ha HeM /s aToro B kxopnycax TYpOMHHBIX CEKUMH IO
BCel n/MHe BHYTpeHHed NOBEPXHOCTH BBIMNOJHEH WIMOHOYHBIA Ma3
rnybunoit 2,5 MM.

Tabauua 1014

CpaBHHTeIbHble dHepreTHYeCKHe XapaKTepUCTHKH TypGuu Typ6o6ypos
auamerpom 195 MM

Yucno Moment | YacTtota
Tun typou- | Typbum- c'll"]ylr{[cef{zﬁ Ei;xk%n‘ CHAN Ha | Bpaute- 112:}:::31:1‘
Hbl HUIX Cek- | e | ot a/c Baly, Hu, MIla
umit : Krc M 06/Mun
26/16,5-195 3 330 40 250-280 | 520-570 7,2
30 160-180 | 420-460 4,6
A7HI 2 220 32 170-190 | 450-510 | 8,0-8,6
3 330 28 260-280 | 390-450 | 12,0-13,0
24 190-205 | 340-390 | 9,0-9.6
A7M3-BK 1,23 110 32 140-160 | 390-430 | 3,6-4,2
220 28 210-245 | 340-380 | 55-64
330 24 235-270 | 255-285 | 6,1-7,1
A7I15-195 1,2 110 32 110-130 | 450-490 | 3,4-38
120 28 170-200 | 400-430 | 52-57
ATII5-T2 2 220 32 160- 180 | 425-470 4,6
A7115-195 4 1+1 110+110 32 160-190 | 430-470 | 5,0-54
26/16,6-195
Mpumevannsa 1 Pabouas xuaxkocTs — Boga 2 YKasauHue napaMeTpH Mo~
JAYUYCHBI [IEPECYETOM JAHHBIX [0 CTEHJAOBRIM HCHLITAHHMAM CTylleHell TYpOHHBI
3 Typbuun npeaHasHaveHH AAs ocHaweHus Typbobypos 3TCII1-195 u Typbun-
HBIX OTKJIOHHTeneH
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Puc. 10.20. Cratop Typ6HHEI pa3bemunlit:
1 - MpOTOYHAA YacTh CTaTopa; 2, 3 — nmpyxHuHa, 4 ~ LIMOHKa

Crarop typbunbl (puc. 10.20) U3roToBsieH U3 MOJIMMEPHOro Marte-
puasa ¥ MMeeT BHI He3aMKHYTOrO KOJbLa, BO BHyTpeHHeM oboxe
KOTOpOro pasMellleHa KoJjblieBasi npyxuHa. OT nmpoBopoTa noa aeu-
CTBHEM PEAKTHBHOTO BPAINAIOUIET0 MOMEHTAa B KOPIYCE CEKLMM CTa-
Topa TYpOMHbI YAEPXKMBAIOTCS MOANPYKUHEHHBIMY LIMOHKAMH, B3aH-
MOZAEACTBYIOWMMH ¢ Ma3oM B kopmyce (puc. 10.21), a Takxke 3a cueT

1 2

Puc. 10.21. CxeMa noaoxeHHsa
€TaTopa B KOpIyce CeKIMH;
1 — xopnyc; 2 — cTatop
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CUJI TPeHMs, BO3HMKAIOIUMX OT JeiicTBMS YNpYyroil CUJbl KOJbleBOit
npyxuusl. HapyxHbiit anamerp cratopa B cbope 6oJbllle BHYTPeHHe-
ro AMaMeTpa KOPIyca CeKUMH, NO3TOMY IIPM MOHTaXe TYPOMHBI B
Kopriyce KoJbleBas MpPYXHHa CTaTopa CXKMMaercs M yaep)KHUBaeT
CTaToOp B KOPIYyCe CHJIaMH YIPYTOCTH MPYKHUHBL.

B npouecce paboTbl BUOpaluMoHHAs M TUAPaBJIMYeCKas Harpyska
Ha CTaTOP MPeoo/eBaloT YAEPKUBAOLIYIO CHIY OT CHUJbl YIPYrOCTH
KOJIbLieBO# MpyxuHbl, CTaTopbl CMELIAIOTCH BAGIb KOPMyca CBEPXY
BHU3 M OMUPAIOTCS TOPLAMH KOJIbLEBBIX MPYXHH Ha DE3MHOBBIE
KOJIbLIeBbIE 3JIEMEHTbI B poTopax Typbunbl (puc. 10.22).

PoTopbl TYpOUHbBI OTNMTbI M3 CTaliM U CHabXeHbl NMPUBYJIKAHU3U-
POBaHHBIMH PE3WHOBBIMU KOJIbLIEBHIMH 3JIEMEHTaMHU, KOTOpble MOrYT
B3aUMOJENCTBOBaTb C KOJbUEBHIMU MPYXKUHAMU CTATOPOB, YTO HC-
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10.22. Ctynens TypGHHL: a 7]
1 - koaslo; 2 — cratop; 7 — poTop v
1 \\ 1 \
AN

\\ NN Q
Puc. 10.23. Cxemul poTopa Typ6uHHOTO:

@ — NONYKOKHIBHOIO MCHOTHEHHS; 6 — TOYHMO- N M h—
IO AHTBA; 1 — pe3nHOBHIL KOIbUEBON 3/1EMEHT .




KJII049aeT COMPUKOCHOBEHME JIOMATOYHBIX BEHLOB pPOTOpa M CTaTopa,
UX 0CeBOil H3HOC U pa3pylIeHHe.

PoTopsl M3roToBASAIOTCS C€rOCOOOM TOYHOTO JUTbA M MOAYKO-
KWIBHBIM criocobom (puc. 10.23), yeM obbsicHsieTCS HeKOTOpoe pa3-
NIMYMe 3HepreTHYECKUX XapakTepUCTUK Typbobypa. Potop mnoayko-
KHJIbHOTO MCIMOJHEHUs B OTJM4YMe OT POTOpPa TOYHOTO JIMTbS HU3ro-
TOBJISI€TCS CO CTYIMHIIEN.

B kaxn0il TypbuHHON cekuuu yctaHoBieHo 142 cTyneHu Typbu-
Hbl M yeTbipe oOpe3uHeHHbIE DajuasibHble Oropbl. B mINMMHAe bHOM
cekuMu pasMeuleHa 12-cTyneHyaras aMOpTU3MPOBaHHasi 1apoBas
oropa kayenwus Tuna UIUIO u 8-cTyneHyaToe 1abUpUHTHOE YIJIOT-
HEeHHe JPOCCEIbHOrO THMa B BUAE YEPEAYIOLIMXCS PagHasbHbIX OMOP
M auckoB. KpoMme Toro, B HMXHe# 4acT{ IUMHHAENs YCTaHOBJEHa
pajuasibHasi pe3HHOMeTassiMdeckasi oropa. Takoe KOHCTPYKTHBHOe
pellieHne obecreynBaeT onpeaesieHHbIE KCMAYaTalUOHHbIE [MpeuMYy-
uectBa Typbobypa TIIC-172 nepen Typb6obOypaMH, BbIMOJIHEHHBIMK
Mo 00bIYHOM KOHCTPYKTHUBHOW CXeMe, a UMEHHO:

CYLIECTBEHHO yBeluyeHa HapaboTka Ha oTKa3 TYPOMHHBIX CeKUUH;

yBennueHa HapaboTka Ha OTKa3 LINMKHAEIbHOM CeKUUHM (KpUTEpUil
0TKa3a — HpejejbHO AONYCTHMBIH JIOPT B 1wnuHene — A0 12 MM);

MCKJIo4yeHa Haubosee ciokHasi M OTBeTCTBeHHasi onepauusi cbop-
k1 Typ6obypa — peryauposka TypOUHBI;

yaydllleHa sHepreTHYeckash XapakTePUCTMka TypOMHBI B Harpas-
JIeHUM CHHXKEHMs YacTOThl BpalleHusi Bajla, CHMIXKEHUS repenaja
naBjiexns B TypOuHe, yBejM4eHHs MOMEHTa CMJbl Ha Bajy 3a CyYeT
NOsIBUBLIEHACS BO3MOXHOCTH YBEJIWYHTb CPEAHMH AMaMeTp TYpOHMHbI
M YKCJIO CTYIeHel TYPOHHbI B CEeKLUAX;

MOJHOCTBIO UCKJIIOYeHA BO3MOXHOCTb OCEBOr0 M3HOCZ TYpOUHBI B
pe3yJibTaTe «IOCa[IKM» POTopa Ha CTaTOp MpU CBOEBPEMEHHOI 3aMeHe
unuHaens Typbobypa;

MMeeTcss BO3MOXHOCTb B3aMMO03aMeHSeMOCTH TYPOMHHBIX CeKIMH
npu cbopke TypboOypa Ha CKBaxkuHe — IPU YCIOBUM M3rOTOBJIEHMUA
BaJIoB M KOPIYCOB B IpellejiaXx JONMYCKOB, yKa3aHHbIX B yepTexax, a
TakKe BO3MOXHOCTb cOopku Joboro yuciaa cekuuit Typbobypa ans
obecrieyerns HeoHX0AUMOIt SHEPreTUYECKOH XapaKTePUCTHUKH.

Creunanuctamu OAO HIIO «BypoBasi Texnukas paspaboTaHbl
koHcTpykuuu Typbobypos TCII1M-195, TIIC-195M, TIIC-172Y u
TIIC-105 Ha 6a3e onucatHol cxeMbl TypbobOypa ¢ MiaBaloOMMHU CTa-
TopaMH, 00Jafalolero 3Ha4YUTEIbHBIMA DHEPreTUYeCKMMHU U 3KC-
MIyaTalMOHHBIMH TPEUMYIIECTBAMH 10 CPaBHEHUIO € TypOoOypamu,
BbINOJIHEHHBIMU TI0 00ObIYHOM cxeMe. VX oT/iMyaeT roBbllieHHAsT Ha-
JeXHOCTb M 6e30TKa3HOCTb B paboTe.

Hlnuaaenun TIHI1-195 (puc. 10.24) u UII1-240 (puc. 10.25) pas-
paboTanbl k TypboOypam amametrpoM 195 u 240 MM M ocHaueHb!
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Puc. 10.26. Hlmuupensiniit Typ6o6yp:

a — tna THB ana wHanpaBneHHOro
6ypenns; 6 — tuna 1T-240; ¢ — THma
2T-240; 1 - cexkums Typb6uHHas Bepx-
HAd; 2 — UEHTPaToOp JIOMACTHOH Mex-
CEeKLMOHHBIN; 3 — cekuHa TypGiHHas
HHXHAA, 4 — CeKIHs LITMHHReNpHAA, 5 —
HEHTPATOD HHMONENLHBIN; 6 — KajaHOpa-
TOP HAAAOJMOTHHINA

paiMaJbHBIMM M OCEBBIMH OFO-
pamu. PaguanbHble u  oceBas
OMOpbl  BBINIOJIHEHB! HENpPOTOY-
HBIMH, 4To obecrieuuBaeT BO3-
MOXHOCTb [PUMEHEHHs] LIapo-
IIeYHbIX U 0e30I0pHBIX OJIOT,
OCHAIIEHHBIX TUAPOMOHHTODHDI-
MU HacalKaMH.

HInundenvnvie myp6obypot
muna THB paspaboTtanbl Ha-
pyXHBIM AuameTpoM 184 u 195
MM C He33aBUCUMOH I0JBEeCKoi
BanoB cekuuid. KoHCTpykums
aTux TypbobypoB (puc. 10.26,
a) nMo3BojsieT YCTaHaBAMBATb
LEHTPATOPbl MEXAY CEKLUHUSAMU U
Ha kopnyce Typbobypa, a Takxe
npoBoauTh cOopky B IoboM
4ucae cexuuit ¢ ObICTPOXOHbI-
MM U THUXOXOAHBIMHM CTYIEHSIMHU
TYpOMH B 3aBUCMMOCTH OT TOp-
HO-Te0JIOTHUYeCKHUX YCA0BHH
pa3pesa CTPOSIIEICS CKBa)KHUHBI.

OcHoBHble mapaMeTpbl Typ-
606ypos Tuna THH npusenetis
B Tabs. 10.15.

Tepmocmoiixue mypbobypot
muna TTA. Cospavbl pas 6y-

a
1
2

3

i

AN

3

(

(

peHust rnybokux u cBepxriaybOKMX CKBaXXMH C TEMIEpaTypoii Ha 3a-
6oe o 240 °C, B ycioBUsAX Pa3pe3oB € BbICOKMM TeMIEpPATYPHBIM
rpagneHTOM (TepMasibHble MCTOUHMKHM 3HePTMU U Ap.). B Hux orcyrt-
CTBYIOT pe3nHOMeTa/IMYeCKde OMOpbl M OHW MOryT ObITh OCHalIEHbI
crenuaspHOi TypOuHOi, criocobHoi paboTaTh npu niotHocTH Hypo-

Boro pactBopa 10 2400 kr/m>,

IIpu wucronb3oBaHMKM TePMOCTOMKUX TYpOoOYypoB pekoMeHayeTcs
PaboTaTh UMM COBMECTHO ¢ 3a60MHBIM DeryJsiTOpoM YacTOThl Bpaule-

- 9—3652
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Ta6nnwua 10.15

Texuuueckue xapakrepucTuxk Typ6o6ypos tunos THB & TTA KoHCTpyKUMH
OAO HIIO <«BypoBas Texnuka»

TTokasarens THB-184 | THB-195 | TTA-164 | TTA-184
HapyxHblit tHaMeTp, MM 184 195 164 184
JuHa, MM 24 500 25 800 24 600 24 500
Macca, xr 4750 4810 2580 4750
[TpucoeanHHTenpHan peabba:

K R0NOTY 3-117 3-117 3-117 3-117
K OYpHIBHBIM TpYGam 3-147 3-147 3-121 3-147
Pacxox »XMAKOCTH NJIOTHOCTBIO 30 30 20 30
1000 kr/m’, n/c?
YacTora Bpaienus sara, ob/Mun 500 400 400 500
MomenT cuapt, H-m 1900 2100 1200 1900
[lepenaa Aas1enus, Mlla 50 6,0 7,0 50

HUs Bajla, KOTOpbIi yCTaHaBJMBaeTcs roa TypboOypoM MM B KOJOH-
He YBT. TepMocroiikue Typb6o6ypbl BBITONHEHBI € AMaMeTPOM KOp-
nyca 164 u 184 MM (cM. Taba. 10.15).

Oodnocexyuonnvte Gecuununoenvusvie BbICOKOMOMEHNMNBLE MYD-
606ypoi muna TB/[ ¢ HapyxHbIM auaMerpoM kopryca 280 u 320 mm
co3ganbl s 3GdeKTUBHOrO OypeHHsi CKBa)KMH HIAPOHIEYHBIMM M
6e30MOpHBIMU TMAPOMOHMTOPHBIMU A0N0OTaMU auMaMeTpoM oT 375 zo0
660 MM. OTH Typ60OYpPBI MOFYT OCHAIIATHCS KOPMYCHBIMU LIEHTPATO-
paMM, HaJLOJOTHbIMH CTabMJIM3aTopaMH, YCTPOACTBAMH aMOPTH3a-
UMK MPOIONbHBIX KoNebaHUH Hu3a GYypUNbHON KoJoHHbI. OCHOBHBIE
napaMeTpbl M 3HEPreTUYECKMe XapPaKTEPUCTHUKM 3TUX TypbOobypos
npuBeneHsl B Tabn. 10.16.

Tab6anua 10.16

TexHHYECKHe XapaKTepHCTHKH Typ6o6ypoB unos TB]l u T ans Gypeuus ckBakHH
6onbioro aramerpa koueTpykuuu OAO HIIO «Byposas Texunkas

[Moxasarens TBJ-320 | Tb/[-280 1T-240 2T-240
Hapyxmueiii miaMerp Kopmyca, 320 280 240 240
MM
Huna B cbope, MM 10 000 10 000 9500 16 310
Macca, kr 5000 4500 2500 4300
MpucoennuuresHas peavba k| 3-152 3-171 3-189 PKT-208
RO.10TY
Pacxoa XHAKOCTH MIOTHOCTBIO 55 48 36-50 34-45
1000 xr/m°, 1/c
YactoTa BpawmeHias Bala B pa- 300 300 902-1250 | 850-1180
6oyeM pexiuMe, 06/MIHH
[Mepenaa aaBaenus, MITa 30 3,5 34-6,5 6,1-11,6
MomeHT cit1st Ha a1y, xH M 30 2,7 2,8-54 50-9,6
[uameTp pekoMeHIYeMBIX IO- 2159 215,9-244,5(269.9-393,7]269,9-393.7
JI0T, MM

Mpumevanue Peanba k 6ypuisHbM TpyBaM - siobast mo 3akasy mnorpebure-
711, 4epe3 NepexoAHbIll epeBOIHIK.

S
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Typ6obypot muna T (1T-240 c oxuoii TypbUHHOIt cexkuuelt U ce-
puitbiM wnuHaesemM u 2T-240 ¢ AByMsi TYypOMHHBIMH CeKUMSMH M
cepviHBIM LIMHUHAETeM) BKJIIOYAIOT B cebst OAHY MM ABe TypOUHHO-
peiykTopHble cekuuu Typbunsl TBIII-240 mo 120 cTyneueit B cek-
UMM ¥ wnMHaensuyio cexunto (puc. 10.26, 6, 8). Oun obnagawT 6o-
siee BBICOKUM MOMeHTOM cuibl (cM. Taba 10.16) u MoryT peanuso-
paTb 0OoJiee BBICOKYI0O MOIUMHOCTb rpu OypeHuM, uyeM Typ6obyphl
3TCILI1-240 1 ASIIL

Typ6obyp cexuuonnvii TIIP-105 npenHasHagen aias Oypenus
BEPTUKAJbHbIX, HAakKJOHHO HalpaBleHHbIX W FOPU3OHTANIBHBIX CKBa-
KHMH, a TakxXe /s pa3OypuBaHHs LEMEHTHbIX MOCTOB, CTaKaHOB M
pa3/M4HbIX Mpobok fojoTamMu a1aMeTpoM oT 117 o 140 mMm.

Typ60byp COCTOUT U3 OQHOM WINMUHAENBHON U ABYX TYPOMHHBIX
cekunit. B TypOMHHOI cexuMM yCTaHOBJEHa MHOTOCTYIEHuYaTast
cTajibHasi TYPOUHA, BbIMOJHEHHAS! METOLOM JIMTBS 110 BbIMLIaBJSIEMbIM
mogensiM. KoHcTpykuusi Typbobypa BbIroOJHeHa NO CXeMe € «IlIa-
BalOUIMM POTOPOM Ha MPOGHILHOM Baly», YTO ynpouer ux cbop-
KY UM PEryJupoBKy cekuuii, obecrieuyBaeT UX 3aMeHSIEMOCTb M M103BO-
JIIET TOJHOCTbIO OTpabaThiBaTh 0CeBYI0 (LIAPMKOBYIO) ONOPY UMHH-
nensi.

OcHoBuble napameTpbl Typbodypa TIIP-105: auametp xopnyca
105 MM; nauHa B c6ope 8700 Mm; macca 400 kr. Typ6obyp BbinmosHeH
C NIPUCOEMHUTEIbHBIMU Pe3bbaMu: K A0T0TY (BHM3Y) — 3-76; K Tpy-
6am (BBepxy) — MK-94.

Pa6ouuii pexum TypOobypa obecrieuMBaeTcst mapameTpamH: pac-
xo1 6ypoBoro pactBopa 10 ji/c; yacToTa Bpatuenaus sana 800 06/mun;
Bpawtaronit MomenT 250 H-m; nepenag nasieuus 4,5 Mlla.

Typ6obypvt pedyxmopnvie muna TP ¢ macaonanonnennvimu
pedyxmopamu-ecmasxamu (puc. 10.27) npennasHavenol s 6ype-
HUSI ry6OKHX BEPTHKAJbHBIX, HaKJIOHHO HallpaBJIeHHbIX U TOPH30H-
TaJbHBIX CKBaXUH Ha He(Tb U ras, CBEPXIJAYOOKMX U reoTepMasbHbIX
CKB2)XMH Pa3/IMYHOrO Ha3HayeHWsi, 3 Takxke [ OYpeHUs CKBaXHH C
0T6OpOM KepHa TpH MOHKKEHHOM YacTOTe BpalleHUs U YBEIUYEHHOM
MOMEHTe Ha BBIXOZHOM Basy 3a00HHOro ABUraTessi, C MCIOIb30BaHU-
eM OypoBbIX PacTBOPOB Pa3/IM4YHOi [MJIOTHOCTH — OT 06JeryeHHbIX
(2opMpoBaHHbBIX) [0 YTsKEJEHHbIX MPH BBICOKMX TeMrepaTtype (10
300 °C) u naBnenun (10 250 MITa).

PazpaboTanbl penykTopHbie TYpGoOypbl € HapyXHbIM JMaMETPOM
105, 120, 142, 145, 178, 195 u 240 MM, KoTopble brarogaps BOaIMOX-
HOCTY M3MeHeHUs! B IIMPOKUX MpejeNiax YacTOThl BPAIlEeHUS U MO-
MeHTa CUNbl Ha BaJly, IPUMEHSIOTCS NMPU GYpPEeHMM Kak LiapolleyHbl-
MU, Tak ¥ Oe30MOPHBIMM N0JI0TaMU Pa3JIMYHBIX TUIIOPa3MEPOB U ce-
Puit. OcHoBanue A Bbi6Opa AUaMeTpa — B COOTBETCTBUM C PEKO-
MEH/lyeMbIMH 3330PaMM MeX1y CTEHKaMHM CKBaKMH U KOPITYCOM [BH-
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L 1 T \ Puc. 10.27. Typ60o6yp ¢ MacAOHaNONHEHHBIM PEXYKTOPOM-
BcTaBKoill:
% _ I — TypbuHHaa cexuus (HAH MOAY/Zb BHHTOBOrO XBHraTess),

11, 1V - y3en onopusiit, /Il - peaykrop-sctaBka, V' — nomnoTo,
1 — BXOAHOM Baj, 2 — MJaHeTapHas nepeXavya, J — KOpIyC
peaykTopa, 4 — Ban BBIXOZHOH, @ — pacTBop OYpoBoii, 6 —
Macno



rateJsl B KOHKPETHBIX TOPHO-TeOJOTHYeCKHX YCIOBUSIX MECTOPOX-
JeHHH.

B 0CHOBY KOHCTPYyKUHM peayKTopHoro Typbobypa noJoxeH arpe-
raTHbiif MeTol coeluHeHus MawinH [lo3TOMy OH COCTOHMT M3 Tpex
OCHOBHBIX 3JIEMEHTOB CeKLMil TypOuHBI, peiyKTopa M IUTHHIEA.
Tpebyemble BapHaHTbl KOMIIOHOBKM PefyKTOPHHIX Typb6obypos cobu-
paioT HerocpeaCTBeHHO Ha GypOBO# B 3aBUCHMOCTM OT TeXHOJOIHYe-
CKUX TPeOOBaHHH CTPOUTENBCTBA CKBAXHHBI.

Bbicokast MPOYHOCTH IJIAHETAPHOTO PeAyKTOpa MO3BOJSAET B 3aBH-
CHMOCTH OT TODHO-TEOJIOTHYECKUX YCJIOBHH OypeHHs KOMIIOHOBAaTh
peayKTOpHbIH Typbobyp OaHONH MM HECKOTbKMMM TYPOMHHBIMM CeK-
UMAMH DasHbIX THUIIOB, OAHMM MJH HECKOJBKHMH pPeIyKTOPaMH C
pa3jMUHbIM TePeJaTOYHbIM YMCJIOM, UIMTHHIENeM W/IH ULINHHAeb-
peayktopom Takike K HeMY MOMKHO [IPHUCOEAMHSTb KepHOOTOODHbIi
MHCTPYMEHT JJ1s1 OTOOpa KepHa MJIM OTKJIOHUTENb AJSA 3ape3ku Ha-
KJIOHHOTO YyYacTKa CTBOJA CKBaHHbl WJIH KOPPEKTHPOBKH ee Ha-
npasieHus. Ecau no yciosusam GypeHus mpumeHeHue pedyKTopa He
TpebyeTcsi, HanpvMep, MpPH HCMOJIb30BAHHMA AJIMa3HbIX J0JIOT, TO TYpP-
6obyp cobupaeTcst B 0ObIYHOI KOMILIEKTALWM — W3 TYPOMHHBIX CeK-
LMHA H WIUHAES

Penykrop TypboGypa (cM puc. 1027, [II) npencrasisier coboit
CMEHHbBIH OPUTMHAIbHbBINA y3€J1, BbIIOJHEHHbIH B OTAEJbHOM KOpIIyCe.
B Hero BxoasT:

ABYXpsiiHasi 3yOYaTas njaHeTapHas nepefaya ¢ Koco3ybbIM 3aue-
miedineM HoBHKoOBa, crnocobHas mnepegaBaTh MOMEHT CHJAbL OoJee
10 kH-m, oTanyawuasca BbICOKOH W3HOCOCTOHKOCTBIO U TIPOYHOCTHIO
NPH OrpaHHYeHHBIX PafMaibHbIX pa3Mepax peayKTopa;

BXOAHOW M BbIXOMHOW Bajibl C HECYI{MMM OloOpaMu (B KadeCTBe
KOTOPbIX MCMOJb3YIOTCSA MOIHbIe POJUKOBble MOMIMITHUKH, YCTa-
HOBJIEHHDbIE C BO3MOMHOCTBIO KOMIIEHCAlIMH MepeKocoB), COeAMHSIO-
luMe repegavy ¢ BajaMu TyPOMHHOH CEKUMM M LUMHHAENS MOCPeacT-
BOM COeJHHHTeNbHbIX My(]T, MPEeIyCMOTPEHO MpefOXpaHeHHe IMepe-
Aa4M OT meperpy3oK U BAMSIHUS MHTEHCUBHBIX KoJiebaHHiT MoMeHTa
CHJIbI Ha J10710TE;

CHCTeM Macjl03al{UThl, BKJIOYAKOIAs YIJIOTHEHHE TOPLOBOTO TUMA
H 1y6pvKaTop, MpegHa3HauYeHHbI [ KOMIIEHCAUHH BO3MOMHBIX
yTeyek cMa304HOTO MaTepuaja B [poLECCe DKCIUIyaTaudd U cTabu-
JIM3aLIUU JaBJIeHHS B MACJIOHANOJHEHHOW MOJOCTH PeIyKTOpa; KOH-
CTPYKIIMSl, MaTepuaibl M TEXHOJOTHS H3FOTOBJIEHHMS YIJIOTHeHHH

€CIIeYHBAIOT MX HalexHylo paboTy B abpasMBHON M XMMHYECKH
AKTHBHOW cpejax, NPU OCEBbIX W pafHajbHbIX BUOpauusx U B ycJo-
BUSX nysnbcaumii naBnends 6ypoBoro pacTsopa.

BeraBuoit peayxropupiit Typ6obyp TPB-142 npennassaden s
HCnosnb3oBaHHMs B COCTaBe KOMIUIEKCZ BCTaBHOTO HMHCTpyMeHTa AJA
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OypeHns Oes Moxbema OypuabHOM konoHHbl Tpyb. [IpH 6ypeHun
BCTaBHbIM WHCTPYMEHTOM CYLUECTBEHHO YCKOPSETCH TPOLECC CMeHbI
nonota — Typbobyp ¢ A0s0TOM TpaHCIIOPTHpYeTCA Ha TOBEPXHOCTh
BOCXOJALIMM TNMOTOKOM OypoBOro pacTBopa MpH o6paTHOH UMPKyJs-
uuu. [locne cMenst gosnora Typ6o6yp noa coOGCTBEHHBIM BECOM OMycC-
KaeTcsl k 320010 U MPH CO3JaHHH UHPKYJSLMH aBTOMATHYECKH IIpH-
BOAHTCH B pabouee nosoxeHHe.

Typbobyp ¢ MacnoHanonHeHHbIM peaykTopoM TP-145T auamer-
poM 145 MM npeaHasHayeH aas GypeHUs ryOOKMX M CBePXTIyHOKHX
CKBaXXMH MpH BLICOKUX Temneparypax (1o 300 °C) u naBneHuu (1o
250 MIla) monoramu AHamerpom OT 158 o 165 MM NpH CHHKEHHOIH
4acTOTe BpalleHHS M YBeJHYEHHOM MOMEHTE CHJIbl Ha BbIXOAHOM
BaJy Typbobypa ¢ Hcrosnb3oBaHHeM Boibl WM OypoBOro pacTsopa.
Typ6obyp peaykrophbiit TP-145T cocroMT M3 TypOHHHON M peayk-
TOpHOH cekuui. PeaykropHas cekuust Typbobypa npeacrasisieT co-
60i1 OpHrMHAIbHBIN y3es, pa3MelieHHbld B OTAENBHOM KOpIyCe, U
COCTOMT M3 BelYllero Baja, BeAOMOro Bajla, CHCTEMbl MacJ03allHThl
M 1UlaHeTapHoW 3yOyaToil nepefaud. Beaywmit u BeZomblil Basibl pe-
AYKTOPHOM CEKLMH UMEIOT KoMOMHHMPOBaHHbBIE OMOPHBIE Y3Jbl, BKJIIO-
Yalol{He aMOPTH3UPOBaHHble LWAPHKOMOMUIMIIHUKY, paboTawouide B
MaC/ISHON TOJIOCTH, paZiMajbHble OMOPbl CKOJbXEHHS U3 KOMIO3HLH-
OHHBIX MaTepHasloB, paboTalOLUMX B Cpele MPOMBIBOYHOM KHAKOCTH.
CucreMa Maco3alMThl CHMXKAeT MNepeNalbl AaBJieHWil Ha YIJIOTHe-
HHMAIX M KOMIIEHCHDYET YTEYKH MacJia M3 MacJOHANOJHEHHON KaMephl.
[InaneTapHas nepejfaya npeaHa3HadeHa AJS IOHMKEHHS 4aCTOThl Bpa-
IleHHUs1 U yBeJWYeHHs MOMEHTa CMJIBI Ha BbIXoAHOM Bany. [IByxpsa-
HOe MCTIOJIHEHHE MO3BOJISieT CHU3HUTh Harpysku B 3yG4aToi Mepefade.

PeayktopHbiit Typ6o6yp TP-175/178 BbinyckaeTca ¢ yMeHblUeH-
HbIM Hapy»HbIM IHaMeTPOM C LeJbI0 CHUKEHHS THAPOAHHAMHYECKHX
AaBJIEHMH B CKBaXXWHe TNpPH CIIyCKe W noabeme OYPUJIbHON KOJIOHHBI
M UMpKyas1XH GypoBoro pactBopa. Typbobyp npeacraBsisier yHHBep-
CaIbHBIH THAPaBIMYecKUil 3a00HHBIA aBHraTenb ans OypeHus Hed-
TAHBIX W Ta30BbIX CKBAXXHH J0JIOTaMH AHameTpoMm 212,7-213,9 mm.
YmenbllleHHe aHamerpa Typbobypa ¥ Tpebyemoro pacxola IpoMbl-
BOYHOMH >KHIKOCTH MMO3BOJISIET BeCTH OYpeHHe CKBaXHH ¢ cobJioaeHH-
€M TeXHOJIOTHH, obecneyHBalolleil MOBbIIEHHE KAYeCTBA HX CTPOH-
TeabcTBa. B Typbobype npumeHeHa KOMOMHAlUMS BbICOKOMOMEHTHOM
CKOPOCTHOM M Hu3koobopoTHoit Typ6uH. IlytreM noabopa paumo-
HaILHOTO Ka4yecTBa ObICTPOXOAHBIX M HU3KOOGOPOTHBIX TYPOMH MOX-
HO UMETb XapaKTepPUCTHUKY Kak ANS GypeHMs WapolUeyHbIMH [0JI0Ta-
MM, TaK M 10JIOTaMH C aJMa3HO-TBEDAOCIJIABHbIMH BCTaBKaMH. Pe-
AYKTOp B COYETaHHM € ObICTPOXOAHOI TypOHHOI Mo3BosisgeT uUMeTb
HeoOXOAMMBIH 1719 6ypeHMs BpalalolMit MOMEHT Ha BhIXoZe MpH
KPaTHOM YMeHbUIEHHH AJIMHBI Typ6oOypa.
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TexHn4Yeckue W 3HepreTHYeckHe XapakTePHUCTHKH Typ6obypos
npuseaenbl B Tabn. 10.17. PacueTHble XapaKTepHCTHUKH C TypbHHaMu
ABYX TMINOB npHBeaeHsl B Tabs. 10.18.

B peaykropHoM Typbobype TPM-195 ¢ penykropom PM-195
oceBble OMOPbI BhIHECEHBl B OTAeJdbHble y37bl (B BHUIE IPOMEXYTOY-
HOrOo U HHxHero wnuHaens). Typ6obyp kommnoHyetcs ¢ Typbobypa-
mu 3TCHI1-195 ¢ typbuuoit 26/16,5-195, A7L (cexuus), 2TCII-
195, 1TCILUA-195TJ u ap. Boicokas HagexHocTs Typbobypa obec-
neYyuBaeT €ro TMpuMeHeHHe npu OypeHHH BBICOKOCTOHKHMH IIapo-
mevyHbiMu  gonotamu TurmoB THY u TAY ¢ repmeTHanpoBaHHOH
MACJIOHANOJHEeHHOH OnopoH H MOAIIMIMHUKAMH CKOJIbKEHHS OTeuyecT-
BEHHbIX U 3apybexHbIX HUPM.

Penykrtopubiit Typbobyp TPIL-195 Bninyckaercs ¢ oaHOH HiH
AByMsI TYPOHMHHBIMU CEKHHSMH W DPEIyKTOPOM-LITTHHAENEM C YCH-
JIEHHBIMH OTIOPHBIMHM Y371aMH KadeHHsl MOBbILIEHHOA IPYy30M0ABbEMHO-
CTH, pa3MellleHHbIMM B MacJIOHANoJHeHHOH KaMepe PeAyKTopa, BOC-
NPUHMUMAIIMMKU OCeBble HArpy3kM OT TYpOMHBI W peakuuio 3a6os
ckBaxuHbl. Peayktopubiit wnunaens PHI3-195 aaunoit 4,50 M ume-
eT ABa MNepeaaToyHblx yucaa 3,69 u 13,62 u obecneunBaer aBa pe-
xkuma pabotel gosor TMROB T'HY u T[AY. Onopuble ysisl 3TOro
Typbobypa pacrosioxeHbl HEMOCPeICTBEHHO B PeAYKTOPe, KOTOPbIit
BbI[IOJTHEH B KayecTBe OJHOH CEKUHH, 32 CYET 4Yero yMeHblUIaeTcs
AJMHA pelyKTopa M Bcero Typ6oOypa 10 CPaBHEHHIO C PeAyKTOPHBIM
Typbobypom TPM-195. O6bluno Typbobypst TPM-195 u TPII-195
MCIONb3YIOTCS € ABYMSI TYPOMHHBIMH CekuusiMu Typ6obypa 3TCLI1-
195. /lanbHeiiiee yBenHuyeHHWe MeXaHUYECKOM CKOPOCTH OypeHus
BO3MOXHO MpH Mcronab3oBaHuH peaykropa PIII3-195 B xomnoHoBke
¢ TypbuHHOM ceKl[Heil GBICTPOXOAHOTO BHICOKOMOMEHTHOro Typboby-
pa 3TCIIA-195TJ/I. Bbinonnenue Typb6obypa TPILI-195 B BHAe
OZIHOM PELYKTOPHOW CEKUHMH M KOMIIOHOBKH €ro ¢ OAHOM TypOMHHOMN
CeKlMeil yMeHbLIAaeT 3aTPaThl Ha DEMOHT M 0OCHyXHBaHHe Typ-
606ypa.

Typbo6yp TPM3-195 ¢ yMeHblieHHOM AnHHON peaykTopa-
WNHHAeNsT W KOPOTKO TypOuHO# mnpelHasHavyeH Ans OypeHus
TOPM3OHTANbHBIX CKBaXHH M HCKPHBJIEHHBIX YYaCTKOB HaKJIOHHO
Harpas/eHHbIX CKBAXKHMH C MajibiM paadycoM. B aroi cxeme ruapas-
JMyeckasi Harpyska OT TypOuHbl NepefjaeTcst Yepe3 BOAMJA ILIaHe-
TapHbIX Tepefay HA BLIXOAHOW BajJ M YPaBHOBELIMBAET Harpy3Ky
OT posota. Kanan ans nortoka GypoBoro pacTBopa B peayKTOPHOIA
BCTaBke BbINOJHEeH MNepHUdepuitHpiM.  PeAYKTOPHbIN  WNHMHAENDb
PM3-195 umeeT ape cTyneHu MuaHeTapHO# Mepeaayu ¢ obUIHM Tte-
penatouHsiM yncaom 13,62, TypbunHas cexuust coaepxHuT 40 cryne-
Heit BbicokoobopoTHoM Typbunst 17/18-195 wnam 15/18-195TJL.
B kayecTse oceBnix onop npHMeHeHbi HOBbIE YNOPHbiE POJMKOBLIE
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TaGanua 1018
Texunyeckue xapakTepucTHKH Typ6o6ypa ¢ TypGuHamMmn AByX THIIOB

Pacxox YactoTa MomenT cunn B Topmostom | Jlaneune B paboueM pexu-
6ypoBo- | BPALUEHHS | pexiMe (8 H-M) npu naotHo- | Me (B MIIa) npu naoTHocTH
ro pac- | B Pexume CTH PacTBOpA, KI/M° pacTBOpa, KI/M
TBOpa, | X00CTOTO
a/c og%‘:;u 1000 1200 1400 1000 1200 1400
101 cmynenv mypbunw 18/18-172T1
18 431 3384 4061 4738 3,6 43 50
20 479 4178 5013 5489 44 53 6,2
22 527, 5055 6066 7077 53 6,4 74
24 575 6016 7219 8422 6.3 76 89
75 cmyneneti mypbunwt 18/18-172TJ1 + 39 cmyneneis mypbuwo 36/10-172T]1
20 385 3892 4671 5449 39 47 5.4
22 423 4710 5652 6594 47 56 6,6
24 462 5065 6726 7847 56 6,7 7.8
26 500 6578 7894 9209 6,6 7.9 9,2
50 cmyneneti mypbunw 18/18-172T/1 + 77 cmyneneti mypbunw 36/10-172T/1
20 315 3628 4354 5079 34 4,1 48
22 346 4390 5268 6146 4,1 5,0 58
24 378 5224 6269 7314 49 59 69
26 409 6131 7357 8584 58 6.9 8,1
25 cmyneneti mypbunw 18/18-172TJ + 114 cmyneneti mypbunm 36/10-172T1
22 287 4045 4855 5664 35 4,2 49
24 313 4814 5777 6740 4,2 5,0 59
26 339 5650 6780 7910 4,9 59 69
28 365 6553 7864 9174 5,7 6,9 8,0
151 cmynenv mypbunwt 36/10- 1727/
24 260 4405 5286 6166 35 42 49
26 281 5169 6203 7237 4,1 49 57
28 303 5995 7194 8393 4,7 57 6,6
30 325 6882 8259 9635 5.4 6,5 76

NOAWMIHUKY (C UHJIMHAPUYECKMMHU DOJNHKAMH yBEJIMYEHHOro OMa-
MeTpa).

Typ6o6yp TP-195CT B TepMOCTOHKOM MCMONHEHHH C Me€XaHMU3-
MOM CTOMOPeHHs Baja NpelHasHauyeH IS OypeHHS CBepXTaybOKHX
ckBaxxuH npu temnepatype a0 300 °C u masnenuun ao 250 MlIla.
MexaHu3M CTONOpeHHs MpeAHa3HaueH AJS OcBoOOXAeHHs 10J0Ta
NpHU ero 3aKJUHHUBaHHM M cpabaTbiBaeT Npu BpallleHH OYpuJIbHOM
KOJIOHHBl «BMpaBo». MakcHUMaJIbHBIE MOMEHT, mepelaBaeMblil CTO-
MOPHbIM YCTPOMNCTBOM 3aKJHHEHHOMY JOJIOTY DOTOPOM, COCTaBJjsieT
20 kH-m.

Peaykropuniit Typ6o6yp TPO3-195M (cMm. Ttabn. 10.17) npen-
CTaB/iseT THAPaBIMYeCKWH 3a00HHBIA ABWUraTenb Ansl OypeHus Hed-
TSHBIX M Ta30BbIX CKBaXMH J0Ji0TaMu AuMaMeTpom 212,7-2159 mM.
Baaronaps npHMeHeHWIO MJaHeTapHOM nepegayd HeobOXoAWMMBbIA A
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Puc. 10.28. Penyxtopunie Typ60o6ypn muameTpoM a ]

240 mMm:

a - TP-240, 6 ~ TP3-240. 1 - TypbuHuas cexums; 2 —
peAYKTOPHO-IINUHAe bHas cekuud; 3~  TypbumHo-
penyKTOPHas CeKuHs; 4 — MIMHHACAbHAA ceKUus

6ypeHHﬂ BpaljaolMit MOMEHT Ha BBIXOAE Ba-
Ja JOCTUraeTCsi MpH KPaTHOM YyMeHbLIeHHH
AnvMHbl Typbobypa. OnTHManbHOe coveTaHHe
3HepreTMUeCKHX napameTpoB (YacTOTbl Bpa-
HleHHs!, Bpallaiollero MOMeHTa W JPYrux) ¢
reoMeTpHdeckMMH  pasmepamu  Typbobypa
obecrieynBaeTcs Takke HCMOJb30BaHWEM BbI-
COKOODOPOTHOI M BBICOKOMOMEHTHOI TypOH-
Hel Typ6o6ypa 3TCILIA-195TJ/I. Manas anuxa
IWINUHAENA No3BosieT 3 ¢eKTUBHO YNpaBasTh -
TpaekTOpHeit ckBaxuHbl. Typbobyp oamHaxo-

B0 3(dekTHBeH npu OypeHHHM KaK IpAMBIX, )
TAK M MCKPHBJIEHHBIX YYacTKOB CKBaXKMHBI o
JTO [OCTHraeTcsi YCTaHOBKOM KpuBOro mepe- 2
BOJHHKA C yryioM nepekoca ot 0,5 x0 2° Mex-

Ay IUMUHAeNeM H PeIyKTOPOM HenocpeacT-
BeHHO Ha OYpOBOM B 3aBHCMMOCTH OT TeXHO-
norudeckux Tpebosanmit. [loatomy Ha 6ypo-
BOit HeT HeoOXOAHMOCTH uMeTb ABa M Gosee
ABUraTeneil pasHblX THMIIOB OJHOBDPEMEHHO.
Typbobyp TPO3-195M obecrieunBaet
BbIMIOJIHEHHe BceX (YHKUMHA ¢  THOMOLIBIO
TPOCTOH 3aMeHbl MePeBOIHHKOB.

PenyxtopHbie Typbobypsl TP-240 u TP3-240 (puc. 10.28) ssns-
I0TCS YHUBeEpcaJbHbIMM M TpeAHa3Ha4YeHbl AN OypeHHS BEPXHHX
HHTEPBa/IOB T'NyDOKHX CKBaXKMH 70J10TaMM auameTpoM oT 2699 no
490 MM. YHHBepcalbHOCTb 3aKJII0YaeTCst B TOM, YTO B 3aBHCUMOCTH
OT TeXHOJIOTHYECKHX YCJIOBHUH OYpeHHsS Yy HHX MOXHO H3MEHSTb B
WIMPOKOM JHana3oHe 4YacTOTy BpallleHUs U MOMEHT CHJbl. JTo Aoc-
THraeTCs: HCMOJb30BaHWeM B TypOoOype TYpOHH ¢ pasNMYHBIMH CKO-
POCTHBIMM M MOMEHTHBIMH XapaKTePHCTMKAaMH; IS TNOJYYeHHs Tpo-
MeXYTOYHBIX YaCTOT BpallleHHsi COOPKOH TypOMHHBIX CeKUMiT C KOM-
6MHMpOBaHHOI TYpOMHOIN B Pa3MUHOM COYETAHHH YHMCIA THXOXOI-
HBIX U OBICTPOXOAHBIX TYPOMH; KOMIIOHOBKOH Typ6obypa ¢ 06bIuHBIM
WM peayKTOPHbIM LUMHHAEJEM; BbIMOJHEHHEM pPeAYKTOPHOro WIIKH-
Aens ¢ OJHOM WJIM ABYMs CTYIIEHSIMH TepeauH, MOHMXKAIOUMMHU yac-
TOTY BpallleHUs BLIXOAHOTO BaJa.

B 3aBucumocTn oT KoMroHoBkH Typ6oGypbl MoryT ObITh Cleayio-
WKX THIIOB:

£ (00

7
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TP-240 ¢ peayKTOpHBIM WIMMHIENEM C OJHOH CTyNeHbIO Mepe-
Aauy;

TP3-240 ¢ nByXcTyneHyaTbIM pPefyKTOPOM, Pa3MellleHHbIM B Typ-
OMUHHOM CeKUHH, WITHHAENTEM W CMEHHBIM MEPEBOAHHKOM MEXIy
WNUHAEeAeM H TypOMHHO-PELYKTOPHON CeKIMel, UMEIOLIUM YTOoN fie-
pekoca ot 0 g0 2°

PenykTopHblit MacjaoHanonHenHbl wnuHaens PII3-240 npen-
cTaBisieT c000it OTAesbHBIA y3en, MpHcoeAMHsieMblit Ha 6ypoBOit K
TypOUHHOI cexLMU B3aMeH cepuilHOro WnuHAens. Bxioyaer nnane-
TapHyIo nepesiauy, BeAyWHA H BeIOMbI Bajbl C CACTEMOM Macjiosa-
IIMTHI, OCEBble M paiuasibible onopsl. [IpH HeO6XOAMMOCTH, Ha ero
KOpIyce YCTaHaBJMBaeTCA JIONMaCTHOM CHHpalbHBIA cTabHUau3aTop.
CoenvHeHHe Beiyllero Bajia pelyKTopa ¢ BajJoM TypOMHHOM Cekuuu
OCYIIECTBIISIETCS € TIOMOILbIO KOHYCHO-1IHIEeBOH MydThl. ObbIyHO ¢
Pe/lyKTODHBIM IUMHHAENEM HCIOJIb3yeTcs OAHa TypOHMHHas CeKiUs
Typbobypa 3TCUI1-240 mwnn A9Ill [ns npuBosa 3HeproeMKHX [0-
JIOT TNpH MajblX pacxofax O6yposoro pacTsopa MoxeT ObiThb cobpaHa
KOMITIOHOBKa PeAyKTOpHOro TypGoOypa ¢ AByMs TypOMHHBIMHM ceK-
LMAMM.

Typbobyp TP-240 cocTouT W3 ogHOit TYpOMHHON CEKUMH H KO-
POTKOro Mac/OHAMOJHEHHOro peaykTopHoro uwnvHAens PII3-240.
Tun Typ6uHHOM cekuMyn BbIOHPaeTCs B 3aBMCHMOCTH OT TeXHHYECKHMX
ycnosuit 6ypenus. Typbobyp moxer ObiTh cobpaH € cekuueit THXo-
xoiHo# Typbunbl TBUI-240 uan B xoM6HMHALHK ee C GbICTPOXOAHOM
BBICOKOMOMeHTHOM TypbOuHoit A9I13-T3. IlpumenenHe paszsnH4HBIX
TYpOMHHBIX CeKUMi MO3BOJSET M3MEHHTh YAaCTOTY BpallleHHs H MO-
MeHT CUABl B LIMPOKOM AMana3oHe. Bexyumit sBan peaykropa coeau-
HHETCS C BaJOM TYPOHHHBIX CeKUMH KOHYCHO-IUIMLEBOH MydTON.
TexHHuyeckne XapakTePHCTHKH PeAYKTOPHbIX Typ6oOypoB auaMerpoM
240 mm npuBesnens B Tabn 10.19.

Typbobyp TP3-240 sBasiercs yHMBepCAJNbHbIM THAPABJHYECKUM
3a00iHbIM JABUraTeneM [/ OypeHHst ckBaxkMH anaMerpoMm 269,9-
445 MM. Ero yHuBepcanbHOCTb 3aKJI0YaeTCs B TOM, YTO OH MOXeT
MCII0Tb30BaThes A1 GypeHUst NpAMBIX M HCKPUBNEHHBIX Y4aCTKOB
CKBKHH. JTo obecneyuBaercss Masnod AnMHo#M TypboGypa M ycra-
HOBKOH MexX1y TYpOMHHO-PelyKTOPHOH M LUNHMHAENbHOM CEeKUHAMH
CMEHHOT0 NepeBOAHMKA, KOTOPbIA MOXeT ObIThb IPSMbIM HJIH C YIJIOM
nepekoca oceit pe3bb ot 0 1o 2°. OnTUManbHble 3HEPreTHYECKHE Ma-
pameTpbl NIPH Masoi AJHHe TYpOobypa NOCTHralTCH MCMOJIb30BAHH-
€M YMEHbIIEHHOro YMcaa cryreHeil ObICTPOXOAHOI, BbHICOKOMOMEHT-
HoM TypOuHBI U ABYX CTVIleHell IJaHeTapHOrO peaykTopa (cM. Tabi.
10.19).

[Ipumenenne penykTopHoro TypOoGypa M03BOJIlET M3MeEHsTb
MOLIHOCTb, MOMEHT CHJbl M YaCTOTY BpaileHUsl BHIXOAHOIO Bajia 3a-
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Tabanua 1019

TeXHHUECKHE XapaKTEPHCTHKH PeAyKTOpHbIX Typ6o6ypos TP-240 u TP3-240

IMokasatens TP-240 TP3-240

HapyxH#zbIit 1naMeTp, MM 240 240
JluaMeTp NpHMEHSEMBIX 10J0T, MM 269,9-393,7 269,9-393,7
Ilanna Typbobypa, MM 10 680 9647
JavHa Typ6uHHON cexiuM, MM 6740 7175
JIAHHA PeAYKTODHO-IIMHUHICAbHON CEKLMH, MM 3940 2472
TpucoeanHuTenbHas peanba:

K OypuabusiM TpyGam 3-171 3-171

K 1010TY 3-152 3-152
TepenaTouHoe YHCAO MJIaHETapHON Mepeaayn 3,53 12,46
Maxgumaﬂbuax NJAOTHOCTE OypoBoro  pacTBopa, 1900 1900
KI/M
MakcuMa/ibHBI MOMEHT CMJIbI Ha BBIXOAMOM Bany, 168 36,0
kHm
[Npenenvras ocesas Harpy3ka, kH 300 300
IMpenenbHo nonycTHMas TeMIEPaTypa B CKBAXHHe, 250 150 u 250
°C
Macca, kr 2800 2400
Tun Typbunuoit cexunn TBIII-240 A9IN3-T3
Yucno tTypOHHHBIX ceKuHii 1 1
Pacxon 6ypoBoro pacteopa, 1/c 34-45 32-40
YactoTa BpallleHHS B PeXHMe XOJOCTOrO XOoja, 250-330 133-166
06/MHH
[epenaa naprenusa, Mlla 3,0-53 3,8-6,4
Makcumanibnad MOILHOCTD, KBT 57-133 51-100

GoitHOro ABMraTessl HEMOCPEACTBEHHO Ha CTpOSLIENCs CKBa)KMHeE I1y-
TeM M3MeHeHMsI YMcaa CeKUMi TypOMH, CMEHbI MJIM MOC/eJ0BaTeNb-
HOTO CO€JHWHEHHS HECKONBKMX PEIYKTOPOB C Da3/M4YHBIMH Mepeaa-
TOYHBIMH YHCJAaMH. ITHM 00ecTieYynBaIOTCA ONTUMAaNbHbIE DPEKHMBI
PaboThl 10JI0T BCeX THIOB H CepHil NMPH MOHHXKEHHbIX pacxoaax Oy-
pOBOr0 pacTBoOpa.

Typbobypst peayktopubie TPM-105 u TCM-105 npeaHasHaueHbl
AN GypeHHs rnyGOKMX CKBa)kMH ILIApOIIEYHBLIMH H 6e30MOpHBIMH
Josotamu auaMetpoM ot 120,6 xo 139,7 MM B ycCl0BHSIX BBICOKHMX
TeMIieparyp.

Pabounm opraHom Typbobypa TPM-105 sBnsfioTcs oaHa WM 1Be
TypOuHHbBIE CeKUMM ¢ HapyxXHbIM AuameTpoM 105 MM, paboTaiiux B
KOMIIOHOBKE C T[IOHHXAWOUIMM YacTOTY BpallleHHs pPeAyKTOPHbIM
WnHHAe eM. PeayKTOPHBIH IWITMHAE/b BBITIOJHEH MaCJIOHAIOIHeH-
HbIM ¥ BKJIOYaeT ABYXPS/HYIO IUIAHETapHyI0 nepejady, OIOpPHbIE
Y3Jibl, BOCTIPHHUMAIOIME THAPABANYecKHe H 3ab0iiHble Harpy3KH Ba-
Jla TYPOMHHBIX CeKUMH M peakiHio 3a60s, CHCTEMY MacJIO3alUThl C
TBepAOCIIaBHBIMH TOPLUOBLIMU YIJIOTHeHHSIMH. Typ6obyp obecrieuu-
BAET JIerkuit 3aMyck M 9KCIIyaTalMIo.



Ta6auua 1020

TexuuyecKkue xapakTepucTHkn Typ6o6ypos TPM1-105, TPM2-105 u TCM-105

IMoxkaszarens TPM1-105 TPM2-105 TCM-105
HapyxHbiill 1namerp Kopiyca, MM 105 105 105
[lnaMeTp nNpuMeHAEMBIX ZONQT, MM 120,6-139,7 | 120,6-139,7 | 120,6-139,7
N auna, MM 6130 9960 10 570
Makcumanbubrit MoMerT, H-M 3000 3000 3000
MakcuManbHass NAOTHOCTH OypoBoro 1400 1400 1400
R:craopa, xr/m’

aKcHMaJibHas oceBas Harpyska, kH 50 50 50
ﬂ(?ezxenhuo nonycmuas TeMnepaTypa, 250 250 250
Tun Typ6uHHBIX cekuuﬁ 3T-105K 3T-105K TIiB-105
Yucao TypOuuHbIX cekuuit 1 2 3
Pacxoa O6yposoro pacTBopa, 1/¢ 12-14 10-12 10-12
[lepenan paBneHuss nNpH npoKauke 42-57 56-8,3 5,0-6,2
pacTBopa MiIoTHOCThIo 1200 KL/M,
MIla
MomenT Ha TopMosuoM pexxume, Hm | 1115-1517 1560~2230 360-480
Yactora Bpaulesus Bana B pexume| 530-618 440-530 940-1130
X0J10CTOrO X0A2, 06/MHUH
MakcumanbHas MomrocTb, kBT 15,5-246 18,0309 10,7-17,1
Macca, kr 302 490 560
CeKUHOHHBIH  IUNMHAEbHBIA  MacJOHaNoONHeHHbI  Typbobyp

TCM-105 npeana3HayeH A5 peMOHTa ckBaxxuH. Bxuiodaer TpH cek-
UMM TypOMHBI M MacCJIOHAMOJHEHHBIX IUNHHAEAb € WapHKOBBIM
YIIOPHO-PaMaibHbIM MOAMIHUKOM. [loAWMMHUK HMeeT TOPOH-
fajibHble JOPOXKH KauyeHHs.

B TypOHHHBIX CEKUMAX W UINMMHJAeNe YCTaHOBJEHbl TBEPAOCIIaB-
Hble paauanbHble oropbl. HuxHsas onopa WnuHAens HWMeeT YBeu-
YeHHYI0 AJNMHY W BBIMOJHSET POJb CajJbHUKA, TNpPeAyNpexAaouero
Bbixoa GypoBoro pactsopa B 3aTpybHOE MPOCTPaHCTBO MeXAy BaJloM
u koprnycom. brnarogaps pabote oceBoro nOAUWMMHUKA B MacJsHOM
Kamepe o6Jeryaetcs 3amyck Typ6oOypa M NOBbILIAETCA CTOMKOCTh
NOAWMIHHKA U Typbobypa B UesnoM.

OcHoBHble napaMeTpbl U SHepreTHyeckas XapakTepUCTHKa Typbo-
6ypos TPM-105 1 TCM-105 npusexenst B Tabn. 10.20.

Kouctpykumus peaykropubix Typbobypos TP2-120FL u TP3-120T
OCHOBaHa Ha COYeTaHMM BbICOKOOOODOTHO! MOBBILIEHHON JIHEPTOEM-
KOCTH TypOHHBI ¢ yacToroil BpaueHus 1o 3000-4000 o6/muH U mia-
HeTapHO mepegadd. ITO NMO3BOJSET NOAYYUTh TpebyeMble aHepreTH-
YyeckMe MapaMeTpbl [Js NPUBOJA lUAPOIUEYHBIX, AJIMA3HbIX JOJOT M
JOJIOT € aJIMa3HO-TBEPIOCHIABHBIMH MJIACTUHAMM.

Typbobyp npeacraBasieT coeIMHeHHble KDHUBBIM IepeBOJHHKOM
TYPOHHHO-PEAYKTOPHYIO M LINHHAENbHYIO CeKUMH. B BepxHeilt cek-
IIMH pa3MellieHbl BeAywuit Ban ¢ 90 crymeHsiMu TypOMHbI, naaHeTap-
Hble Tepeflayd, CHCTEMAa Macjo3allMThi U ONOpHbIK y3en. Tsepao-
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Tabauua 1021
TexuHyeckHe XxapakTepuctHku typ6obypos TP2-120FL u TP3-120T

P

IMokasarens TP2-120FL TP3-120T
HapyXHEIfl AuaMeTp KOpHyca B 30HE DacIOJIOXKe- 122/127 122/122
HHA peabd, MM
JuaMeTp mpuUMeHAeMBIX J0JO0T, MM 146,0-171,4 146,0-171.4
Jnuna TypObuHHO-pegyKTOpHOll cekumn + wmue-| 5991 + 1634 | 4000 + 1570
AEABHOM CEKUNH, MM
MakcHMaTbHbII MOMEHT CHIBI HAa BBIXOZHOM Bany, 3400 3400
kH-™m
Maxguuaﬂbnaﬂ MJI0THOCTL  BypoBOro  pacTBOpa, 1400 1400
KT /M
MaxcuMaibHas oceBas Harpyska, xH 50 50
H(?enenbno RONMYCTHMas TEMIepaTypa B CKBaXKMHe, 250 250
L
Tun TYp6UHHON CEKUMH 21/10-120 21/10-120
Yucno TypOMHHBIX ceKumit { 1
Yncno niaHeTapHbIX nepenad 1 2
[epenaToYnoe YMCIO ILNaHETApHONM Mepefauu 3,5 12,6
Pacxoa 6ypoBoro pactsopa, 1/c 12-14 10-12
Tepenaa naBAeHMd NpH NPOKayKe pacTBOpa IIOT- 6,2-8,5 23-37
Hocteio 1200 kr/m’, MIla
MoMeHT cuasl B TopMo3HoM pexcume, H-m 925-1080 2365-3400
YacToTa BpauieHHs Bafa B PeKMMe XOJOCTOIO Xo/a, 530-618 214-256
06/MuH
MakcuManbHast MotHocTh, KBT 44-69 10-17
Macca, kr 550 420

CIUIaBHbi€ pajinajibHble ONOpnl obecneynBaloT HaAexHylo paborty
KOHCTPYKLIMM B YCJIOBUSIX IOBBILIEHHBIX 4YaCTOT BpalleHWs u abpa-
3MBHOM cpeAbl 6ypoBoro pacrsopa. B LINWHAENbHOM CeKUWH pa3Me-
LleHbl pajMajibHbie ONOPbLI, MHOTODPA/AHbLIA OCEBOIl MOAUIMIHUK H
HiKHEee TOPLIOBOe YIUIOTHEHWE, 3aMbIKalollee MacJOHANOJHEHHYIO
Kamepy. Ilepenaya BpaureHHMss OT TMJIaHeTapHOM MNepeflayy Ha BaJ
WINHHAEAA OCYUIECTBJSETCS TOPCMOHHBIM BajloM, JOMYCKAIOUIMM Ie-
pekoc Ao 1,5°. Bce yanbl penykropa W WmuHAeas paboTaloT B Macis-
HOil cpene OMHOM MacJioHamoJiHeHHOH kaMepbl. [l yMeHblueHMs
yTedek GypoBOro pacTBOpa MeXAy BajJoM LIMHMHIENS U KOPMyCcoM Ha
Bajly LUMHUH/ENS YCTAHABJWBAeTCA TBepAOCHJIaBHAaA paJuayibHasA OMNo-
pa yBeJH4eHHON ANMMHbI.

Baarosapss Manof fAjvHe WINMHAENLHOH CeKUHMH PeIyKTOPHBIH
Typ606yp TP2-120FL MoseT MCIoJb30BaThCsd [l KOPPEKTUPOBKH
HanpapJieHMs] CKBaXWHbl B CKOJIb3slEM peXnMe W crabuiInM3aluu
HarpaB/ieHHs! B POTAllMOHHOM pexuMe.

OcHoBHble napaMeTpbl U 3HEpreTMYecKne XapaKTepUCTHKH TypoOo-
6ypos TP2-120FL u TP3-120T npuseneuni B Tabn. 10.21.

Typ6o6ypsr peaykroptnie TP2-120T u TP3-120T (ta6a. 10.22)
NpenHasHayeHn! A7 3a0ypvBaHMsi HOBBIX CTBOJIOB W OypeHus Ha-
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Tabauua 1022

Texunyeckue xapakTepHcTHKH Typ6oGypos TP2-120T n TP3-120T

ITokasatenn TP2-120T TP3-120T
Hapyxuesiit nume?

Kopiyca Typbo 122 122
pe3bboBhIX coenuﬂeﬂuﬁ Typ6obypa 127 127
[uaMeTp mpUMensieMLIX 00T, MM 151-158,7 151-158,7
Huna, mm 5991 + 1634 4000 + 1570
TYPOMHHON CeKUHH 3770 5350
LINHMHAETBHON CeKUHHU 1650 1630

YHeso niaHeTapHBIX nepenay 1 2
Makcumasibibiil MoMeHT, KH M 3400 3400
M;KCHMa.‘]bHaﬂ nJioTHocTh 6ypoBoro pacTeopa, 1400 1400
K[/M

MakcumanbHast oceBasi Harpy3ska, kH 50 50
l'ICpeneano AOMYCTHMAA TeMNepaTypa B CKBRXKHHE, 250 250
Pacxon 6ypoBoro pacreopa, 1/c 10-14 8-12
Mepenan xaBneHus npu NpOKauKe OypoBoro pac- 3,1-70 23-37
TBOpa mnoTHocTeo 1200 kr/m®, MIla

MoMeHT Ha TOpMO3HOM pexume, H M 1550—3040 1470-3310
YacToTa BpallCHHA Bajla B PeXKIIME XOTOCTOTO XOAa, 385-538 100-150
06/MuH

KJIOHHBIX W TOPHU3OHTaNTbHBIX HHTEPBAJIOB l'le6OKHX CKBaXHH

HIApOLIeYHBIMM ¥ G€30TOpPHBIMM A0JIOTaMH AMameTpoM oT 151 ao
158,7 MM C mpoMbiBKO#t 6YPOBBIM PacTBOPOM B YCJOBHMSX BbICOKHX
TeMIepaTyp

Typ6obypmr TP2-120T u TP3-120T paspaboTanbl U3 ycjaoBHiA
NpHUMeHeHHs BbICOK00OOPOTHO! 3HeproHachilleHHOH TypOHHbI ¢ Yac-
ToTo} Bpautenuss xo 3000-4000 o6/mMuH ¥ oaHOW MAM EBYX CTyTe-
Hell nuaHeTapHoil Nepefayn. ITO MO3BOJsSET NMOMYYHUTh TpebyeMble
gHepreTUYeCKHe NapaMeTpbi AJs MPHBOAA LIAPOIIEYHBIX W anMa3HbIX
Z0J0T ¥ 6yprojioBok.

Typ60byp COCTOMT M3 COeAMHEHHBLIX MCKPWUBJIEHHBIM MePeBOAHM-
KOM TypOWHHO-PeIyKTOPHOH M IIMWHAENbHOM cekuMi. B BepxHei
CeKIMM pa3MelleHbl Bexyumuit Ban ¢ 40-90 crynensMu TypOHHBI,
nnaHerapible Mepefayd, CHCTeMa Macl03allMThl M OMOpHBLIA y3enl.
TsepaocniaBHble paadasibHbie OMOPbI OOECEYHMBAIOT HA/eKHOCTD
paboTbl ABHMraTens B YCJOBHMSAX TMOBBILIEHHBIX YaCTOT BpalieHUs H
abpasuBHOiM cpean! GypoBoro pacrsopa B ummMHaenbHo# cexkuuu
pa3mellleHbl paavasibHbie OMOPbI, MHOTOPAAHBIA OCEBOI MOAIIMITHUK
W TOPLUOBOE YMJIOTHEHHE, repMeTH3HpYylolllee HHUXKHIOI YacTh Macjo-
Hano/siHeHHON kamepsl. [lepenaya BpallleHHs OT MJaHeTapHOH mnepe-
JayM OCYILIECTBJISIETCS 4yepe3 TOPCUOHHRIM Bas, AOMyCKAaOIWMHA repe-
Koc 10 2°. Bce yanbl pepykTopa M wnMuAens paboTaloT B MacasHON
cpefie eAMHOM MacJoHaNoAHeHHO! Kamepbl. [y yMeHblieHUs yTeyeK
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Puc. 10.29. Cxema xopoTKOro peayk-
roploro Typ6obypa

6ypoBoro pacTBopa depe3 HMM-
AeJbHYI0 4HacTb HHXKHAS pagu-
ajbHasg oOMopa BbIMOJHeHa C
yBEJIMYEHHON ATHHOM.

Bnaronapst HeGo1b1ION /M-
He UIMMHAENbHON CEeKUHMH pe-
AyKTopHbie Typbobypm TP2-
120T u TP3-120T moryt wuc-
NONMb30BaThCA ANS  KOPPEKTH-
POBKM HAalpaBJieHNUsI CKBAXHHbI
B ONepaTHBHOM MOpsAKe U CTa-
6MiM3alMKM HanMpaBAeHUs B Po-
TAUMOHHOM peX1Me

Kopotkuit pelyKTODHBIH
Typbobyp (puc. 10.29) npenHa-
3HaveH A/ OypeHWSI HaKJIOH-
HbIX M TOPU3OHTAJIbHBIX CKBa-
KUH Pa3NHYHOrO Ha3HAYeHMS.
B ornmume ot cyulecTBylommx
TypboOypoB B HeM MNpuUMeHeHa
chlelMabHasi  BBICOKOCKOPOCT-
Hag TypOuHa 3 c miaHeTapHoi
nepegaueil 7 C mnepeAaToOYHbIM
oTHoueHrMeM 1/6, yTo no3sons-
eT 3a CYyeT peayLMpPOBaHUSA
060pOTOB M MOUIHOCTH MHOrO-
KPaTHO CHHM3WTh JJIMHY Typ-
OMHHOM CeKUMH TO CpPaBHEHMIO
€ cOBpeMeHHbIMH TypHO6YypamMu
IIpu sToM Bce omoptbie y3Jbl
Baja paboTalOT B MacJAsAHOM
cpeze. Macnosammra paboraer
HCKIIOYMTENLHO HafeXkHo Oiia-
roapsi CO3[AaHUIO MOCTOSHHOTO
Nepenajna gaBjeHUd C NMOMOLUbLIO
MacasHoro Hacoca 2 Ha Bpa-
waurecss yIrjaOTHEHUS BaJoB
4. OpuruHanbHOe NpesoXpaHH-
TeJlbHOE  YCTPOHCTBO  Mpedy-
Npexkxnaer 06 M3pacxogoBaHMH
Macja B CHCTeMe H3-3a BO3-

|
~
i
2
e
LoH
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HUKIIMX yTedek. [ 6ypeHMs HaKJOHHBIX M FOPU3OHTANbHBIX CKBa-
XHWH 3TOT TypOoOyp KOMILIEKTYeTCS pPeryJavpyemblM KpPUBbIM Iepe-
BO/IHMKOM 5, MO3BOJISIOUIMM YCTaHABIMBAaTb Ha MOBEPXHOCTH Tpe-
Gyembiit yron wuckpusrienus. TepMmocToiikuit BapuaHT Typ6oGypa
TPM-195 no3ssoasier OypuUTb BhICOKOTEMIEPATYPHbie CKBaXXMHBI ¢
3ab0MHolt TemnepaTypoii a0 300 °C.

10.3. TYYPBHHHBIE OTKJIOHHUTEJIN

Typb6obypoi-omxnonumenu muna TO (TO-172, TO-195 u
TO-240) npeaHa3Hauyenbt 1A OypeHHs MHTEpPBaJOB M3MEHEHHS Ha-
NpaBJieHWs] HAaKJOHHBIX CKBaXHH 10 3€HUTHOMY YIJIy W a3UMYTY, a
TaKxke A7 3abypvBaHUS HOBbIX CTBOJIOB CKBAXXMH B aBapHMHbBIX CH-
TyaUuMsAX WJIM [0 TEXHOJOTHYyecKuM TpeOOBaHMAM CTPOMTEJbCTBA
ckBaxMH. OHM BBINYCKAIOTCH C HApYXHBIMW AdaMeTpamu 172, 195 u
240 MM ¥ coCTOAT M3 TYpPOMHHONH M WINMWUHAENbHOH (OTKJIOHMTENb-
Hoit) cexumit (cM. Taba, 10.9).

Kopnycel cekumit coeuHsoTCA € MOMOLIBIO MCKPHBJIEHHOrO Ie-
peBOJHMKa C YIJIOM MCKpHBJeHWs 1,5° a Bajbl — C MOMOIIbIO LIap-
HUPHOH My(dThi, no3posifioweld nepefaBaTh MOMEHT CHJbl BajoB C
nepeceKalnMMHUCA OCIMH BpalleHMs.

B typbobypax-otkiountensx tuna TO ucrnosb3yercs TypbUHHas
CEeKUMS OT CEeKUMOHHBIX Typbobypos tvma TC, B BepxHeMm mepeBoj-
HWKe KOTOpOil ToMellleH y3eJl OpUeHTAllMM, a B CeKLIMH OTKJOHHTENd
CMOHTHPOBaHbl MPOTOYHAs OCEBas M PajviajbHas Oonopbl OT TypHoby-
pa T12M3.

Typ6obypvi-omxnonumenu muna TO2 c HesaBHCcHUMOM monaBec-
Koit BanoB TypOuuHOH cexuun (TO2-172, TO2-195, TO2-240 u
TP211i-195) npennasHayenbl Ans OypeHHs MHTEpPBajlOB H3MeHeHMs
HanpaBJIeHNs1 HAKJOHHBIX CKBAXKHMH IO 3eHUTHOMY YIJIy M a3MMYyTy, a
TaKkXe 718 3a0ypUBaHMA HOBbIX CTBOJIOB CKBaXXMH B aBapUMHbIX CH-
TYalMAX WAM 1O TEXHOJOIMYecKMM TpebOBaHMAM CTPOMTENbLCTBA
ckBaxxuH. OHM BBIMYCKAIOTCA ¢ HapyXXHbIM AvaMmerpom 172, 195 u
240 MM M COCTOAT M3 TYpOMHHOM M WNUHAEAbHON (OTKJIOHHTENb-
HOM) CeKLMH.

Bo Bcex Typbobypax-otkioHutensx tuna TO2 (puc. 10.30) cmoH-
THUPOBaHa CrelyanbHas TYpOMHHAs CeKUMS, UMeloL[as CyllecTBeHHbIe
OTJIMYMA OT TYpPOMHHBIX cekuuM Typbobypos tumoB TCIII1 u AlIL
Typ6o6ypui-otkaouutenn TO2-195 n TO2-240 yuudHUMpoBaHbI C
Typbobypamu A71112 u ASII2. OcHOoBHOE OTAMYHME COCTOMT B TOM,
yTO Bajibl TYPOMHHOM W UINWHAEABHONM CEKUMIA COENUHSIOTCS MEXAY
cob0oif ¢ NMOMOLIbI0 OAMHAKOBOrO LIAPHHPHOrO COEMHEHHS, COCTOSA-
Ilero M3 ABYX NOAYMYdhT, a KOPMYChl — C NOMOUIbI0 HCKPUBJIEHHOrO
nepeBOAHMKA C YIJIOM HCKpuBieHMs o = 1,5° (mo 3akasy notpe-
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Puc. 10.30. Cxema Typ6oGypa-otknonurens tunma TO2 c nesaBHcumofi noaseckof
BanOB TypOGuHHON cexumy:

1 ~ nepeBoAMMK npoMexyTounsii, 2, 15 — nonymydtH; 3, 4, 12, 18, 19, 24 - xonbua
peryaMpoBOuHBle; J, 7 ~ BepxHHMil ¥ HWKHUA doHapy; 6, 22 — MHOTOpSAAHEIE YIOPHO-
pagMaibHEE WAPHMKONOAWMNHUKY; 8 — cTatop; 9 — potop; 70 — onopa cpeauss, 71,
13 - kopnyc u Ban TypbuHHOM ceKuuH; 74, 16 — COEAMHMTENbHbIN M HCKPHBEHHLII
nepeBOAHMKH; 17 — wapHupHoe coenuHexue; 20 — onopa HMXHAA; 27 — CTYNeHH ns-
TH-caibHHKa;, 23, 26 - KOpIyc u Baj WNMHAeAbHOM (OTKIOHMTeAbHON) cekunn; 25 —
ralika HMnnenabHas; 27 — nepesoJAHHK Baja

Outens WNUHAENbHAS CEKUMS MOXKET KOMIUIEKTOBAaThCS NepeBOAHM-
KaMu ¢ yTJIoM nepekoca oceit 1; 1,25 u 2°).

B TypbuHHO#M cexunm Typbobypa-otknouutens TP2UI-195 kax-
nas cTynmeHb TYpOMHBI BKIIOYaeT HPUKLMOHHBIN WAPHKOBLIA peayk-
TOp, UeJIbI0 KOTOPOro SIBJSieTCS CHU)KEHWe 4YacTOThl BpalleHMs Baja
Typ60obypa.

OcHOBHbie TTapamMeTpbl ¥ 3HEpreTHYecKHe XapaKTepUCTHKH Typbo-
OypoB-otkionuTeNne Tina TO2 npu npoMbiBKe BOAOH NpHBeseHbl B
Taba. 10.23. OcHoBHbie napamerpni Typ60OYypOB-OTKJIOHMTeNEH npo-
H3BojicTBa KYHIypckoro MaulMHOCTPOMTEILHOTO 3aBO/la NpHBefleHbl B
Taba. 10.24.

HInundenv-omxaonumens HI01-195 (puc. 10.31) npenHazHayeH
Ans GypeHWs MHTEPBaJOB M3MeHeHWsl HampaBJieHHWs CKBaXWH MO 3e-
HUTHOMY YIJy WM a3UMYTY, a Takxke AN 3a0ypHBaHHs HOBBIX CTBOJIOB
CKBaXHH B aBapMiHbIX CHTYaLMAX MM MO TexHoJoruyeckum tpebo-
BaHHAM CTPOMTENbCTBA CkBaxkMH. OH BBIMYCKaeTcss € HapyXHbIM
AvamerpoM 195 MM M npuMeHsieTCs B COYeTaHMW C AByMS HJIH C
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Tabanua 1023

Texuuyeckne xapakTepucTHKM Typ6o6ypos-otknouurenett Tvma TO2 KOHCTPYKuMM

OAO HIIO «BbypoBas TexHHKa»

INoxasarens TO2-172 TO2-195 TO2-240 |
[uaMetp kopnyca, MM 172 195 240
Jnuna B cBope, MM 9712 10 110 10 170
Macca, kr 1363 1774 2507
PaccTosinye OT IIOCKOCTH MCKPHUBJIEHUS 2200 2200 2600
710 MECTa NPHCOEAMHEHNS 0NOTA, MM
Pacxon paboueit xuakoct, n/c 28 30 45
Yacrora Bpamelmﬂ Bana Typ6oBypa, 705 520 420
0b/MuH
[lepenan pasienns, MIla 3,9 3,6 3,0
MoMeHT cunbl Ha Baty, H M 785 870 1370
JuaMeTp peKoMeHAYEMbIX 00T, MM 190,5 2159-244,5 | 269,9-2953
[pucoeauuTenbHas pe3sda
K 6ypunbHuM Tpybam 3-147 3-147 3-171
K J07OTY 3-117 3-117 3-152
Tpems TYpOMHHBIMM  cekuuamd Typbobypa 3TCII1-195 wunu

3TCLI1-195TJ1.

lInuugens-orknounrtear HIO1-195 BbinoaHeH B BUAE CaMOCTOS-

TEeAbHO! CEeKUMM, SBJSIOLIENCA oCeBOM omopoit Typ6obypa, 3ameHa
KOTOpOii, Kak M 0OblyHOro wnuHaeasA Typbobypa, MOXKeT MPOBOAWTD-
Csl HeTloCpeJICTBEHHO Ha CTposieiicst ckBaxrHe. OH COCTOMT U3 ABYX
y3J10B, KOPIYChl KOTOPbIX COEAMHEHbI MeXAY COOOH C IOMOUIbIO MC-
KPHBJIEHHOrO MepeBOAHUKA C yrJioM Mckpusienus 1,25° (mo sakasy
norpeduTeNeR WWNUHAETb-OTKIOHUTENMb MOXET MOCTaBAATLCA C HC-
KPUBJIEHHBIM MEPEBOAHUKOM, HMEIOUIMM Yrol MWCKpuBJAeHus 1 U

Tabnuua 1024
Texnuueckue xapaxTepucTHkn TYpGobypos-oTiiaonuTenedi Tuna TO2 pns 6ypenns

HAaKJOHHO HAlNpaBIE€HHbLIX CKBAaXXHH M 3ap€3KH BTODLIX CTBO/IOB

H3 asapuﬁ}mx CKBaXHH

[loka3zatens TO2-172 TO2-195 TO2-240

JlmameTp Koprnyca, MM 172 195 240
[nnna B cHbope, MM 9715 10 110 10 170
Macca, kr 1363 1774 2506
Yucno cryneneii B Typbobype 106 105 93
Pacxon paboueil >XMAKOCTH, 1/C 25-28 30 45
YacToTa BpaiueHust pana Typbobypa, ¢ ' | 10,4-11,7 8,7 7,0
[epenan nasaenns, MIla 29-39 35 29
MoMeHT ciibt Ha Bany, HM 637-785 853 1343
JlMaMeTp pexoMeHIyeMbIX JOJOT, MM 190,5 2159-244,5 | 269,9-295,3
TpucoennHuTensHas peanba

K OypMIbHBIM TPYGaM 3-147 3-147 3-171

K 70J10Ty 3-117 3-117 3-152
IpucoeaHuTe1bHBIN pa3Mep K LUMTMH- 320+2 31042 285+2
AeJlI0, MM
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Puc. 10.31. Cxema wminaens-otkionrutens 1101-195:

1 — mepeBoAHUK HIDKHell cexkuunt, 2 — noayMmydTa Bana umuHtens, 3, 10 — kopnycH,
4 — ynopuo-paaMabHbIl MHOTODAAHBI WAPMKONOALIMIHMK, ) — HWKHAS onopa, 6,
11 - Bannbl, 7 — NepeBOAHHK, 8 — wapHHp ABOIHOM, 9 — nepeBOAHHK MCKPHB.IEHHDI,
12 - raitxa nunnenbHas, 13 - nepeBOJHUK Baia

’

1,5°), a Banbl — ¢ NOMOLIbIO IBOHHOrO 1WIAPHWpa, B KayeCTBe KOTOPO-
ro HMCMO/Nb30BaHbl TNLEBble MydTbl, paboTalouite M0 MPUHLUKMY
KpecTOBBIX MydT

HlapuvpHas MydTa (EBOiHONH UIAPHHMP) UINMMHAENA-OTKIOHHUTENS
pasrpy»eHa OT OCEBBIX YCHJM Onarofiapst ycTaHOBKe B BepXHei ero
YacTH MHOTOPAAHOrO YMOPHO-PaAMANLHOIO HIAPUKOMOJUIMIHUKA ce-
pur 128721 ¢ oaHOI paaMaZibHON OMOPHI, PaCMOJIOKEHHOH Had HUM,
a B HIXHell YaCcTM — MHOTOpSAHOrO YMOPHO-pafHa/JbHOrO lIapHKo-
noamiMnHukKa cepuum 128721 u aByX paguajbHbBIX OMOpP, CMOHTHMPO-
BaHHbIX MO 0Oe CTOPOHBI OT MOCJIEIHErO

WcnonbzoBative 1BOWHOrO LIapHMpa CHMXKaeT TPeGOBaHUA K TOY-
HOCTHM peryaupoBkd u cbopku mnuupensi-otknaouutens 1110O1-195 s
PEMOHTHOM 1leXe, TaK KakK JBOHHOH wIApPHUP MO3BOJSET HCKIIOUYWTH
BIIMSIHME €r0 PaCMoIOKeHUS OTHOCUTENBbHO MJIOCKOCTH MCKDHBJEHHS
KOpIyca Ha A0JITOBeYHOCTb LIaPHUPa W YCI0BHsA 3anycka Typ6obypa.

Kopnycel mnuHaens-oTkaoHUTe IS U TYpOUHHOK cekuuM coeju-
HSIOTCS C MOMOLUIbI0 KOHMYECKOro pe3bbOBOro coefuHeHus, a UX Ba-
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JIbl — C MOMOUIbI0 KOHYCHO-LIMLIEBOM moaymydTbl, MMelolIei oTBep-
cTHs 15 oTBola GypoBOro pacTBOpa M3 MPOTOYHOM 4YaCTHU TYpPOMHBI
Typbobypa B nosble Basibl LIMUHAENS-OTKIOHUTENSA

Bnaromaps onucaHHONW KOHCTPYKUMHM IINMHHAENSA-OTKJIOHHUTE s
JNOCTHraloTCs BhiCOKas HapaboTka Ha oTka3 — B 4—5 pa3 no cpas-
HEeHWI0 C CcepuiHBIMH TypOHMHHbIMM oTkjoHHTeaaMH TO-195 u
T0O2-195, noBbilleHHadA HAAEXHOCTb PabOTHI M 3aNMycka OTKJIOHSIO-
e KOMITOHOBKH.

Texnnueckan xapakrepucTika ummsaens-oTknonnrens 11101-195 Ilasaosckoro
MAIIHHOCTPOHTEIbHOTO 32BOJA
t

HapyxHbiit anamerp kopnyca, MM 195
Jnuna, MM 4600
Macca, kr, ne 6onee 875
JIIMHa OT MAOCKOCTH HCKPHBIEHMA O MECTA MPHCOEAMHEHMS
J0M0Ta, MM 2485
TMpucoeauuntenbhas peavba
K TypOMHHON cekunu 3-171
K 1070Ty 3-117
JlonycTitMas yacToTa BPAlleHNs BHIXOAHOTO Bana Typ6obypa Ha
R'a{xéoqem pexume, 0b/Mun 500
aKCUMAJIbHEI MOMEHT CHMJbl, KI' M 7000

10.4. BUHTOBBIE 3ABOUHBIE IBUTATEJH

Buurtosbie 3aboiiHbie Asuratean (B3/1) oTHOCAT k 06beMHBIM pO-
TOPHbIM THAPABJIMYECKUM MallHaM

CorniacHo obureil TeOpHHM BHMHTOBBIX POTOPHBIX TMAPaBJIMYECKHX
MalMH 3neMeHTamu paboumnx opraHos (PO) sBasioTcs

CTaTOp ABWraTessl C MOJOCTAMM, NMPUMBIKAIOUIMMH MO KOHI@AM K
KaMepaM BbICOKOTO M HM3KOTO [aBJIeHUH,

pPOTOp-BMHT, HOCALIMI Ha3BaHHWe BefylUIero, yepe3 KOTOPBIH Kpy-
TAUIMI MOMEHT Nepe/jaeTcss UCIIONHUTENbHOMY MEXaHU3MY,

3aMblKaTeJM-BHHTRI, HOCALIME Ha3BaHWe BellOMblX, Ha3HaueHHE
KOTOPbIX YIUIOTHATH [BWraTesdb, Te TMpPeNnATCTBOBATH IepeTeKaHUIo
XHMIKOCTH M3 Kamepbl BBHICOKOIO JaBJieHNsl B KaMepy HMU3KOro JaBJje-
HUSA

Ob6beMHble ABMraTesid XapaKTePH3yIOTCS TpeMs OCHOBHBIMH MpH-
3HaKaMH

Hainuyve paboyuX Kamep, KOTOpbie MepHO/IMYECKH COOBUIAIOTCH CO
BXOJOM HJIM BbIXOZIOM MAIUMHBI, [IPH 3TOM KHAKOCTb HaMoJHSET Ka-
XIYI0 KaMePy MM BbITAJIKHMBAETCA U3 Hee,

M3MeHeHMe faBjieHuss B paboyeil kamepe OT HayaJbHOro 10 KO-
HeYHOro — INOCTENeHHO BCJIE/ICTBHME M3MeHeHMs obbeMa KaMephl WM
CKa4ykoo6pa3HO BCJeJCTBHe COOOLIEHUS KaMepPbl C BHIXOAOM,

HeCylleCTBeHHAsl 3aBUCHMOCTb YCHJIMH Ha pabO4yMX OpraHax ABH-
raTefisl OT CKOPOCTH [ABMXKEHHS XMIKOCTH B KaMepax.
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B 0AHOBUHTOBBIX MApPOMALIMHAX MCMOJb3YIOT MeXaHHM3Mbl, B KO-
TOpbIX 3aMbiKaTeJb 00pa3yeTcsl JHIIbL ABYMS feTajsiMM, HaXOASUIM-
MHCS B TIOCTOSIHHOM B3aMMO/IEHCTBHH — CTaTOPOM M POTOPOM

Ynpoutennas cxema Asurarens rnokasana Ha puc 10 32

Ilpn uMpkyasuMH kKMAKOCTH yepe3 PO B pesynnTare AeHCTBHSA
nepenaja AaBjeHMH Ha POTOpe ABHMraTesisi BbipabaThiBaeTcs KpyTs-
UIMH MOMEHT, MpHYeM BHHTOBRie NoBepxHocT PO, B3aMMHO 3aMbl-
Kafich, pa3obualoT 06JacTb BbICOKOrO JaBjieHMS M 06JIacTb HHM3KOro
nasieHns CrenosaTesbHO, M0 NPUHUMIY AefiCTBHMS BHMHTOBBlE [BH-
raTeJlM aHaJOrHYHbl MOPUIHEBBIM, Y KOTOPbIX KMMeeTcs BMHTOOOPas-
Hblif MOpIleHb, HEMpepPbIBHO lepeMelalouIMics B IMAMHAPE BROJb
OCH ABUraTess

Ina cosnanusa B PO (puc 10 33) nBurarens nmoJjocteil, TeopeTH-
yeckH pa30bUIeHHBbIX C 006JacTAMM BbICOKOTO M HU3KOrO AaBJIeHHIA
(u1M1030B), HEOHXOAMMO W /IOCTATOYHO BbITIOJIHEHUE 4YeThIpeX YCJIo-
BUH

1 Yucno 3ybbes 2, Hapy>HOro ajeMeHTa (craTopa) A0JKHO GBITH
Ha elMHMly OGoJblie yucia 3yObeB 2z BHYTpeHHero 3sjnemeHTa (po-
TOpa)

2=z + 1 ) (10 21)

2 OTHouleHWe LIArOB BUHTOBLIX TMOBEPXHOCTEN Hapy»XHOTO 3je-
MeHTa (ctatopa) T M BHyTpeHHero sjaeMeHTa (poTopa) t AOJXKHO
OBITh NMPOMOPLUMOHAIBHO OTHOLIEHHIO YHCIa 3Y6heB

T/t = 2,/2 (10 22)

3 dnunna L PO poskHa 6bITh He MeHee Liuara BUHTOBOM NOBEpX-
HOCTH HapY>XHOro 3/1€MeHTa’

Pl

L>T (10.23)

4 Tpoduan 3ybneB HApYKHOTO Y BHYTPEHHETO 3JIEMEHTOB JIOJIXK-
Hbl 6bIThb B3auMoorvnbaemMbl M HaXOAMTHCS B HeNpepbiBHOM KOHTaKTe
Mexay coboit B moboit daze 3auenneHuns

OTAMYNTeIbHBIM TapaMeTpPoM BHHTOBON ruapomauinunl (BITM),
BO MHOTOM ONpEAeNAIOUIMM ee BbIXOAHbIE XapaKTePUCTHKH, SIBNSETCH
4ncao 3ybbeB PO, HasbiBaeMoe KHHEMATH4eCKMM OTHOLIeHHEM

[=2/2 , (10 24)

KpaTHocTbh JeiicTBUA, 3aBUcAlas OT KMHEMaTHYeCKOro OTHoLle-
Hug PO, paBHa uyMciy 3aX0/10B 2; BHYTPEHHeEro sjieMeHTa W omnpele-
nset pabouuit ob6rem BI'M

V=28T, (10 25)
rae S — naouanbs «xusoro» cedeHus PO
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Puc. 10.32. YnpomeHuan cxeMa ABHTaTens:
1 ~ kopnyc; 2 - potop; 3 — Bax; 4 ~ OCEBHIE MOAUIH(I-
HUKH, 5 — paMAIbHBI NOAWMIHKK, 6 — 2070TO

v
AN B/
/ 12
’ / :
% %
: /
4 /
/ /
s 9
/ /
%
4 ﬂ
/IR 111
/i

T
w

SOUNOSNSEN
(%3

o
\

Puc. 10.33. PaGounit opran BuHTOBON MADOMaNTHHBL:
a — NpoJoJIbHBIN paspe3; 6 ~ noNepeyHblit pa3pes




n M
08} M 8
0,6 . 46
04} 44
02} n 42

10.34. 3aaucumocts Momenta M u vactoThl BpanieHHs n B3/l oT xHHemaTHYeCKOrO
oTHolueHus i pabouux anementoa (D = const, Q = const, p = const)

KparHocts aeiictBus sisnserca ocHoBHBIM napameTrpoM B3], uto
WILTIIOCTPHPYETCS TeOpeTHYecKMMH KpuBbIMH (puc. 10.34).

Heuzamenu ynusepcanvrozo npumenenua 0XBaTbIBAIOT AMAIIA30H
HapyXHbIX AuaMmerpoB oT 127 mo 240 MM KM rpenaHasHadeHbl Aust
npuBoa fojor AvaMerpoM 139,7-295,3 MM (taba. 10.25).

JlBuratens /13-172 (puc. 10.35) cocroMT M3 ABYX CEKUMil: cuio-
BOW M IUNMHAENbHOMK. KOHYCHbIE JeTaln CEeKUHH COeIMHSIOTCA Mex-
Ay coboii 3aMKOBbIMH pe3bbaMH, a Balbl — € IOMOLIbI0 KOHYCHBIX,

Tabauna 1025
Bunroante 3abofiume gauraremn pas Gypenms CKBaXKHH H KAIMTANBHOIO PEMOHTa

Pac- ITepe-
lar | Ync- '
Hua- | Jdau- Xxox Yacrora ( max
Jllsura- Mo cra- | 7o Kpytsumit ¢

TP, | Ha, Kua- Bpaille nas-
TEMD M am | TOPR, | wa- | o | Mowmenr, H»u wns, ¢! | nenns,
MM} OB a/c MIla
J1-54 54 1890 | 222 2 11,0-25 70-110 3,0-7,5 [4,5-5,5
J11-88 88 32251 390 2 |45-70 800-950 27-50 |58-7,0
A1-127 127 | 5800 | 650 2 | 15-20| 2200-3000 33-4,3 5,585
N3-172 172 | 6880 | 850 2 |25-35| 3100-3700 1,3-1,8 139-49
J12-195 195 | 6550 [ 850 2 | 25-35| 3100-3700 13-1,8 13,9-49
11-240 240 | 7570 | 880 3 |30-50 )10 00014 000 1,2-2,2 (6,0-8,0
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KOHYCHO-ILITHUEBBIX MM Pe3bboBbIX coeauHenuit. TpeTuit y3en asu-
rate/ls — MepeJIMBHOM KJamaH, Kak NpaBWJIO, pa3MellaeTcs B aBTO-
HOMHOM [lePeBOHHKe HENOCPeACTBEHHO Hal JBHIaTeNleM WIH MeXIy
Tpy6aMu 6YpHITBHOM KOJIOHHBL.

CunoBas CeKlHs BKJIIoYaeT cTaTtop 2, poTop 3, coeqMHeHHe POTO-
pa M BbIXOAHOTO Bajsa 7, KOpIyCHble NEPEeBOAHUKH 4, 5.

HInuupenbHas ceklUMss COCTOMT M3 Kopnyca 6, Bafia 9 ¢ OCEeBBIMH
& ¥ paaManbHBIMK 7 OrMOpaMH, HATOJIOTHOTO MepeBogHKuka 70.

Jleuzamenu OnA naxnoMHO HANPABNIEHHO20 U 20PU30HMATILHOZ0
6ypenus npeacTaBieHbl IBUraTesIMH C HapyXHbIM 1uMaMeTpoM ot 60
10 172 MM ¥ npeaHasHaveHsl AJsi GypeHUs HAKJIOHHO HampaBJIeHHBIX
(¢ 60abLIOH MHTEHCUBHOCTBIO MCKPHMBJIEHWS) W TOPU3OHTAJIbHBIX
CKBAXHH.

O6nagas psaaoM KOHCTPYKTHBHBIX OCOGEHHOCTeH W pallMOHAb-
HbIM KpHTepHeM 3(Q(heKTUBHOCTH, 3TH ABMIATeNH, B OTJHYHE OT TYyp-
606ypoB, 3¢ }EeKTHBHO HCMOJB3YIOTCA B Pa3JMYHBIX TEXHOJIOTHSIX
HaKJIOHHO HAanpaBJIeHHOTO M FOPH3OHTANbHOTO OypeHHs, B TOM UKCIe
NpH 3ape3ke W OypeHMM BTOPbIX (AONOJHHTENIBHBIX) CTBOJIOB 4epes
OKHO B 3KCIUlyaTauHoHHOMN KosoHHe (Tabn. 10.26).

Ilpu ucnosnb3osanuu B3/l B ropusoHTaNbHOM OypeHHWHM peanusy-
I0TCS1 MX NMpPeUMYLIeCTBa Mo CpaBHeHHI0 ¢ TypboOypaMH, B 4aCTHOCTH
MeHblIas 3aBUCHMOCTb OT JMaMeTpa, a TaKXKe NOBBILIEHHBIX yleNlb-
HBIi MOMEHT [BHMratens. JTO NO3BOJISET CKOHCTPYMPOBATb CHJIOBYIO

Tabnauua 1026

Buutosnle 3a6oitHble ABHratem AMA 6ypeHHs TOPH3OHTAILHBIX CKBaXKHH,
AOMOMHMTEIbHLIX CTBOJOB H KalHTaJILHOTO PpeMoHTa

Navna, MM | 111ar Pac- Ilepe-
Jlua- x| cTar q;:)c' Xon uﬁpf:(;_ Yactota| man
Apuratens |Metp,| e | oo |oPa, | o Kul- Bpame- | AaBie-
KOC- MEHT, A
MM | | e | MM | rop ™ Hn Hus, C ll\l'iul"ll;\
4a ]]/c
J-48 48 (1850 -~ 200 3 10,5-1,5| 60-80 4,1-6,7 | 4,0-5,0
ATr-60 60 (2550 1350 | 225 3 -2 70-100 | 3,0-6,0 | 4,5-5,5
A-95 95 |2855) - 630 2 6-10 | 600-900 | 2,0-3,3 | 4,5-6,0
J2-95 95 |3580 - 630 3 6-10 |800-1200] 2,0-3,3 | 6,0-9,0
J5-95 95 (3580 - 945 2 6-10 [900-1400] 1,3-2,2 | 4,5-6,0
AT-95 95 |[2680{ 530 | 630 2 6-10 { 600-900 | 2,0-3,3 {4,5-6,0
H-108 108 |2930| - 640 2 6-12 |800-1300( 1,3-2,5 | 3,5-5,5
HA2-108 108 [3690( - 640 2 6-12 [1200-1800[ 1,3-2,5 | 5,0-7.5
A5-108 108 13690 - 880 2 6-12 |1300-1900| 0,8-1,6 | 3,5-5,5
ﬁl{(—lOB 108 |2600| 620 | 640 2 6-12 (800-1300( 1,3-2,5 | 3,5-5,5
-108:

I 108 | 5000 - 975 | 1,5 3-6 [2000-2700(0,3-0,65| 5,5-7,5

I 108 |3000| - 640 2 6-12 |800-1300] 1,3-2,5 | 3,5-5,5
I 108 [3000| - 625 2 6-12 | 500-800 | 1,9-3,8 | 3,0-5,0
Ar-155 155 |4330] 1600 | 680 3 |24-30(3500-4000| 2,2-2,7 | 6,5-7,5

&



CeKLMI0 AMMHOH 1-2 M ¢ HapyXHBIM [JUaMeTPOM, CYLIECTBEHHO
MEHBLINM, YeM Yy TYp6obypa /s aHANOrHYHbIX Leseil.

OcHoBHble ocobeHHocTH asurateneit Tuna [T

yMeHbllleHHasi AJMHa, JOCTHraeMas COKpallieHHeM KaK CHJIOBOH,
TaK ¥ LWIMAHAEIbHOH CeKUMH, NPU 3TOM CHJIOBasi CEKIMs, KaK INpaBu-
7o, BbINOJNHSETCS ABYXiarosoif, uto obecneynBaer HeoOXoAMMYIo
MouHoCcTs M pecypc PO,

yMeHbllIeHHbI HapyxkHbi auamerp (108 mporuB 120 mm; 155
npotuB 172 MM), 4TO NpH COXpaHEHUH ONTHMAJIbHBIX XapaKTePUCTHK
B3/l obecneuyrBaeT HageXHyi0 TNPOXOAMMOCTb ABMIaTesl ¢ OMOPHoO-
LEHTPUPYIOLMM ' DIEMEHTaMH B CTBOJIE CKBAXHMHbl M yJy4lIEHHYIO
CMAPOAHHAMHYECKYIO CHTYAlHiO B 3aTPYOHOM MPOCTPaHCTBE;

MHoroobpaiie MexXaHM3MOB HCKPUBJEHMS Kopnyca (XKeCTKMH Hc-
KPHBJIEHHBIH NEepeBOJHUK, peryJHMpyeMbld TepeBOJHHK, KOPMyCHble
IIAPHUPBI C OZHONH MW ABYMs CTeneHAMH CBOGOAbI), YTO NO3BoJIsET
MCII0JIb30BaTh Pa3/IM4yHbIe TEXHOJIOTHH NPOBOAKH CKBAXKHH;

BO3MOXHOCTb  PasMelleHMs Ha KOpIyce [BUraTesis OIODHO-
LeHTPHUPYIOLIHX 3JIEMEHTOB;

yCOBepIUEHCTBOBAHHOE COoeAMHeHHe poTopa M Baja UINMHAENs, ra-
paHTHpylollee HalexxHYio pabory ¢ OOJNbUIMM YriaaMu MepeKoca.

Pa3nnyaloT cTaTHueckve W JUHaMH4YeckHe xapaxkTepucTtuku B3/L

CraTHyeckHe XapaKTEPMCTHKH OTPaXKaioT 3aBMCHMOCTH MEXKAY
nepeMeHHbIMH THAPOABHIaTessl B YCTAaHOBMBLIMXCS pPeXHMax. IJTH
XapaKTePHCTHKH MOXKHO YCJOBHO KJAacCHGbUUHPOBATh KaK CTEHAOBbIE
M Harpy3ouyHble. CTeH{0Bble XapaKTePHCTHKH (KaK (GYHKIUMH OT Kpy-
TALET0 MOMEHTA) onpedensioT B Jaboparopuu (puc. 10.36).

’

n, mun-! n, %
200 100
150 75
N, kBT
10 100 50
Sr 50 25
0 L
0 1 2 3 4 5 6 M,xHm

Puc. 10.36. Turmunan cTengoBan xapakxtepucmika B3/ (ATI-155)
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Puc. 10.37. Cxema BuHTOBOro 3aboitHoro apurarens thna JI:
1, 6 - NePEBOMHNK COEMMHHTEIBHBIN; 2 — cTaTop; 3 — poTop; 4 — TOpPCHOH; 5 — WINHUH-
nenb

JuvHaMr4ecKHe XapakTepHCTUKH ONpeleiioT COOTBETCTBYION[He
3aBUCMMOCTH B HEYCTaHOBMBLUMXCA pPeXHMax W 00yca0BIMBAOTCH
WUHEPIIMOHHOCTBIO TNPOMCXOAALMX npoueccoB. K auHaMuueckuM or-
HOCAT M MYCKOBbi€ XapaKTepUCTHKH MMAPOABUTaTENS.

Jeuzamenu o6uezo naznanenun 11st OypeHus BbINYCKAIOTCH TH-
nos J1, A0, 11, 12, 13, 14 u J15.

OpHocexunonnsie B3J] tuna [l (puc. 10.37) sxmoyalor ABura-
TeJIbHYI0 M LUMTHHAEJbHYI0 CEKUMH W TNepeJIMBHOM KJIallaH, KOPNYChl
KOTOPbIX COEIUHSAIOTCA MexAy CoOO0H ¢ NMOMOUIBI0O KOHMYECKOH pe3b-
6bl. PabouyMMy opraHaMu aBHMraTeJibHOH CEKLIMH SBJSIOTCS MHOro3a-
XOHblE BUHTOBbIE POTOD M CTaTOP.

Cexyuonnsie suHmogvie 3abounsie :udpasaudecKue deuzamenu
npeaHasHaueHbl s Oypenns sepruxaibHbiX ([IC) M HAaKJIOHHO Ha-
npaeiedHbix (/II') ckBakMH pa3nMyHOro Ha3HaueHHs C HCTIObh30BaHH-
eM GypoBbix pacTBOpoB Npu Temneparype He Bbiwe 100 °C (puc. 10.38).

1 2 3 4

’.ll/,//////////I/);;;'—'-:“’“t It
I R llll/f,mm\.\ig

[

:IIIIIIIIIIIIIII‘m T

5 6 7 8

5 6 9 10 11

Puc. 10.38. Cxema apurateanMolt ceKuMM AByXcexkuHouHoro asuratens J{1-195 c
CoeauHeHHEM POTOPOB MPH NMOMONIH HIApHHPA:
~ Kr1amaH; 2 — TePeBOAHMK COEAMHMTENbHBIN; 3 — BTyJAKa pacmopHas; 4 — cTaTop;
~ potop, 6 - MydTa; 7, 9, 10 — nepesoanuky; 8 - wapnup; 17 - Ban
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Puc. 10.41. Cxema pasHratenn mis ot6opa kepHa KoucT-
pykuwiu 6. BHUMBT

Hseuzamenu ¢ nonvem pomopom. BuHToBbIE
3a0oiiHble ABMTaTeNM C pasfieieHHbIM TOTOKOM
(puc. 10.39) npenHasHayeHbl AN OypeHUs Bep-
THKATbHBIX, HAaKJIOHHO HanpaBJieHHbIX M TOPH-
30HTaJIbHBIX CKBaXKMH Pa3JHMYHOIO Ha3HayeHHs C
MPOMbIBKOIM OypoBbIM pacTBOpOM Ha BOAZHOH oC-
HoBe MAOTHocTbI0 A0 1300 xr/m® B ycnosusx
temnepatypsl o 100 °C. OtnuuutenbHoH oco-
6eHHOCTbIO 3THX ABHraTesiell ABASAETCSA TO, YTO B
HMX CoeJHHEHHe TOJIOr0 POTOpPa C BAJOM LINMH-
QeSS OCyUIeCTBIAETCS Yepe3 TOPCHOH, pa3Me-
I(eHHBbI1 BHYTpH poropa. Potop wu3rorosisiercs
u3 TpyOHOH 3aroToBKH MeToaoM (pe3epoBaHus
WK ele Holiee nepcneKTHBHBIM METOAOM HITaM-
MOBKHY U3 TOHKOCTEHHOI TpyObi.

Heuzamenu 0na Haxnounozo u 20pu3om-
manvnozo Gypenusn. Buurosble 3aboiiHble aBH-
ratesd tama I (puc. 10.40) npejgHasHayeHbl
A OypeHUs TOPU3OHTAIbHBIX CKBaXXMH, B TOM
4HCcae ¢ MajbiM pagMycoM HckpusieHMs. B or-
auuue ot apyrux B3/l aBurarenp umeer yxopo-
YeHHbII IINWHAENb, OCHalleH ONOpHO-LEeHTPH-
PYIOUIMMH 3JIEMEHTaMH M KOPITYCHBIMM LIapHH-
pamu, obecneuuBaolMM 3ddekTHBHYIO Tnpo-
BOAKY TOPM3OHTAIbHBIX CKBRXHMH MO 3alaHHOM
TPaeKTOPUH.

Heuzamenu ona omGopa xepua: ruapabiu-
yecKuil 3aboiiHbiit Asuratesab tvna [JIK koHcT-
pykuru 6. BHUMUBT (puc. 10.41) npeaHa3HaueH
Ans orbopa kepHa B rny6okux HedTAHBIX U ra-
30BbIX CKB2)XMHaxX pa3/MyHOro HasHa4yeHHs.
PaGoune opraHel aBuraTens COCTOAT M3 ABYX
CeKUMi1 C Ppa3HbIMM HanpaBlieHUSIMH Hape3oK.
HapyxHuniit anement 6 pabouero opraHa, cosep-
WAMIMKA TJIaHeTapHOe ABH)KEHUE, MOCPEACTBOM
rudxkux Tpyd 4 u 9 coeanHseTcs: COOTBETCTBEHHO
C HapyXHbIM LeHTpaTopoM 72 u OypuabHoi
rosoekoit 13, Bpauaercss B MOAIIMIHHKAX 2 M
11. BHyYTpeHHHIi oAbl 371eMeHT 7 HeNoABHXKeH
M CoeaMHeH C KoJoHHOM Tpy6 7. BHyTpb mosoro
aNeMeHTa CNyCKaeTcsl KepHooTOopHas Tpyba 3.
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Puc. 10.42, Cxema MHOromarosoro MoaysbHoro asurarens JAMM-172 xoHcTpykumu
6. BHUHUBT:

1 - nepeBOAHHK BepxHHii, 2 — Kognyc, 2 - Bam 4 — MOAYyJIh CTATOpa; 5 — MOAYIb

poTopa, 6, 7 — WIMOHKH, 8 — Bal M

\

—_t— +— HH
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kull, 9 — nepeBoaHHk HiKHHIL, 70 — BTyAKa Bata

Jlns npoxoxaeHHsl NMOTOKa NMPOMBIBOYHOM XHAKO-
CTH BbITNIOJHeHH KaHaiabl 3, 8 u 10.

Mnozomodynvrvie odsuzamenu muna MM
(puc. 10.42) paspabotanst 6. BHUUBT, ux pabo-
YHe OPraHbl NPeACTaBASAIOT OO0/ arpernpoBaHHbIe
B KOpPIIyCE 3JIeMeHTbl CTaTopa, 2 Ha Bajly — 3Je-
MeHTbl poTopa. CXeMbl MOAYJILHOIO CEKLHOHHPO-
BaHUS NPEINOIaraloT NpUMeHeHHe OTAENbHBIX MO-
Ayne# CTaTOpa MpH MOHOJHUTHOM POTOpE; OTAeJb-
HbIX MOZyJeii pOTOpa NMpH MOHOJMUTHOM CTaTope,
arperMpoBaHie MolyJsieil poTopa U CTaTopa.

TexHuueckue xapaxtepuctuku B3]/ npusene-
Hb! B Tabn. 10.27 u 10.28.

10.5. OTKJIOHAIOIUHE YCTPOHCTBA
U KJIATIAHBI

Omxaonumens ¢ naxaaoxou (puc. 10.43)
npeacTaBisieT coboit coyeTaHHe KPUBOTO MepeBOL-
HHKa M 3aboiHoro asuraTesnsi ¢ Haknaakod. Ero

Puc. 10.43. Otkaonsiomee ycrpofictso ¢ Haknagxoii:
1 - Oypuabueie Tpybn, 2 — kpuBoit nepeBoanuk; 3 — Typbo-
6yp; 4 — Haknaaka; 5 ~ A0AOTO



MPUMEHSIOT IJISi JOCTMXKEHMS 3HAUMTENbHBIX 3€HMTHBIX YTJIOB INPH
[IOMOLIY OJHOCEKLIHOHHBIX TypHobypoB.

10.6. TYPBHHHBIE OTKJIOHHUTEJIHN

Typbunnvie omxnonumenu munos TO u HIO (puc. 10.44, 10.45)
KOHCTPYKTHBHO BGIMOJTHSIOTCS MOCPEACTBOM COEAMHEHHUS HMXKHEro
yana Typ6obypa ¢ BEepXHMM Y3JIOM uepe3 KPUBOM MEPEeBOIHHK, a Ba-
JIOB — 4epe3 creldaJbHbIM WapHUp. B Hacrosiiee BpeMsi oCBOeHO
NpOU3BOACTBO TypOuHHbIX oTkiaoHMTened TO-172, TO2-195, TO2-
240 (tab6a. 10.29) u wnuxpeneii-orkonuteneit 1101-195.

Idns 6ypeHUs] TOPU3OHTATIBHBIX CKBAXHH CO CPEAHUM pATUYCOM
kpuBu3Hbl B npefenax oT 30 no 80 M B OAO HIIO «Bbyposas Tex-
HMKAa» DPa3paboTaH psA THIIOPA3MEPOB OTKJIOHHUTENEH, TeXHHYeCKHe
XapaKTEPUCTUKH KOTOPbIX MpuBeaeHb! B Tabn. 10.30.

Ixcuyenmpuunsiii nunneno (puc. 10.46) npeactasnser coboit Me-
TA/LTTUYECKYIO OMOpY, NPUKPEIIEHHYIO K HUNmenw 3aboiHOro ABUra-
Teas. MeTaannueckas onopa MoxeT ObiTb 067MULOBaHA PE3UHOBbIM
nuctoM. [lns obecnieyeHus Jydinei MpoxoauMocTH 3ab60iHOr0 ABUra-
Tesst ¢ 3KCUEHTPUYHOH HaKJAJKOH Ha HUMMeJe YU J0JOTOM Mo CTBOJIY
CKB2)XUHbI HHXXHHUU U BEPXHHUH TOPULI OTIOPbI BLINOJHEHBI ¢ KOHYyC-
HOH ¢ackoit.

TonuMHa HaknMaAKM Ha HUIINeNe MOXET MpeBbIiaTh Ha 15 MM
PasHOCTb pagMycoB A0J0Ta U 3a00MHOr0 ABUraTeNs, HO HOJIKHA ObITH
MeHblle paJdaibHOro 3a3opa. HopMmanbHas cocTaBasiiouias Beca
BepxHeil yacTu Typ6obypa co3faeT MOMEHT, Moa AeHCTBUEM KOTOPOrO
J0JIOTO TIPMXXKMMaeTcst K BepxHeil CTeHKe CTBONa U (ppesepyeT ero.

A “\““““3?\*‘;‘\6"‘\:;;/‘1;/‘/ //////
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Puc. 10.44. Cxema Typ6ummoro orknonuteas Tuna TO2:
7 - TypbunHas ceKuHA, 2 — IAPHHPHOC COeQMHEHMC BAla, 3 ~ CeKuMs ITMHAETbHAS
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Puc. 10.45. Cxema mmungens-orknomureas I0-195:
1 ~ nepeBORHHK NPHCOEIMHHTENRNHMI;, 2 — KOpNYC; 3 — onopa ocesas; 4 — Baa

Bcaeacrere aToro ¢ poctoM 3eHuTHOro yria 3¢ ¢eKTHBHOCTb PaboThl
HUIMMeNs ¢ 3KCLUeHTPUYHON HaKJIaAKOU Mo UCKPUBJIEHUIO CTBOJIA BO3-
pacraer.

Tabauua 1029
TexHuueckue XapaKTePHCTHKH TYpOHHHBIX oTKioHHTenelt Tuna TO

MMoka3aTteas TO-172 TO2-195 TO2-240

Hapyxupiif 1HaMeTp, MM 172 195 240
Jnuna, MM 10 745 10 110 10 170
Macca pacueTnas, xr 1500 1848 2593
Yucao cTynedeit TypOuHb 109 95 106
JlIMHa HH)KHETO MJIeYya OTKJIOHHTE IS, MM 2000 2020 2350
TIpucoennHMTe LKA 3aMKoBas pe3bba:

K noxoty (Mydra) 3-117 3-117 3-152

K 6ypuabHnM TpyGam (MydTa) 3-147 3-147 3-171
Pacxon xuakoctu (Boxa), a/c 25 30 50
YacToTa Bpamennsi TypOHHDBI, MHH ' 670 660 660
KpyTamuif MOMEHT NpPH MaKCHMAIbLHOK 650 810 2040
mougHoctH, H-M
MaxkcuManbHasi MOUM{HOCTh TYpOHHB, KBT 45,6 559 1391
[Tepenax naBjneHMst mpH MaKCHMaabHOMK 38 33 41
MouHocTH, MIia
KN typbuust, % 50,7 53,0 69,0
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Tabamua 1030

TexHHYeCKHe XapaKTepHCTHKH oTkIoHuTenel ™Mra AT kouctpykumn
OAO HIIO «Byposas Texunkas 115 6ypenss roOpU3OHTAIBHBIX CKBAXKHH

Ari-

ar2-

IMToka3zatens Ar-95 | Ar-108 106 106 Ar-1551 Ar-172
HapyXHbIi1 1HaMeTp, MM 95 108 106 106 155 172
JIAMHa ceXuHH, MM: '

HIMHHAE. TbHOI 530 650 660 1420 1600 1390
ZIBHraTetbHOI 2110 2580 790 1500 2700 1555
MakciMaibhbiit yroa u3-| 4,0 35 35 3 3 3,5
ruba HCKPHBIEHHOTO me-
peBO/IHHKA, [PALYC
Paauyc kpusM3Hb cksa | 30 50 | 50-80 | 20-30 | 20-40 [ 50-80 | 50-80
KHHDI, M
JiuaMeTp 10710Ta, MM 120,6- | 120,6—- | 120,6~ | 1206~ | 190,5- | 2159
139,7 | 151,0 151,0 1510 2159
Pacxoxn npomeiBoynoi | 6-10 | 6-12 6-12 6-14 | 24-30 | 25-35
JKHAKOCTH, 11/C
YactoTta Bpamesns, muu ' |120-200| 80-160 | 80-160 | 80-160 |130-160] 80-110
Bpawaooumit MoMeHT, |600-900( 800- |[500-550{ 1000- | 3500- [ 1500-
HwM 1300 1200 4000 3000
llepenaa nasnenus, MIMa | 4,5-6,0 | 3,5-5,5| 3,0-55 | 6,5-7,5 | 6,5-7,5| 3,5-4,5

Typ6obyp ¢ 3KCUEHTPUUYHBIM HUTINENeM pPEeKOMeHAyeTcs MpUMe-
HATH /IS HAbopa 3eHUTHOrO yrjia B YyCTOMYMBBLIX MOPOAAX, B KOTOPbIX
OTCYTCTBYeT OMAcCHOCTb 3aKJMHMBAaHUS MJM TPUXBaTa OypUIbHOH

KOJIOHHBI.

Puc. 10.46. Hunmens 3a6ofiHoro AsMraTens ¢ Hakiaj-

Kolf:

1 - 1ypbobyp; 2 ~ Haknaaka, 3 — 10J0TO

%
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10.7. OTKJIOHHUTEJ/IN

Ynpyeuit omxnonumens (puc. 10 47) npeacrapnsier cobGoit cre-
UMaJIbHYIO € PE3UHOBOH peccopoit HakJIaAKy, ABASIOUIYIOCA CMEHHOM
JeTajblo, Jlerko 3aMeHsieMOH npu M3Hoce. Metainnyeckyio HakNaaKy
NPUBAPUBAIOT K HUNMNeENO Typbobypa. MameHss TONLIMHY PE3UHOBOMH
Peccopsl, peryAUpYIOT HHTEHCUBHOCTh UCKPUBJIEHUS CTBOJA CKBaXu-
HBI. YTIpYrUi OTKJIOHMTeJb MOXHO NPHUMEHSTh BO BCeX caydasix Oy-
PEHUsl HAKJIOHHO HaNpaBJIEHHbIX CKBaXXMH, B TOM YMUCJe B MOpOAax,
re BO3MOXHbBI JaKJMHMBAaHUe M NpUXBAT OypUIBHOIO MHCTPYMEHTa
M HUMNIeJb ¢ HAKJIAAKOH He MOXeT ObITh MCII0/Ib30BAH.

Omxaonumens-cmabunuzamop npencTaBisieT cOGOM ympasiase-
MBIl MeXaHM3M C ONOPOH-LEeHTPaToOpoM, MpefHa3HAYEHHbI ANA U3-
MEHeHUs! HarpaBjeHUsi OYpeHUs: ckBaXHH moboro npoguns, Habopa
yriia HaKJIOHA HalpaBJeHHOH CKBaXMHbI M ero cTabMJIM3auuM B Mpo-
ecce npoxoaku. Cxema OTKJIOHUTESA-CTabuIM3aTOpa U3obpaxieHa Ha

By

—

Puc. 10.47. CxeMa OTKIOHMTENA YNPYTOro:
1 — 3ab0HHBI ABMraTeab, 2 — OTKJOHHTENb,
3 - peccopa peanHosas; 4 — NOJOTO
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Tabnuna 1031

TeXHHYECKHe XapaKTepHCTHKH OTKIOHHTenel-cTtabwm3saTopos Tvna OTY
xoucrpyxunn OAO HIIO «BypoBas rexmmkas

lokazarens OTY125 OTY195
JlnamMeTp Kopmyca, MM 125 195
Jauna, MM 1140 2320
JHaMeTp CKBRKHMHE!, MM 139,7-165,1 2159-244,5
OTk10HAIONEE YCHANE Ha onope, kH 10-30 50-250
Macca, kr 95 260

puc 10.48. Cxemsl kOMNOHOBOK OYpHUILHONH KOJOHHBI C HCIIO/b30Ba-
HHEM OTKJIOHHTeNsd-cTabunusatopa nokasaHsl Ha puc. 10.49.

TeXHUUYECKHE  XapaKTEPUCTHKM  OTKJIOHUTeneiH-cTabMIn3aTopoB
tina OTY npuBenens: B Tabn 10.31.

Omxonumens Muo20n03UUUOHNHGIN Ynpasasemwii muna OMY
npejHa3HayeH IJIS UCKPUBJIEHUS CTBOJA CKBaXKMHBI B npoiecce 6y-
peHus To koMmaHje cBepxy. [losBosisleT OCYILECTBAATH KOPPEKTHUPOB-
KY TPaeKTOpHHM HAKJIOHHO HAMpaBJEeHHOH CKBaXcUHbI Oe3 H3BJieyeHUs

v

18
17

16

P2 TRNT2
AP MDA MOV AV I AT A" A

15

KL

14

NN

Puc. 10.48. CxeMa OTKIOHMTeNS-CTabiLTH3aTOpA:

1 — noaAnpyxuHeHHHIiT nopiuieRb, 2 — cofo, 3 - kopnyc, 4 — dukcaTop, 5 — ympas-
AsioutHit ysen (kopnyc), 6 -~ BHIKa, 7 — KynHca, 8 — waTyn, 9 — mtok, 10 — peccopa;
11 - oTkmousowmi yaen (xopnyc), 72 — nonnpyXHHEHHbH KiamaH, 13 — pasgenn-
Teak cpen, 74 — onopa-ueHTpaTop, 75 — momnepevHwlil nopuweks, 76 — mpyxuHa, 77 —
nepexoyaromuil ysen, 718 — orBepcTie
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Puc. 10.49. CxeMa ycTaHOBKM
OTKJIOHHMTEIA-cTabWIH3aTOopa
B KHBK:

a -~ Hal KOPOTKHM JBHraTeleM
6e3 nentpatopa, 6 — Haa Typ-
606ypoM c 1LEHTpaTopoM Haj
nosotoM, I, II ~ HanpaBaeHue
COOTBETCTBEHHO OTKJIOHHMTENs
H onopsl ueHTpatopa, 1 -
OTK’IOHHTEAb, 2 — YKOpOUYeH-
HBli 3a60MiHbIit ABHTaTEdh, 3 —
aojoto, 4 - Typbobyp, 5 -
LEeHTPaTop

Puc. 10.50. Cxema OTKJIOHHTENS
THna OMY:

1, 8 — nepesoanuk, 2 — KoJbleE-
BOH MopiueHs, 3 — npyXuHa, 4 ~
Mo 1wl Ba1, 5 — kopmyc, 6 — moa-
NpyXKHHeHHblil maten, 7 - mopul-
HEBOe KO.1b1O, 9 — HIDKHMII mepe-
BOAHMK, 70 — waper, 17 — ko1bUO,
12 — uLIMNeBHle masw, 73 — 3ur-
3aroofpa3Has KaHaBKa
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Puc. 10.51. Cxema ycTranoBky oTioHuTens thna OMY 8 KHBK:

a — c TypbobypoM, 0 — ¢ KOPOTKHM ABHraTesneMm, 8 — pabodee M0JI0KEHHE OTKIOHMTE-
as 8 KHBK, 7 - YBT, 2 - 1yp6o6yp, 3 ~ TopcHoHHHI BaT, 4 — OTKNOHHTENL, 5 —
WNHHe bHAas ceKuls Typ6oSypa, 6 — 101010, / ~ ABHraTeah

ycTpoiicTBa Ha TNMOBEPXHOCTb. YCTPOWCTBO MMEET HECKOJbKO (UKCH-
POBaHHbLIX YIJ0B MCKpHUBIeHHs (Hanpumep o = 0; 1,5; 3,0°), kaxio-
MY M3 KOTOPBIX COOTBETCTBYET CBOSI KOMaHa

Cxema otknouuTens tuna OMY wusobpaxkena nHa puc. 10.50, a
CXeMbl €ro YCTAHOBKH M pafoyero MOJOXEHUSA TMOKa3aHbl Ha pPHC.
10.51 B 3aBMCMMOCTH OT THNa NPUBOJHOTO MOAYJS KOMaHJa 3aJaeT-
€S UMNYJILCOM JaBA€HUA MM cOpachblBaHHMEM Iapa BHYTPb KOJIOHHbI
Tpy6

TexHuyeckHe XapakTEPUCTUKM OTKJOHUTene aguamerpom 172,
195 1 240 MM npuBeseHs! B Taba. 10.32.

Ta6nauua 1032

Texuuueckue XapaKTepHCTHKH OTKJIOHHTENeH-cTa6lmaaTopos THia OMY
koncrpyskunn OAQ HIIO «Byposas Teximkas

Ilokxasatens OMVY172 OMY195 OMY240
Anamerp xopryca, MM
HapyXHbIN 172 195 240
BHYTPEHHHI 50-60 60 70
Anuna, MM 2150 2220 2380
AnaMerp wapa, MM 36-48 47,6 50,8
lpucoennunTenpnan peanba 3-121 3-147 3-171
Macca, kr 150 290 460
—
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Manozabapumnotii omxnonumens muna MO npenHasHayeH Ans
BKJIIOYEHMSI B COCTaB ManorabapuTHbIX KOMMOHOBOK HU3a C UCIOJb-
30BaHHeM BUHTOBOro 3aboiiHoro aBuratesnss npu OypeHUM TOPH3OH-
TalbHbIX Y4YacTkoB AuaMeTpoM 10 140 mm u3 6GesgeitcTBylomIMX
CKBaXMH ¢ HebonblwuM paamycom uckpusienus (10-15 m). Otkno-
HHUTENb B 3aBUCMMOCTH OT DeryJUpOBaHHMS obecreyuBaeT UCKPHBIie-
HHMe B HIMPOKOM [JHana3oHe paauyca UCKPHUBJIEHHUS — OT Majoro 1o
Gonbutoro. OTKJIOHUTENb € HapyxHbiM avameTpoM 125 u 105 mm
uMeeT aauHy 1250 MM, YnpaBnenue OTKIOHHTENEM OCYUIECTBJISETCS
NyTeM TJIAaBHOTO M3MeHeHWs Tepenala aasneHus. CooTBETCTBEHHO
U3MeHsIeTCS yroJl HCKPUBJIEHUS! B OTKJIOHUTEJIE,

KomiloHoBKa HH3a BkJO4aeT B cebsi yKOpOYEHHBIH BUHTOBOW 3a-
Gofilblit aBrratens nuaMetpom 125 uan 105 mm ¥ ruGkue coeaunu-
Te/bHble 3BeHbs, Nepenalouide pabounit KpyTALUA MOMEHT U OCeByIO
Harpysky. CxeMa pacroJIoXeHusi OTKJIOHUTeJIs B CKBakMHe M3o6pa-
xkeHa Ha puc. 10.52.

Hcxpusnennoviti nepesodnux tpeactasisier coboil KophycHbiit
MEePEBOJHHUK C HUMMENbHbIMM pe3bbaMM MO KOHLAM, OCH KOTOPbIX
cMellleHbl Ha onpeaesieHHbIH yroa ot 1 go 6°.

JBUrareny OCHalAOTCH KOMIUIEKTOM TaKHUX MEePEeBOAHUKOB C
Pa3NMMYHBIMU YIrJaamMy Hepekoca. B 3TOM HMcnonHeHUM IepeBOAHUKM
NPUMEHSIOTCS 1IPYU Habope KPUBU3HBI 110 OOMBUIOMY U CpeJHEMY pa-
auycam,

Z181 2,
|
2
|
\345
2
L P ap— 7
Z

Puc. 10.52. CxeMa pacnonoxeHHsi B KOMIOHOBKe HH3a MaJIOTaGapuTHOIO OTKNOHM-
teas koucrpykuni OAO HIIO «BypoBas TexHukas:

1 - xo.aouHa Bypriabubix Tpy6; 2 — rH6KMe COEAMHMTEABHBIE 3BeHbs, 3 — Masoraba-
PHTHBLT YHPABISEMbIA OTKJIOHHTENb, 4 ~ ABUraTeab 3aGOHHBIN yKOpOYCHHBIH, 5 ~
N0J0TO
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Tabauna 1033

TeXHHUeCKHe XapaKTePHCTHKH KopnycHbix mapHupos B3I tuma 1T,
paspabotanHux OAQ HIIO «BypoBas TexHHkas

[Mokazarenb 1 AT-95 l AT-108 I Ar-155
Bepxmue waprupo
Ilnvna, MM 500 550 800
JluaMeTp, MM 100 112 172
Macca, xr 25 32 80
MakcHmanbHast Harpyska Ha 100 250 400
pacrsxetue, KH
[pHcoeauHuTeNbHAA pe3bba 3-76 3-88 3-133
' Kopnycnvie waprupol

JlnuHa, MM 300 330 400
JlnameTp, MM 100 112 172
Macca, xr 10 12 40
MakcuHmaibHaA Harpyska Ha 80 200 300
pacTsixenue, kH
[pucoeanHuTebHas pe3nba MKB4x4x1 16 | MK97,5x4x1 16 | MK140x6x1 16

PerynupyeMble Ha [10BEPXHOCTM HWCKPHBJEHHBIE I€DEBOJHHKH
(ITIUP) (puc. 10.53), neiicTByIOWMe MO MPUHUMIY IOBOpOTa JABYX
conpskeHHbIx ocel, pazpaboransl OAO HIIO «byposast TexHHKa» u
MCTONIB3YIOTCS B KOHCTPYKIIMAX coBpeMeHHbix B3/I.

Kopnycnovte waprupe: vcnoab3yioTcss B koMmnoHoskax B3/l, kak
NpaBuao, NP OypeHHH TOPU3OHTAIBHBIX CKBaXHMH IO MaJloMy H
cpeHeMy paauycam Uckpusaenus (puc 10.54).

Pa3paboTaHbl IWAPHUPbI C AByMsl M O/IHOM cTereHbio CBOOO/BI.

OcHoOBHblEe TeXHHYECKHe XapaKTepUCTHKM BePXHHUX (C ABYMS CTe-
NeHsiMM cBOBO/BI) M HMXHUX (C OJHOM CTeneHblo cBOGOABI) KOpmyc-
HBIX IWAPHUPOB NpHuBeaeHb B Tabn. 10.33.

10.8. TYPBMHHO-BHHTOBDLIE JIBUTATEJIN

TypbUHHO-BHHTOBbIE ABMraTeNM OPraHUYHO COYETAIOT BBICOKYIO
CTOMKOCTb, CBOHCTBEHHYI0 TYP60oOypaM, ¥ ONTUMAJIbHYIO 3HepreTUye-
CKYI0 XapaKTepMCTHKY (BBICOKMH ypoBeHb OTHolleHMs M/n rpu He-
3HAYMTENRHOM TafleHHM YacCTOTh! BpallleHWsl TIPM Harpy3ke jBHraTe-
Jis), XapakTepHyto ans B3/]

Madynvrvie mypbunno-eunmoevie déuzameau muna TB/] npen-
Ha3HayeHnl A8 OypeHusi raybOKHX BEPTHKANIbHBIX M HAKJIOHHO Ha-
TpaBleHHBIX CKBAXXMH Pa3NMyHOro HasHayeHus, OHHM MOIYT BhINOJ-
HATh Taxxke GYHKUMM 3a00HOTO NpUBOAa KEPHOOTOOPHBIX YCT-
poiictB npu OypeHHM ¢ oTOOPOM KepHa M JBHUraTessi-OTKJIOHUTENS
(npy 3aMeHe 06bIYHOrO LIMMH/ENS HA WUMHH/ENb-OTKIOHHNTED).

302



//V

Puc. 10.55. Cxema Typ6unno-punroBoro apuratens Tuna TBJ{



%:OINNQ .DQN—N ogoLHud g Adocec %:OIAE.N:&.NQ .FO_FAEU._.ON._.OOU mdiawedeu JmHHoragHd SN/ IN HLIONYIDK 9LIOHLOL
I T .
OHHI410L94.1000 ‘HHIINID Q—A:::@S 28 H AHIO XHIMOIBhOILNE .—MUQ@FE:

4V KUV MHIUaHdIl BO0BW H BHHLYY |,

KW G'0-€0

0L2-02T
081051 IL1-€ 0£09 8'02
g1-7'9 000 01-0009 0Z1-08 oy-o0¢ iC1-€ 9'v2L€-6'697 ol6e S'er ove
0L2-0C¢
081-0S1 L1-€ 086¢€ 807
¢'8-6'9 0055-000€ 021-08 82-0C LII-€ S'v¥z-6'C1C 086¢ S'er S61
0L2-02C
081-0G1 LV1-€ 001€ 802
1'6-69 009%¥-002¢ 021-08 yi-81 L€ 6G1Z-5061 0102 G'er [4A
wegAdL
eI Wy HUKW/QO y EZ_MMS_&@ W WHW
. . A ‘erred WO/ THLd0A H ALoroY ‘eloror diaw . ‘BLraleIdgY
wﬁ__wﬁmu ..A.Ma M:MN%E ¥uHomedd | -IMK XOXOeJ 1 egaead -eHr yawaky | T BN K ey drowenr
I ) W BLOLJE], BEHALILHH -HIWOMaJ urxAdey
-Hraooud(

sexiHYaL kegodAg» OIIH OVO HHIDAdIoHON G| BUML JoUaLeIHEl XNEOLHHE-oHHHOAAL Mdiaweden sHNOIRHHXA],
yEor ennrge]

304



ITU BUraTeNu BHINYCKAIOTCA ¢ HapyXHbiM avametpoM 195 n
240 MM ¥ TpUMeHsIOTCS TIpH OypeHMM CKBaXKMH B COYETAHMM C ILa-
pOLUEYHBIMH (BCeX THIIOB M CepHii), JOMACTHBIMM M a7Ma3HbIMU, B
TOM YHCJIe apMUPOBAHHBIMU A/IMa3HO-TBEP/IOCILTaBHBIMH MJIaCTUHAMMU
tuna ATII, nosotammu M 6ypHIBHBIMH TOJOBKaMH COOTBETCTBYIOLUMX
AMaMeTpoB, obecrieynBaOLIMX MHHMMAJbHBIA TEXHOJIOTHYeCKH oboc-
HOBAaHHbI1 3a30p MeX/y KOPHNYCOM /IBUraTeNsl WM CTeHKAMM CKBa-
JKHHBL.

TypbuHHo-BuHTOBOM aBuratenb tina TBJl (puc. 10.55) npen-
cTaBasieT coboil yHMBepcaibHblA 3ab60MHBIA ABUraTe b, COAEPKAIIMIA
TPHM OCHOBHBIX y3Jia: OIHY, /IB€ WM TPU TYPOMHHBIX CEKUMH 2, OAMH
BMHTOBOM Moaynb 3 M wnuHAens 7 ¢ oceBoil omopoit (npu Heobxo-
JAMMOCTH — WHTMH/E]b-0TKJIOHHTENb).

Yuuduuuposannste modyavusvie mypbunno-eunmossie 06uza-
menu 2TY240K/[ c ynyylieHHBIMM 3HEPreTUYECKUMHM XapaKTePUCTH-
KaMH, yBeaudeHHod B 1,5 pa3a HapabGoTKOH Ha OTKas M yMeHbLIEH-
HOM yJesibHOM MeTaNoeMKOCThio KOHCTPYKUMM KyHrypckoro Mamu-
HOCTPOMTENBHOrO 3aBO/ia TNpefHa3HavyeHbl AAsl OypeHusl BepTHKaNb-
HBIX M HAKJOHHO HallpaBleHHBIX CKBaXMH PasIvyHOrO Ha3HAYEHMA C
MCIIO/Ib30BAHHEM (APOUIEYHBIX M OE30MOPHBIX JIOJNIOT Pa3IMYHBIX
TUIOB W cepuit Anametpamu ot 269,9 no 393,7 MM, obecnieunsaroiimx
TeXHOJIOrHYeCKM HeoOXOAMMBII 3a30p MeX1y KOpNyCOM aBHMraTeisl M
CTEHKAaMM CKBaXXMH B KOHKDETHBIX TOPHO-T€OJIOrMYECKMX YCJIOBHMAX
Pa3pe3oB MeCTOpPOXAEHHH.

Hanbonee BocTpeboBaHHBIM y moTpebuTeNell OKa3zanach KOHCT-
PYKUMA TypOMHHO-BUHTOBOIO /IBUraTeIs, BbIOJHEHHOTO IIyTeM arpe-
rMpOBaHMsl TYPOMHHBIX M CePOTOPHHIX (BMHTOBBIX) pabOYMX OpraHos,
tina THB (Typ6o6yp HH3KOOGOPOTHBIA € BHHTOBBIM MOyJieM)
(tabn. 10.34).



NMPOMbIBKA CKBAXWH
N BYPOBbIE PACTBOPbDI

[Tpn GypeHum ckBakMH BaxHeiillee 3HaueHHe UMeEIOT OypoBble

NPOMBIBOYHbIE PAaCTBODBI.

Or ux CHOC06HOCTH BBI[IOJIHATD CBOH

GyHKUMHM B Pa3NMYHBIX [E0JI0rO-TEXHUYECKUX YCAOBHMAX 3aBMCHMT
adexkTHBHOCTH OypoBbIX pabor.

Tepmuiibl, xapakTepu3syiouMe cBOMCTBa pacTBOPOB, M MX OIpejie-
Neuus npuseieHsl B 1aba. 11.1 u puc. 11.1.

Tabanua 111

TepMuHBI 1 ONpeJeneHHs OCHOBHBIX MOKazaTehel 6ypoBoro pacTBopa

Exnrnua
Tepmun duanyeckoit Onpeaeaenne
BeTHYHHEDE
[T1oTHOCTH Kr/m’ Macca eaunuus o6beMa 6ypoBoro pacTeopa
(r/cm’)
Ycnoenas Ba3- c Benunna, KoCBeHHO XapaKTepH3ylollas TMApaB/IH-
KOCTb 4YecKoe COMPOTUBJIEHHE TeYeHHIO, oNnpejenseMast
BpEMeHEM HCTeYeHHs 3ajaHHoro obbema 6Gyposoro
pacTBOpa 4Yepe3 BEPTHKAIbHYIO TPYOKy
KacareabHoe [Ta Beawuuna, xapakTepusyiomas conpotusienHe Oy-
HanpsxkeHue poBoro pactBopa CABHry, ofpelejseMas CWIOH,
clBMTa BBI3BIBAIOLLEI ITOT CABHI H MPHJIOKEHHONW K elM-
HULE MOBEPXHOCTH CABHICA
[M1acTuyeckasn [Ma-c Benwyuna, xapakTepHaylollas TeMII PoCTa Kaca-
BA3KOCTD TebHBIX HaNPSKEHWH cABUTa MpH  yBENHYEHHH
CKODOCTH CABHTa B Cay4ae, KOTJa 3aBHCHMOCTDL Ka-
CaTeNbHOrO HAMPSKEHUS CABHIA OT rpajieHTa (KO-
POCTH cIBWIa NpeACTaBjleHa B Bule Npamoii (He
npoxoasulel 4Yepe3 HayaJo KOOPAMHAT), oOfpele-
JseMas yriioM HakJIoHa 2TOH MpAMoi
Junamuyeckoe Ia BenwynHa, KOCBEHHO XapakTepH3aylow@ast MPOYHOCT-
HanpsxeHue HOE CONPOTHBIEHHe OypoBOro pacTBopa TeHeHHMIO,
cIBHra ofpefesiseMast OTPE3KOM Ha OCH KacaTe/JIbHOTO Ha-
MpSKEHHs CABMIA, OTCEKaeMbIM MpsMol, oTobpa-
Xaollell 3aBHCHMOCTb KacaTe1bHON HAMpsKeHUS
CABUIA OT rPaMEHTa CKOPOCTH CABHMIra MpH TeYeHHH
6yposore pacTBopa
ObdexTBHAR Mac Benwyuna, kocBeHHO XapakTepH3yoinast BS3KOCTb
BA3KOCTH OypoBoro pacTBopa, onpeaenseMast OTHoLIEHHEM

KacaTejlbHOro HallpsKEHHA CABMIA K COOTBETCT-
BYIOILEMY IPAZMEHTY CKODOCTH C/ABHIa
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Nponoaxenue taba 11.1

- Enunnua
Tepmun dusmyeckoi Onpenenenne
BeJMIHHBI
CraTtnyeckoe Ia BenwunHa, xapakrepuayoowast MPOYHOCTHOE CONpPO-
HanpsHxeHne THBJeHHe OYpOBOTo pacTBOpa, HaXoASWETocH B MO-
CABHra Koe 3aJlaHHOe BpeMsl, onpeje/fieMas KacaTelbHHIM
Hanps>KeHHWeM CABHIa, COOTBETCTBYIOUIMM Havyajly
pa3pylIeHHS ero CTPYKTYpH
IMokazarens cM® BenwynHa, KOCBEHHO XapaKTEpH3ylOWas CHnocob-
$wabTpauuK HOCTb 6YPOBOro pacTBopa OTGHILTPOBLIBATLCS Yepea
CTEHKH CTBOJIa CKBRXHHMI, ONpeleaseMast KOJU4eCT-
BOM JYCNEPCHOHHOM cpeabl, OTGUIBTPOBAHHOIN de-
pe3 MpOHHUAEMYIl0 MNePeropoAKy OrpaHH4eHHOH
IWIowaan moj AelicTBMeM onpefeleHHoro Mepenaaa
J2BJEHHSA 32 ONpefeeHHOE BpeMs
Tonuua MM Beamura, KOCBeHHO XapakTepH3ylomas clocob-
¢unbTpanmon- HocTh BypoBoro pacrBopa k oOpasoBaHHIO BpeMeH-
HOM KOPKH HOM KpenmM Ha CTeHKaX CKBLKMHBI, onpelenseMast
TONAWMHON CNOA AucTepcHoil (a3bl, OTAOXUBWECS
Ha orpaHHYeHHO! MOBePXHOCTH TPOHMLAEMOMN Mepe-
TOpoAKH noa aelicTBHeM omNpeleseHHOro Nepenaia
IaBJeHHA 32 oNpefeleHHoe BpeMs
[MokasaTens - Bemunna, xocBeHHO xapakTepHsyiomas hu3HKO-XH-
KOJIOMaJIBHO- MHMYecKYI0O aKTHBHOCTb AucrnepcHoit ¢an 6ypoBoro
CTH pacTsopa, onpefenseMasi KOMHYeCTBOM BelIECTBa, aj-
COpOMpOBaHHOTO eAMHMIeR MacCh AMCnepcHON dasnt
Koadpduuuenr - Benwdnna, papHas OTHOWEHHIO MTOKa3aTeNs KOJJIOM-
KO//IOHa/1BHO- AATbHOCTH RUCTEpCHOl (asnt GypoBoro pacrteopa K
CTH MoKa3aTeNi0 KOJIOMAANBHOCTH 3TATOHHONW AUcnepc-
Hoil ¢hasbl 6ypoBoro pacTsopa
Iokasaren - Benmduna, KOCBEHHO XapakTepH3YIOLIast COAepXKaHue
MHHepaaH3aAUuH BOXOPaCTBOPHMBIX COJlel B OYpOBOI pacTBOpE, yc-
JIOBHO OTIpefe/ifeMast 3KBHBAJIEHTHBIM COJepiKaHHeM
coJeff XJIODHCTOTO HaTpus
Bozropoaustit - Bennuuna, xapakTepuayiomas aKTHBHOCTb MM KOH-
noka3artenb EHTPALMIO HMOHOB BoXopofa B GypoBOM pacTBope,
paBHast OTpHLaTeNbHOMY AeCATHMHOMY JorapHbMy
aKTHBHOCTH I KOHUEHTpausH HOHOB BOAOPOAA
Hanpsakenue B Benmuuma, KOCBEHHO XapaKTepH3aywwmas CTabunb-
anexTponpobos HocTh GYpOBBIX PaCTBOPOB Ha YTI€BOAOPOAHOH OCHO-
Be, olpedesisieMass Pa3HOCTBIO MOTEHUHANOB B MOMEHT
pa3ps/ia ToKa MedJly Paclio/lokKeHHbIMH Ha OlpeJe-
JIeHHOM PACCTOSIHUH 3/MeKTPORAMH, MOrPYKEHHBIMH B
6yponoii pacTBop
DNeKTpHYecKoe Om ConpoTHBeHdHe OypoBoro pacTBOpa MPOXOASLIEMY
COMPOTHB.IEHHE Yepe3 HETD 3NEKTPUYECKOMY TOKY
Tokasaren [la KoaddHumeHT crefleHHolt $hyHKUMH, oTo6paxatoweii
KOHCHCTEHIIMH 3aBUCHMOCTDb KaCaTeJbHOIO HAaNpsKeHMA CABHIA OT
6yposoro  pac- rpaJMeHTa CKOPOCTH CABMra B BhIOpaHHOM MHTepBa-
TBOpa Jie cKopocTeii MpH TedeHWH BypoBoOro pacTsopa
[Toxaszatens ne- - IMokazatens crenedu yHkUMH, oTobpaxawooweii 3a-
HBIOTOHOBCKOTO BHCHMOCTb KacaTeIbHOrG HalPAXeHWS CIBHIa OT
noBedeHust Oy- rpajiMeHTa CKOPOCTH C/BMIa Ips TeueHHH 6ypoBoro
F{oaoro pacTBopa pacTBopa
OKa3aTenb - BemyHHa, KOCBEHHO XapakTepH3ylowas CTabub-
CeAMMEHTALHH HocTb 6ypoBOro pacrsopa W ompeleaseMast Koadde-
6yposoro  pac- cTBOM AucliepcHOl ¢a3bl, oTAeNUBLIEHCA OT oNpele-
TBOpa NlenHoro _obbeMa 6ypoBore pacTBopa B pe3y/bTaTte
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Iponoaxenue taba 111

Eaunnua
Tepmun ¢uanyeckoit Onpeaenenue
BEJTHYMHBL
TPaBUTAUMONHOrO Pa3Ae;ieHHsA KOMIMOHEHTOB 3a ofl-
efleleHHOe BpeMst
YaenvHas Tten-| Hx/(xr-°C) OHYECTBO TelUIOTH, Heobxoaumoill M Harpepa-
JoeMkocTs  6y- HUS eAHHMUB Maccl OypoBOro pacTBopa Ha OaMH
POBOIO pacTBO- rpanyc
a
pKombdmuueHT B1/(M°C) [ Beauuuna, xapakrepusymouas cnocobHocTb 6ypono-
TEMJIONPOBOA- ro pacTBopa NPOBOAHTL TeIUIOTY, Ompele/sieMast
HocTH 6ypoBo- | ¢ KOJMYECTBOM TEILIOTHL, [NpoXoAfAued B eIMHMLY
ro pacTBopa BpEMeHN Yepe3 elHHHUIy H30TEPMHYECKOH TOBepX-
HOCTH TIPH TeMIepaTYPHOM TPaJMEeHTe, DaBHOM
emMHULE
Tepmuyeckuit - BeauuuHa, xapakrtepH3yiowass HaMmeHeHHe ofbema
k03bdUUMeHT 6ypoBoro pacTBopa C M3MeHeHHeM TeMIlepaTyphl
obbemHoro MPH MOCTOAHHOM BHEUIHEM JaBJEHHH H ollpefe.ise-
paculipeHys Masi OTHOCHTENBHBHIM M3MEHEHHEM oO0beMa Npu Ha-
rpeBann Ha 1 K, oTHeceHHoro k o6bvemy 6yposoro
PACTBOpA MPH JaHHOH TeMmmeparype

TepMuHBI W olpellefleHNs, OTpaxaloOUIME OCHOBHBIE OMNepaluH
TEXHOJIOrMYECKOr0 TMPollecca MPOMbIBKH CKBaXKUH, NMPUBe/IEHBI B TabJL.
11.2 vt na puc. 11 2.

|

ChnoficTaa Gyposoro pactsopa I

Tepmoannamnueckue] | K Ouanr 2
W TenIo@IHRECKHe O/LTOHIIHO- PEONOTH ECK HE HABT PALHOHH b IEKTpUYECKHe
'-l InorHocTe | 4chosunn BWIKOCTR ] Moxazateas Yaemnoe
GrnTpanun INEKTPHUECKOE
Yaennnan H Iracriaeckan smkocrs | conpoTMRIeHne
TEIIOEMKOCTD T 2 T pa-
1 A wecKoe P LUHOHHOHA KOpKH Hanpaxetnne
Korgpnument casHra nexT ponpobos
| renaonposaanocTn
-{ IddexTHBHAA BAIKOCTL l
TepMusecxuii
ko $pdnunerr Crarnuecxoe Hanpuxente
ofnemuoro B caBura
PACLIHpEMNH
|| Koypdpnusent xannomnane-
HOCTH TBEPAGH PaIn
Tokaiare/ s KOUIOHNANE-
HOCTH TBEPAOH Pain
-{ Tloxararens xoucucremmﬂ
TokslaTens HeHbOTONOB-
CKOID NOBLACHHS
Kacarenehoe yanpaxenne
H s P Puc. 11.1. Kraccuduxauus
OCHOBHLIX CBoOlCTB ypogoro
-[ﬂonnnm. CEAHMEHTALMN ] pacTsopa
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Tabnauua 112

OcHoBHbIe TePMHHBI U ONpeAeeHHA 1A TeXHONOTHYeCcKoro npounecca

NMPOMBIBKH CKBaXXHHDI

Tepmuu

Onpenenenne

npOMblBKa CTBOJ1a CKBAaXXHHbBI

[Mpurotosnenue Gyposoro pac-
TBOpA

CMmemuBanue KOMIOHENTOB
6yposoro pactsopa

Jlucnepriuposaue  KOMIOHEH-
ToB HypoBoro pactaopa

[lepemeumiBanue Hyposoro pac-
TBOpA

JosupoBanHast MNomaya Kommo-
HeHTOB HYpOROTO pacTsopa

Ot6pa6otka Hyposoro pactsopa

Aapauns 6yposoro pactsopa

Xumuyeckas obpabotka 6ypo-
BOFO pacTeOpa

Y1sxenenue 6ypoBoro pactBo-
pa

[pokaunsanue GypoBoro pac-
TBOpPA MO CTBONY CKBAXKHHBI

Moanop 6yposoro pactsopa

3akauusanue Byposoro pacteo-
pa

Oumncrka 6yposoro pactsopa

Ouucrxa Gyposoro pactsopa ot
I1aMa

Ouucrka byposoro pacrsopa ot
WAamMa cETKaMK

Ouncria Hyposoro pactsopa or
WIaMa B OTCTOMHMKAX

L

TexHoorMyeckuit npouecc mpu CTPOMTENBCTEE
CKBKMHBI ¢ MCTOIBIOBaHHeM BypoBoro pactaopa
KoMnjiekc TeXHONOTHYECKHX onepalHil no colpa-
nuio OypoBOro pacTBopa ONpeleNeHHOro THMa M3
HCXOQHBIX KOMIIOHEHTOB

Texnoaoryyeckas onepauus NOPUTrOTORIeHHA 6y-
POBOFO PacTBOPA, 3aK/OYAIOIIASCA B COEAHHEHHH
€ro HCXOAMBIX KOMIIOHEHTOR

TexHoMOrHYeckasa onepauys MNPHroTosreHus Oy-
POBOCO PACTBOPA, 3aK/IOYAIOIAACH B H3Me TbYEHHH
€r0 KOMIOHEHTOR

TexHoOrHYECKas ONEpaLHs NPULOTOBJIEHHA M
06paboTKH, 3aKAIOYAIOWAACK B PABHOMEPHOM pac-
1npeneicHHM KOMIOHEHTOB B JaHHOM obbeme Oy-
POBOrO pacTrOpa M BoBleyeHHHM obbeMa Hyposoro
pacTBOp2 B ABHKEHHE

TexHoJoru4eckas onepaiidsi HPHroToBJAEHHS, 0b-
paboTkH, yTsxeleHus HypoBOro pacTsopa, 3aKTio-
YaOWAACA B [loade KOMIIOHEHTOB B 30HY CMEUIH-
BAHHSA B ONpEJe/EHHOM KOTHYECTRE BO BPEMEHH
KoMniekec TexHOMOrHYyeckux onepanuil NpoMbIBKH
CTBOJA CKBa)KMHbl, JAKJIIQYAIOIMACA B PeryjHpo-
BAHMM CBOWCTB GypOBOro PacTBOpa XHMHYECKHMH
1K (PHIHKO-MEXAHUYECKHMH METOJaMH
TexHonornyeckan onepauns obpabotkn Hyposoro
PacTBOPA, 3aK/AIOYAIOLIASACA BO BBEAEHHH B Hero
razoo0pasHbIX areHTOB AAS NOHMXKEHUs MJIOTHOC tH
Komnaekc texHonoruyeckux onepaunit obpaborku
6ypoBoro pacTaopa XHMHYECKHMMH DeareHTaM
TexHoaornyeckas ouepauus obpaborku Hyposoro
pacTBOpa, 3AKJIOMAIOUMIASCA BO BBEAEHUM B HErO
YTSOKEINTENs 118 NOBBILIEHHS MIOTHOCTH
KoMnjekc TeXHOJIOTHYECKHX ONlepalHil MPOMBIBKH
CTBOJA CKBROXHHBI, JAKJIIOMAICIIHKIICA B POKaYUBa-
uuu GypoBoro pacTeopa mo cxeMme OypoBoiil Ha-
coc — CTBOM CKBaXHHBI — OYpoBoil HacoC
Texnosornyeckas onepauus npokayusaHua Oypo-
BOTO PacTBOPa NO CTBO1Y CKBKHHBI, 3aKJAIQYAIO-
waAcA B NPHHYAUTENbHOW moflage OypoBoro pac-
TBopa B [IpHEMHYI0 NHHHIO BYpoBOro Hacoca
TexHonornueckas onepauus npokawusaHus Gypo-
BOTO PACTBOpPa IO CTBOJNY CKBDKHMHBI, 3aKJ1104ai0-
WanAcs B NPHEMKe M HarHeTaHUH OypoBoro pac-
TBOpa B CKBRXKHHY

KoMOneKT TeXHONOrHMYeCKMX olepalMii, 3aK.1io-
yalouMiACs B ydaneHHH npuMecedt M3 Oyposoro
pacTBopa

KoMnieke TexHonoruyeckux onepausi, 3akawoyalo-
wuica B yiateHu waaMa us HypoBoro pacteopa
TexHonoruyeckas onepauus O4YHMCTKM OypoBoro
PacTHOP2 OT ULTAMA NyTeM NPONYCKaHHS ero 4epes
BHODHPYIOMYIO CETKY

Texnonoruyeckas onepauuss OYHCTKH Hyposoro
pacTBOpa OT uMMaMa NIyTEM OCaXAEHMH ero B OT-
CToMHHKax
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Npononxenune tabn. 112

—_—
Tepmun Onpenenenne

Ounctka 6yposoro pactsopa ot | Texnonoruueckas onepauMs o4ucTkH Gyposoro

111aMa B THAPOLUMK.TOHAX pacTBopa OT mLIaMa NYTEM OTAENeHMA €ro nog

neiiCTRHEM MHEeDLMOMMBIX CHJI B TMAPOLIMKIOHAX
Herasauus Oyposoro pactBopa | TexHonorudeckas onepaumust OYMCTKH Gyposoro
pacTBOpa MO yAaTleHHIO M3 Hero rasoobpasuoro

areHra
Perenepauns komnoHentoB Oy- | KOMNIEKC TEXHOAOMMYECKHX oOnepauyii NPOMBIBKK
POBOTO pacTBOPa CTBOAA CKBAXHHBI, 3AKTIOHAIOIMICA B HIBAECYEHHH

HCXOAHBIX KOMNOHEHTOB M3 6YypoBOro pacTeopa

Ans NOCAEAYIoIero MX MCIONb3OBaHHUsA

3amena HypoBoro pacTsopa KoMmeke TexnoTorMyeckix onepaunit mpoMuiski
CTBOMIA CKBAXKMHBI, 3aKMIOYAKIHACA B 3aMElleHH
Bcero pabouero ofbeMa HAM ero YacTH ApYTHM

L 6YpOBBIM PacTBOPOM

OcHoBHasA TeXHOJOrHYecKaA oOfepalust MPOMbIBKM CKBa)KMHbI —
npokauvBaHHe HypoBoro pactsopa 1o ee crsosny. OnHako 475 BBIOJ-
HeHMsl 3TOH oMepallMd HeoOXOAWMO Deasu30BaTh BCIIOMOTaTelbHble
ofepalUy: MPUTOTOBJeHHe HYPOBOTO PacTBOpa, €ro yTaxeseHue, ob-
paboTKy XMMHYECKHMHM peareHTaMH, OYMCTKY OT UIlaMa M Ta3a W Ip.

TexHosiornyeckoe o6opyfoBaHME /sl NPOMBIBKM CKBaXWH (pHC.
11.3) npeactasnseT cobo# pAL B3aHMOCBA3AHHBIX CUCTEM: MPHUTOTOB-
JeHus v obpaboTkn GypoBOro pacTBOpa, OYMCTKHM €ro OT ULTaMa U
rasa, uMpkyasuud. Kaxnad cucrema Bk/0YaeT pAx 6J0KOB M (MIK)
HeCKOJIbKO eanHu1l 06opyaoBaHus. 3¢GdheKTUBHOCTL PabOThl KAX10ro
6/10Ka 3aBUCHT OT KadecTBa paboThl BceX CUCTEM.

11.1. ®YHKIHUH ITPOLECCA ITPOMbBIBKH CKBAYKHWH

TexHoJOrMYecKUHl TPOLECC MPOMBIBKM CKBRXHH J0JKEH ObiTb
CMPOEKTHPOBAaH U Pealn3oBaH Tak, YTOObl JOCTHYb JYYUIMX TeXHUKO-

Tabauua 113
MYHKIHH ¥ OTPAHHYEHHS NIPOIECCE POMRIBKH CKBaZKHH

DyHkuua Orpannyenne

Paspyuiats 3aboit He paspymare monorto, GypuisHbiil MH-
CTpyMeHT U obopynosaHye

Oumiats 3aboit ot wiiaMa ¥ TpaHcnop- | He pa3MaiBaTh CTBOA CKBAKHHEL
THPOBATb IIAAaM Ha JAHEBHYIC NOBEPX-

HOCTh

Komnencuposath HabsiTouHoe miactosoe | He npuBoaMTE K noriolleMHaM pactsopa
nan’ienne g)(f)uouzzon H M€ NOABEePraTh 'MAPOPA3IPHIBY ATACThI
TpeaynpexaaTe oBaisl CTEHOK CKBaxH- | He yxyawraTh NpoHHLaeMoCTh NPOAYK-
HbI THBHBIX TOPH3OHTOR

B3pemsaTh KOMIOHeHTHl pactBopa H | He nmpuBoAMTL K BRICOKHMM morepsM MHA-
uraM aBJHYECKOH BHEPrHH

CHpachlgaTh WIaM B OTBAT e chHpachlBaTh B OTBal KOMIMOHMEHThHI

?!poeoro pacTeopa
CMasniBaTh H oOx7Jaxaath JoaoTo, Oy- | He merasisath ochimeit 1 06BanoB cTeHoK

PHABHBIA MHCTPYMEMT U 0BOpPyROBaHHEe | CKBAXKMHDI

312



3KOHOMMYECKUX ToKa3aTeseit 6yperuns. [Ipu aToM rjlaBHoe BHMMaHUe
HeOOXOQMMO YAEJATb BBITOJHEHUID OCHOBHBIX TEXHOJIOTMYeCKHUX
GYHKLMIA ¥ OrpaHHYeHHH, puBeneHHbIx B Taba. 11.3.

11.2. PEATEHTBI U JOBABKH JJI PEIYJIHPOBAHHUA
CBOWCTB BYPOBBIX ITPOMBIBOYHBIX PACTBOPOB

Of6orauienye 6ypoBoro pactsopa TBepaod ¢a3oit MpPOUCXOAUT B
OCHOBHOM TNpH pPa3bypMBaHWUM TJHMHMCTBIX MOPOA, JErKO AMCIIEprH-
PYIOLIMXCA M NepexomAliux B pacTBop. Takoe NepeHacsllieHne MeJ-
KOIUCTIEPCHBIMH YaCTULIAMUA MIPUBOAMT K POCTY BA3KOCTH H TIpEHE/Ib-
HOTO CTaTHUYECKOTO HaMpsiKeHUs CABUIA.

Munepanusauus 6ypoBoro pacTBopa BO3HMKAeT KaK 33 CYeT Mpo-
fBJIEHWI IJIaCTOBBIX BOJ, TaKk W BCJAEACTBUE MPOXOAKM KaMeHHBIX
cojiei, aHruapuToB, runcoB. OHa Mo)keT BbI3BaTh WM3IMEHEHUE KakK
CTPYKTYPHO-MEXaHHUYEeCKHX, TAK M QUIbTPALMOHHBIX MOKa3aTesNex.

Boicokue TeMmepaTypbl M [aBJleHUs NMPUBOAAT K MOBbIUMIEHHIO BO-
JOOT[a4YM ¥ CHMXKEHUIO BA3KOCTH pacTBopa. IlpenenbHoe cTaThyeckoe
HanpsikeHye casura (CHC) npu 3ToM, Kak NpaBuWJIO, TMOBbILIAETCS.
Ounaxo uHorza ¢ poctoM TeMnepatyp CHC MoxeT U cHHXkaTbes.

Ob6paboTka XMMUYECKMMM peareHTaMH MPoBOAUTCA aas obecre-
YeHUs] TeX MJW MHBIX KavyeCTBEHHbIX TOKa3aTeJeH, HO OCHOBHOE ee
HazHaueHHe — cTabunusauus 6GypoBOro pacTBOpa KaK IMCIEPCHOM
cHcTeMbl MO0 M3MEHEHHE CTPYKTYpHO-MEXaHWYeCKHX CBOHCTB 3TOM
CHCTEMDbI.

[Ton crabuamsaimeil 6ypoBoro pacTsopa MOHMMAaeTCs NpUBeJeHUE
€ro B ycTOiH4HBOe cocTosine, CymiHOCTb Mpouecca cTabuamsaunu —
npeloTBpaliieHHe YKpyMHeHWs (arperMpoBaHus) TBepaoi asbl 3a
c4yeT THAPOQHUIBHOCTH YacTHLl, aAcOPOLUMOHHON 3alMTHON MJIEHKH H
COOTBETCTBYIOLLETO 3apsaa 0060JI0YeK.

PearenTnl, npuMensieMbie 111 06paboTkH 6YPOBBIX PacTBOPOB, 110
XapaKTepy AeHCTBUS M Ha3HAYEHWIO MOXKHO pa3lie/uTh Ha ABe TpyI-
Nbl: 37€KTPOJMTBl M 3allUTHblE BbHICOKOMOJIEKYJISIDHbIE BellecTBa.
KpoMme Toro, misi perynupoBaHusi cBOHCTB GypoBBIX DacTBOPOB MC-
NoJb3YIOTCA 100aBKY, KOTOPbIE JENATCS Ha MOBEPXHOCTHO-aKTHBHbIE
BEWECTBA, CHWXKAIIHME MOBEPXHOCTHOE HATSXEHUE Ha TpaHHUIe C
Tra3oM 1 HedTbIO; IEHOTaCHUTEH; YTAKEIUTENH U CMa304Hble 106aBKH.

11.2.1. 3NEKTPOJHUTBI

JleiicTBHe 3/€KTPONIMTOB Ha OypoBble pacTBOpbl CBSA3AHO C CO-
CTOSSHMEM HMOHHBIX 000JI0YeK, OKPYXKALIMX YaCTULLI TBEPAOH (a3bl.
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TonumHa 3TMX 060J0YeK M MX 3apsid 3aBUCAT OT KOHUEHTPaUMH Ho-
HOB B *HIKOH ¢aze M OT CBOHCTB 3THX HOHOB.

Jbdext 06paboOTKM 31EKTPOJUTAMHU orpeaesieTcs] KOHLeHTpaLm-
eil nobaBisieMbIX B PacTBOD MOHOB U MX CBOHCTBaMH — B IMEPBYIO
ouepeab, BaNleHTHOCTbl0. Haubosblilee 3HaueHHe HMeEIOT KATHOHBI,
XOTA CBOWCTBZ aHHOHOB TaKXKe CKa3bIBAIOTCS Ha MoKasaTeasix Oypo-
BbIX PACTBODOB.

[Ipu aanbHeiiieM 106aBJleHUH 3/EKTPOJAUTA 3apsi U TMApaTauMs
YaCTHI] HAYMHAIOT YMEHbIIAThCS, B pe3y/sTaTe Yero BO3PacTaloT BO3-
MOXHOCTH CJIVIIaHMs 4acTHU APYr ¢ apyroM. BHauane caumanue
MPOMCXOAUT TMPEUMYLIleCTBEHHO MO TpaHAM M yriaam dvactuil. [lpu
3TOM YCHJMBAIOTCS THUKCOTPOITHbIE CBOICTBa HYpPOBOro pacTBOpa, Io-
BHIMIAOTCA BA3KOCTb W Mpeje/ibHOe CTaTUYeCKOe HampsikeHUe C/BUTa.
IJTOT UHTEepBAN U3MeHEHUS KOHUEHTPAlIUU 3JIeKTPOJUTA HasblBaeTcs
06J1aCcThI0 CTPYKTYpOOHpa3oBaHusl.

HakoHen, mpu GoAblUMX KOHLEHTPALUAX 3JNEKTPOJIUTA 3apsn
HoHHOro obsiaka mpuO/MkaeTcs K HYJIO, TaK Kak CBOGOAHbIE OTpHU-
LaTesbHble 3apsAbl TOBEPXHOCTE YAacTHIl [AHHBI MOJHOCTHIO HAChI-
{al0TCS KaTHOHAMMU M3 pPacTBOpPA; COOTBETCTBEHHO YMEHbILAETCSA TUA-
patanus dactuy. IIpu 3TOM YacTuubl [JHMHBL CAUINAIOTCA APYr C ApY-
rOM B JIIOGBIX MOJOKEHUSIX U 00pa3yl0T KpyMHble arperaTbl, ocealn-
liMe B pacTBope. ITa 06JacTh BLICOKUX KOHLEHTPalUMil 3/€KTPOJIHTA
Ha3blBaeTcsl 06acTbi0 KOAryIsAUUH,

[na nByx- u Oojiee BaJleHTHbIX KATHUOHOB 06/1aCTh CTabUAM3ALMH
OTCYTCTBYET, 1 CPaBHUTEJbHO HeHOMbUINE KOHUEHTPALIMU 3TEKTPOJIH-
TOB BbI3bIBAKT KOATYJALHUIO CUCTEMBbI.

[Ipu o6paboTke GypoBbIX PacTBOPOB 3JEKTPOJUTAMH NPOUCXOANT
06MeH KaTMOHOB, HaXOASIMUXCS HA TOBEPXHOCTH YacTWLl IJIMHbI U B
AUCTIEPCUOHHOIT cpeje.

Ecnyu nmpu 3TOM KaTHOHBI, NOBbILIalOlHe CTaGUIBHOCTbL AMUCIEpC-
HOI1 CHMCTeMbl MPOMBIBOYHOM xuakocTh (Hanpumep, Na', Li*), zame-
I{AIOT Y [OBEPXHOCTH YaCTHUL [JHHBI KAaTWOHBI, yXyAUIaKlilHe CTa-
6unbHocTs cuctembl (H*, Ca?’, AI*"), To mpoucxoaut crabunuzaumns
pacTBopa. B NpoTHBHOM c/y4ae MPOMCXOAAT CTPYKTypoobpasosalive
M KOarymsius.

BriusHue aHMOHOB Ha CBOMCTBa OYPOBRIX PAacTBOPOB MPOSIBJIAETCS
caenyiouuM obpa3om. OHM MOTYT cBA3bIBaTb KaToHbl H' M 10BbI-
uate pH pactBopa, crioco6eTBys ero crabuausaunu. OHM MOTYT CBS-

2-
3biBaTh MoHbl Ca’ M yaanatb ux u3 pactBopa. Tak, aHuoH COj ¢

Ca®* obpasyeT TpyaHopacTsopumoe coenuHerne — Mea CaCOs.

Ha mpakTuke pa3iMyHoe [JeHCTBHE aHHUOHOB JIETKO 3aMETUTh. Tak,
ecim NaOH u Na;COj; 1ai0T fipKo BblpaxkeHHYO 00/1acTh CTabuIH3a-
uuH, To NaCl BbI3bIBaeT TONBKO CTPYKTYPooOpa3oBatue ¥ Koaryasiuio.

314



U3 anextponutos ans o6paboTku 6ypoBLIX pacTBOPOB yallle BCEro
NPHUMEHAIOT KaJbLUUHHPOBAHHYIO M KayCTHYECKYID COay, KHIKOe
CTEKJIO, I0BaPEHHYIO COJib, U3BECTb, LIEMEHT U ocdarTsl.

Kanvyunuposannaa coda (yriexkucinlit Hatpuit Na,CO;) mmoxo
pactBopsieTcs B XosoaHoi Boge. C IOBbIIEHHEM TeMMepaTyphl ee
PacTBOPUMOCTb yBeanuusaeTcs. Na,COs — oauH u3 Haubonee ynor-
pebisieMbIX peareHTOB. JTOT peareHT JaeT BO3MOXHOCTb MOJMY4YUTb
IpUToAHble 17 GypeHHUst TPOMbIBOYHBIE KUAKOCTH M3 TJIMH, KOTOpbIE
6e3 xumuyeckoit 06paboTkM He MOTyT ObITH HCHOAb30BaHbl. Takue
KanblLHeBble TMUHBI NpU 0O6paboTke KaTbLUMHUPOBAHHOM COAO0H mepe-
XOAAT B XOpPOLIO Habyxaemble M JIETKO AMCIeprupyemble HaTpHeBble.
noTHOCTb pearenTa 2,5 r/cu’.

Kaycmuueckasa coda (enkuit watp, kayctik NaOH) wupoko
NpHMeHseTCAd KaK COCTaBHas YacTb MHOTMX PEAreHTOB — 3JAlMTHBIX
kosionaoB. IInoTHOCTb ee 2,02 r/cm’.

2Kuoxoe cmexno (cunukar HaTpusa uaM kaaus). Obuas xumuye-
ckan ¢opMyJia lIeNIOYHbIX cHJauKaToB umeer BuA R,0-nSiO,, rae
R,0 moxet 6b1Tb NayO unu K;0; n — uucno Monekys kpeMHeseMa.

B 6ypeHuH OpHUMEHseTCA CHJIMKAT HaTpUs, BOAHBIH DACTBOp KO-
TOPOro MpeACTaBiseT COHOH BAIKYID KHMAKOCTb OT CBETJIO-XKEJTOro
A0 JKENTO-KOPUYHEBOTO W CEPOTO LBETA. [InotHoCTh kMAKOrO CTekiaa
1,3-1,8 r/em”.

[Ipu nobaBieHUH XHMAKOro CTekJa K OYpoBBIM pacTBopaM B KO-
avyectse 10 3-5 % (1o Macce) oT ofbeMa ero BAIKOCTb U INpedesib-
HO€ ¢TaTH4ecKoe HaMpsAXeHHe CABHMIa JHAUNTE/IbHO MOBbILLAITCA.

XKunkoe crexno crnocobersyer pocty pH cucremsl, nobaBku ero
MOTYT TpUBECTH K pocTy 3HayeHus pH ao 12 u Bbiwre. Cuaukar Ha-
TPHUS NPUMEHSIOT NPU 6OpbOE € TTOT/IOEHUAMYU KaK A/ MOBbILIEHUS
BA3KOCTHM, TAK M B KauyecTBe COCTaBHOM YacTH OblCTPOCXBaTblBalo-
I{UXCA MACT AJs 3aKYMOPUBaHUS TPEIIMH U KaBepH.

Ha oCHOBe *XMIKOTO cTeKNa TIPUTOTOBJIAIOT CHAMKATHBIE OYPOBbIe
pactBopbl. CHIMKaTHblE PacTBOPbI U3 XKUAKOrO CTeKJIa, BOIbI, CONMU U
GEHTOHUTOBOI IJIMHBI IPUMEHSAIOT MUIA MpeaylpexaeHus HabyxaHus
M TUpaTallHi CKIOHHBIX K 0OBajiaM IJIMHUCTBIX CAaHIIEB.

Hoeapennasa conv (xnopucteii Hatpuit NaCl) moxer ObITb Hc-
MO0Jb30BaHa AN TOBLILLUEHHS CTPYKTYPHO-MeXaHHYECKHX CBOMCTB
6ypoBbIX pacTBOPOB, 00paboTaHHBIX 3aUIMTHBLIMM KOJNJIOWAAMH, B yYa-
CTHOCTH, yrjeuieJoyHbiM peareHToM. [[na mosemuenus CHC mnosa-
peHHast coJlb TIpUMEHsETCA Takxke rpu OypeHuu Ha kapboHaTHo-
TJIMHUCTBIX CYCTIEHIUSX.

HacbiliieHHble pacTBOpbl COJMM MPUMEHSIOT TPU IPOXOAKE MJIACTOB
KaMeHHOIl colM, B KOTOpbIX BOAR MM TpecHblt 6YpoBoH pacTsop,
pacTBOpsisi CTEHKH CKBaXHMHBI, 0Opa3yeT KaBepHbl, a TaKXe B OTJIO-
AEHHsIX, NPeJCTaBJIeHHbIX HabyXaloUMMH TTIMHAMH,
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H3zeecmv Ca(OH),; ucrnonb3yercs nna crnemuanbHbiX eeit obpa-
60TKM 6YPOBbIX PacTBOPOB KaK peareHT-cTpyKTypoobpasosatesb. [lo-
HaBneHue M3BeCTH B KoauuecTBe 3-5 % Kk 06beMY pacTBopa 3Hauu-
TeJbHO TNOBbIlIAET €ro BI3KOCTb. VI3BecTh MPUMEHSIIOT TaKXKe s
MOJIy4eHHS KaJIbLIMEBBIX PacTBOPOB (COBMECTHO C KaycTH4ecKoit co-
o, TAHHHAMW WJIH JIMTHOCY/IbOHATaMHU ).

lemenm. [leiicteue uemeHTa Ha OypoBble pacTBopbl MoAcbHo
BJIUSHUIO U3BECTH; OHO Takxe CBS3aHo ¢ 06Pa3oBaHHEM MOHOB Kallb-
ums. LleMeHT MOXHO NPHMeHATh /15 TIOBBILIEHUS MOKa3aTeNeil Bs3-
KOCTH W IMpeAebHOro HanpsixeHus casura. CnydaiiHoe, He perja-
MEHTUPOBaHHOE IoMagaHue lleMeHTa B OYpOBbIC pacTBOPbI, Tak e
KaK ¥ W3BECTH, MPUBOIUT K HeXeJaTeJbHbIM pe3y/ibTaTaM: 3Ha4H-
TeJbHO yBeJMYHBaeTCs BOA0OTAa4a, pacTeT TOJIIWHA (QHUAbTPAUHOH-
HOIl KOpPKH.

Yenexucaviii 6apuii BaCO; npeacrassisier cofoil 6enslit uan
cBeTJIo-cepblil Taxesblit nopoulok. [[puMensieTcst aist yAaJleHUs M3

6ypoBbix pacTBopoB uoHoB Ca?’ u SO? . C 3TUMHU MOHaMu OH obpa-
YP 4

3yeT MPaKTUYECKH HepacTBopuMbIi ocagok BaSO4 u CaCOs;.

Docpamsi. Paznuunble conu ¢ocdaTHoH KUTNOTBI — rekcaMeTa-
docar Hatpusa (NaPQO,)s, tetpadocdar Hatpust NagP,O;3 mupo-
dochar Hatpus NasP;0O; — nprMeHAIOT AJsl TOHMKEHUS BA3SKOCTH M
NpeleJbHOTO HAMPSXEHUs] CIBMra. JTH peareHTbl MCMOJb3YIOTCA H
AN ynanenuss voHoB kansiiss DocdaTbl He obecreyuBalOT AJiU-
TeJILHOTO BO3/EHCTBUA, OHU He TEPMOCTOHKM M TpU TeMIeparypax
80-100 °C TepsIOT aKTHBHOCTb.

11.2.2. BAIIMTHBIE BBICOKOMOJIEKY ISIPHBIE BELIECTBA
(KOJLIOH/IbI)

PeareHTnl 3TOH rpynmbl pacmaflaloTcs B Bode Ha KpYIMHble MoJe-
KyJIbl, KOTOpbl€ IIOKPbIBAIOT YaCTMYKM [JUHBI (aacopbupyloTcs Ha
HUX) ¥ CO3JAaI0T BOKpPYT IOCJeIHUX 3auiuTHble ciou. Ilpu atom mo-
BBILIAIOTCA THAPOQPUIBHOCTb [JIMHUCTBIX YAaCTHIl W arperaTHBHas yc-
TOHYUBOCThL CUCTeMbl. MaKpoMoJleKyJiBl TakMX DeareHToB, a TaKxke
cnom, obpasyeMble MMM Ha 3JleMEHTapHBIX KPUCTaJLJIMKAX TJIMHbI,
crocoOCTBYIOT YBEJIMYEHUIO TIOTHOCTH (PUIBTPAUMOHHBIX KOPOK, B
pe3y/ibTaTe Yero CHHXKAeTcsl BOAOOTAaYa HypOBbIX pacTBODOB.

Azncopbupysch Ha IpaHax M pebpax TJIMHUCTBIX YaCTHL, BbICOKO-
MOJIEKYJIApHbIe COeMHEHUst B GOJIBILIMHCTRE CyvyaeB yMEHbUIAOT MX
clierieHde APYT € APYroM, CHUXKas BA3KOCTb M TpelesbHOE CTaTHye-
CKO€ HallpsXKeHWEe CABWUra CUCTEMbL.

B kayecTBe TaKMX 3auIMTHBIX BBICOKOMOJIEKYJSADHBIX BelecTB
npuMeHsIloTcsl  yriaeutenoydoit peareHt (YLIP), Topdourenounoi
peareHT (TLIP), cyasgur-cnuproas 6Hapaa (CCB), koHaeHcupo-
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BaHHaa cyns¢ut-cnuprosas bapaa (KCCDB), okucienHblit ¥ 3ame-
U{eHHBIH NUrHOCYAb(POHAT (OK3WJ), OKUCIAEHHble T'MAPOJU3HbIE JIWr-
HWUHBI (HUTPOJHMIHHH W XJIOPJAUIHMH), CYJb(PUPOBAHHBIA HUTPOJMI-
HUH (CYHMJN), noaudeHONbHbIH Necoxumuyeckuil peareHT (IIMDJIX),
NeKOBbIIf peareHT (NEKop), cYIbPHTHO-KOPbeBOI peareHT (CYAbKOp),
CUHTaH-5, kpaxMas, kapbokcumeruiuemnonoda (KMIL), cyabgo-
adupuenmonoza (CIL), ruapoan3oBaHHBIH MONHUAKPHIOHUTPUI
(runan, K-4), MeTakpusioBblil conoauMep (Merac), FTHAPOJN30BAHHBIA
nosmakpunamua (PC-2) u ap.

Yenewenounoi peazenm spaseTcs OAHUM U3 CaMblX 3PEPEKTHB-
HbIX, JeuIeBbIX M AOCTYMHbIX. BbipaboTaHbl cledymouiMe ONTHMAb-
Hble COOTHOILEHHsI ero KoMmoHenTos: 6yporo yrag 10—15 %, cyxoii
Kaycrudeckoit coxst 2-5 % (mo Macce k ofbeMmy pearenta). Haubo-
nee a¢pdexTUBHBIM cuuTaetcs YIHP, conepxamuit 13 % Gyporo yris
u 2 % xaycTtuueckod consl. CocTas peareHTa 3amucbiBalOT YIPOILEH-
Ho, Hanpumep Y II[P-13-2.

PeareHT xopolllero KayecTBa AOJXeH cojepXkaTb 4—5 % ryMuHo-
BbIX BEL{ECTB.

AZCopOUpYSACh HA TMOBEPXHOCTH TBepaoH (pa3bl, HaTpUeBbIe COMH
TYMMHOBBIX KHCJIOT yJyYllIalOT B3aUMOCBA3b [JIMHUCTHIX YacTU4eK ¢
JNMCIIEPCUOHHONH CpeaoR — BOJOW, CO371aBasl [POYHBbIE THpaTHbIE
060/104KH, TPENATCTBYIOILHE COMMKEHMIO, CIWMMAHUIO YacTHYEK U
npenynpexaalliMe Koarynaiuio. B To ke BpeMst 3TM BellecTBa cIo-
cobcTBYIOT AasibHeMLIeMY AUCTEPTHPOBaHMI0 Hojlee KPYIHbIX 4aCTH-
yek TBepaOil (pa3bl, T.e. ABJISIOTCS MENTHU3ATOPAMHU.

[Ipu onTumanbHblx aobGaBkax YILIP 3HauyuTenbHo cHuXaercst Bo-
A0OTAa4Ya ¥ VAYYIIAIOTCS CTPYKTYpPHO-MexaHu4yeckue cBoiicTBa Oype-
BBIX DaCTBOPOB.

YIIP umeeT HeAOCTaTKH, OCHOBHOH M3 KOTOpbIX — 3HAYMTEJIbHAA
4yBCTBUTEBHOCTb 0OpabOTaHHBIX MM OYPOBBIX PacTBOPOB K A€iCT-
BUIO arpeccMBHbIX MOHOB. [Ipu moBbIlIeHHOH MMHepaJM3alUU cpefbl
MOJXET pe3KO BO3pacTH BOJOOTAAa4Ya W JaXKe IPOM3OHUTH BblMajeHWe
TBepnoM aucrepcHod ¢asbl. PactBopbl, obpaborannbie YHIP, cno-
cOGCTBYIOT MOBBIMIEHHIO JMIKOCTH KOPOK Ha CTEHKe CKBAXHHBI U
YacTH1l BIOYpEHHOIT MOpoAbI.

Toppowenounon peazenm nonoben YUIP. TnaBHoe otanume
TUIP B ToM, YTO OH, a Takxke oOpaboTaHHble UM OypOBbie PAaCTBOPLI
uMeloT 6OJbLIYI0 BA3KOCTh. ONTUMAaTbHOE COOTHOLIEHWE KOMIIOHEH-
ToB TIIIP cneaywuiee: 10 % Topda u 2 % kayctuueckoit coanl. Top-
douieNoyHol peareHT MeHee akTueeH, yeM YIIIP.

Cynvgpum-cnupmoeas 6apda — oTx0[ MPOU3BOACTBA LEJINION03bI
npH cyabPUTHOM criocobe BapKH.

B a3asucumocTH oT cTeneHd BeinapuBaius CCDB moxeT OuITh
XKUAKOW WM TBepaoi. PeareHT Ao/keH MMeTh mjoTHocTs 1,28 r/CM3,
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4TO COOTBETCTBYeT coiepxaHuio B HeM 50 % cyxux Bewects. [eiicr-
Bie CCDB Ha H6ypoBble pacTBopbl 06yCs0BNI€HO HalMYHeM B Heil JHr-
HOCYJibPOHOBBIX KHUCAOT. JIUrHO-Cy/b(OHOBBIE KMCJIOTHI PacTBOpA-
10TcsA B Bode U Ge3 noOasnenus uwenouu, Ho Tak kak CCB obbiuHo
uMeeT kucayio peakuuio (pH = 5+6), To npu M3roToBreHUH peareH-
TOB Ha OYpOBLIX B Hee HE0OX0AUMO A06aBAATH LIEIOYb.

B cocras utenoyHoro peareHTa BXoaMT obbluHO 0T 20 Ao 40 %
CCB (B pacuere Ha cyxoe BeufecTso) U 3—5 % (mo Macce) cyxoro
€IKOro HaTpa OT oObeMa peareHTa.

Cyabdut-cniupToBas 6apaa Ha OypoBble pacTBOpbI JeHCTBYeT
uHaue, yem YIIP u TIIP. IIpu obpaborke CCBH 6ypoBbix pacTso-
pOB, NPHUTOTOBJEHHbIX Ha MNpecHOH BoAe, 3HaYUTeNbHOE CHHXkeHHe
BOAOOTAAYH TPOMCXOAUT TOJBKO NpH AcbHaBleHHH OONbHINX KOJM-
YeCTB peareHTa.

C noBblireHreM MuHepanu3aumu s¢pdextuBHocts CCBH Bospacra-
€T, MO3TOMY WHOIJa CHeuualbHO FOTOBAT OypoBble pacTBOpbI, oOpa-
6otanHble CCB (6e3 wenoun), ¢ nobasneHnem 15-20 % (o Macce)
HmoBapeHHOH conu (cy/bdHUT-CoJleBble PacTBOPbI).

Kondencuposannana cynvpum-cnupmoeas 6apda — peareHr,
paspabortanHeiit B.C. DBapaHoBblM, ABAsieTCSl NPOAYKTOM KOHJeHca-
uMu cyabdut-cnnproBoit Oapasl ¢ ¢opManbaernioM ¥ (peHos oM B
KHCI0H cpefe, ¢ Mocieayoueil HeliTpaansanueil kayctukoM a0 pH =
= 6+7. KCCB akTuBHO cHWxaeT B0AoOTAayy OypOBLIX DPacTBOpOB,
NPUCOTOBMEHHBIX Kak Ha MpecHoH, Tak ¥ Ha MMHepaJM30BaHHOW BO-
ne. PactBopsl, 06paboTaHHble 3THM peareHTOM, YCTOHYWBBI MPOTHB
BO3/€MCTBHS LEMEHTA, 3JeKTPOJIUTOB, a TAKXKe NMPH BLICOKUX TeMIle-
patypax (Zo 200 °C) w pasnenusx (ao 80 Mlla). Onu umeror no-
HUXKEHHYIO JIMITKOCTb, U NpPU UX (UJbTPALMM OTJIaraloTcsi TOHKHE
TJIOTHbIE KOPKH.

Pearent Bbinyckaetcss tpex mapox: KCCB-1 ana ynyvieHus ka-
yecTBa 0ObIYHBIX OYpPOBbIX U H3BECTKOBLIX PacTBOPOB, IMPHIOTOBJEH-
HbIX Ha NpecHO# BOMe, NpU colepXaHWM B HUX coineit no0 10 %;
KCCB-2 nns o6paboTku pacTBopoB, coaepxauiux 6osee 10 % cosnei,
a TaKXe W3BECTKOBBIX U BbicokoKasbuueBblx; KCCB-4 mna ynyuie-
HUs KayecTBa HypOBBIX pacTBOPOB Kak MPECHBIX, TAK U BHICOKOMHHE-
panM30BaHHbIX NPH Temneparypax Boiue 130 °C.

Oxucnennviti u 3aMeuennbili TuzHocyavonam (ox3un) npel-
CTaBjsieT cOOOI TNpPOAYKT OKHCIEHHs CyJAbpUT-CUPTOBOH Oapabl
XPOMIMKOM B KHCIOH cpexe. BypoBbiM npeanpHATHAM OK3uJa TMO-
CTaBJISIETCA B BUJE TEMHO-KOPUYHEBOH XHAKOCTH MJAOTHOCTbio 1,12-
1,14 r/cM® ¢ copepxaHuem cyxoro BeutectBa 25 % (pH = 3+5) unu B
BUZE CbITyYero OJHOPOAHOTO [OPOIIKA 3eI€HOBATO-KOPUYHEBOIo
uBeTa.

Ox3un sABJASieTCS BBICOKOAKTHBHBIM TOHH3UTENEM BS3KOCTH H
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NpeAeJbHOTO CTaTHYeCKOTo HaMpsiXeHHsl CIBUra, OH YCTOHYHMB B
LWIMPOKOM AuanazoHe Ttemnepatyp (20-200 °C) u mpu Oypenunu
B TJIMHaX, TMICaX; aHMAPUTaX, apruaintax. J¢pdekTUBHO paboTaer
B MHICMOMPOBAHHbBIX, U3BECTKOBbIX, TMIICOBBIX, XJIOPKAJbLUMUEBbIX pac-
tBopaXx. (OCHOBHOe YCJIOBHE YCHELIHOT0 TNPUMEHEHUsT YKa3aHHOTo
npoaykTta — noafepxaHue pH 6yposoro pactBopa He Huxke 8,5-9.
[Ipn MeHbUIEH ILeJIOYHOCTH €ro JdeicTBUE MpOSBASETCA HenoCcTa-
TOYHO.

B npecHsix u cnaboMuHepanu30BaHHBIX 6ypOBbIX PacTBOpax OK-
3uJ 30 ¢eKTUBHO CHHXAaeT BOJAOOTAAYY.

Oxucnennviti AuzHUN — peareHT, INOJyYaeMblii OKHMCIeHHeM THUA-
POJIM3HOIO JIMTHMHA a30THOHM KUCJAOTOH (HUTDOJMTHMH) MW XJOPOM
(xnopauriuH). Mcnoab3yeTca B KayecTBe MOHHM3WTENst BASKOCTH H
HalpsiXXeHUsl CABUra U NMPUMeEHsIETCH B BUIe D%-HOro pacTBopa IpH
COOTHOLIEHHH ¢ KaycTHkoM oT 1:0,2 go 1:0,5.

Cynvunuposannviii numponuznun (CyHUA) XOPOLIO PaCTBOPUM
B Boje, ABAAETCS 3(PdEKTHBHBIM IOHH3WUTEeM BA3KOCTH W cTaTH4e-
CKOTO HanpsbkeHUs ciBura, npumensercs B Buge 10%-Horo BojgHoro
pactBopa, pH xoToporo coctaBasier 7. CyHun ucnosab3yetcs 6e3 ao-
6aBok kayctuyeckod combl. ObpaboTaHHblE UM OypoBble PacTBOPbI
MoryT uMeTb pH, 6auskuii k 7.

Jecoxumuuecxuii noaugenoguiii peazenm ucnosb3yercs B Kade-
ctBe nouusutens ssaskocty U CHC. [lns obpabotku O6ypoBbiXx pac-
TBOPOB OH NpPHUMEHsSIeTCS] B BUAe BOAHBIX MJIM BOAHO-LIEJOYHBIX pac-
TBOpoB 5-10%-Hoii koHueHTpauun. CootHourenne ITMJIX u wenoyn
Bapsupyerca oT 1:0,1 xo 1.0,5.

Kpaxman - cMecp moavcaxapulos, uMelollnx obulyio dopmyay
(CeH00s5),. /Ina obpaboTkH NpPOMBIBOUHBIX KHAKOCTeHl MOryT Hc-
M0JB30BATLCS pa3JiMyHble BUIbl KpaxMaJja: KapTogesabHbIi, KyKypy3-
HbIH, pPUCOBBIA, MuieHH4YHbIM W ap. Kpaxman npumensercs B BHIe
uleJoyHoro kijeiicrepa. Kosu4yecTBO HLieJoYM B HeM ompefesifercs
omnbITHBIM NyTeM. B cpennem Tpebyercsa 1-1,5 % kaycTvyeckoit comsl
(Ha cyxoe BeliecTBo). B cuIBHOMHHEpaNU30BaHHbIX BOAaX N00AaBKM
uesiouu nosbimalotres Ao 2—4 %. KpaxManeHbiii peareHT roTOBUTCA C
MaKcHMaJIbHOH KOHLleHTpauueid B HeM cyxoro mpoaykta 8—10 %, no-
3BoJiAIOLIeH COXPAaHUTh TEKY4YeCTh pPacTBOpa.

KpaxmManbHblil peareHT ielecooOpa3Ho MPUMEHATb AJs1 CHUXKEHHUS
BOJ0OTAAYM NPH NPOXOJKE CHUJIbHOIACOIEHHBIX NOpo] (MO CYLIECTBY
npu Moboi MuHepanusauuu). PactBopbl Kpaxmasna MNoABeprawTcs
GakTepuanbHOMy pa3noxenuio (depmedtaunu). IlpumeHsieTcss Mo-
AMGULMPOBAHHBIX KpaxMaJ, XUMHYeCKH M Tepmudecku obpaboTaH-
HBIi1, XOpoLIO PacTBOPUMBIN B Bole 1 He TpebyouMid 100aBok Lieso-
yyu. Kpaxman He Tepmoctoek. Ero pexomenayercsi mpUMeHATb TNpM
3a60iiHbIX Temmepatypax Bbiute 100 °C.
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Kapb6oxcumemunyennionosa npesncrassnsier coboit HaTpueBylo
COMb  [1eJ1JII0JI030TIMKOEeBOH  KUcaoThl,  IlnoTHocTh  cyxoit KMI],
1,7 r/em®. Ona pacTsopsierca B konmuectse 4o 10 %, 3aTem pacTBo-
PMMOCTB €€ yXYAUIAeTCs.

B kavecTBe peareHTa-noHusutenss sogootaaun KMII secbma ak-
TUBHa, B HexoTopbix cayuasax oHa cuuxaer u CHC. Ilpn BBegenun
KMI] Bsa3kocTb pacTBopa He yMeHbliaeTcsi; Hepeako mpu AobaBkax
KMIL ona gaxe BospacTaeT. IlpuMeHsieTcsi rJaBHbIM 0Opa3oM TpH
TOBbIIIEHHOW MMHepaiu3auuu (B konuvecTse 0,5—-1 % cyxoro Beue-
CTBa) B Tex ciayyasx, korda YIIP yxe moxkeT MoxeT cTabuausupo-
BaTh GypoBble ‘pacTBopbl. 13 rpynnnl pearertoB KMIL Hanbonee ad-
tdextusen KMII-600, koTopslit oTau4aeTcs 6osiee BBICOKOH CTelleHbIO
nonuMepusauny (600+30) u Baskoctsio (16—17 mIla-c).

Tuoponuszoeannviti noauaxpuronumpun (2unax) UcHoNbIyeTCs
Kak MOHU3WTeNb BofooTAaud. OH BecbMa 3dekTHBeH (Haubosnblas
3bdeKTHBHOCTD OTMeYaeTcss B BBICOKOTEMIEPATYPHBIX YCAOBHAX -
npu 140-200 °C), obecneynBaeT yCTONYMBYIO HM3KYIO BOAOOTHAYY
npu 6OJIBLIOI CONEHOCTH, 0COOEHHO B COYETAHUM C APYTMMHU 3aLIUT-
HbiMU peareHTamMu (CCb, KMI], kpaxmasom).

B cnaboMuHepaNM30BaHHBIX Cpeflax TIpH BBICOKMX 3a60HHBIX TeM-
nepatypaX ckBaxuH CraBpornosss v Kybanu runaH UIMPOKO UCHOJIb-
3yercsi coBMecTHo ¢ YIIIP. B Ilepmckoii obnacty mpu xsnopHaTpue-
BOH arpeccu oH mpumeHsercss B couetaHuu ¢ CCB. Pacxoa atoro
peareHTa 15 obpaboTku nipectbix Gyposbix pactsopos 0,2-0,5 % (B
nepecyeTe Ha CyXoe BeulecTBO). B 3aBucumocTH oT 3a60iiH0i Temme-
paTypbl ONTHMasibHble 106aBKH IUMNaHa, HeoHX0ANUMBIE ANt CHUNKEHUS
BOJOOTAa4M MHHEDAJM30BaHHbIX M ClabOMHHepaTU30BaHHbIX OYpo-
BbIX PacTBOPOB, KonebiawTcsa B npexenax ot 0,50 go 0,75 % (upwu
100-140 °C) u or 0,75 no 2,0 % (npu 140-200 °C). PaaaunyaioT ase
MonMpuUKalMK peareHTa: runad-1 u runays-0,7.

Memaxpunoeviti cononumep (Memac) cHuxaeT BojooTdadyy Oy-
POBBIX PaCTBOPOB, COAEPKAIUMX J0O0E KOJWYECTBO XJIOPUCTOrO Ha-
TpUA. JTOT peareHT 3¢ QeKTUBEH KaK NMpPU HUIKHUX, TaK U MPH BbICO-
kux Temnepatypax (1o 250 °C). B 3aBUCHMMOCTH OT CBOHCTB TIMHBI U
€e KOHUEHTpALMK, coaepxaHus conu, pH, 3aboitHoil TemmnepaTypsl U
Apyrux ¢akTopoB Ja06aBKM MeTaca /i TOJY4YeHHs HeoHXOAMMOH
BoflooTAa4u Kosebotes ot 0,2 1o 2 %.

11.2.3. TOBEPXHOCTHO-AKTHBHBIE BEIHECTBA

OaHMM U3 MeTOHOB MHTeHCU(PHKAUMK OTAAYX NPOAYKTHUBHBIX
MIACTOB SIBJS€TCS BCKPbITHE MX C UCIOJb30BaHHEM OYpOBbIX pacTBO-
poB ¢ aobaBkamy [OBepXHOCTHO-akTMBHbIX Beulects (ITAB), T.e.
BEeLIeCTB, MOHMKAIOLUMX [10BEPXHOCTHOE HaTAMXEHWEe Ha rpaHuUax
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MKHMIKOCTb — a3, XXHAKOCTb — XHAKOCTb. IloBepXHOCTHO-aKTUBHELIE
BellleCTBa [0 XUMHYECKOMY COeJHHEeHHIO Dpa3fieII0TCA Ha TPH
rPyIIIbL

1) HeMHOreHHble, K KOTOPBIM OTHOCATCS CMIMPTHI, craboauccounu-
pyioliMe kap6OHOBble KMCIOTbI M aMMHBI, NPOAYKTbI KOHAEHCALMH
ro/IHMepPH30BaHHOM OKMCH 3TWJIeHa, XejaTHHA, GejikoBble BeELIECTBa,
fioIMcaxapuabl;

2) aHMOHOAKTMBHbLIE, AMCCOLMHUPYIOlIME B BOJHOM cpelde Ha ToO-
BepXHOCTHO-aKTHBHble aHHOHbI U MHAKTHBHble KaTMOHbI (MOHbBI BO-
OpOAa WJIH METanjoB). ITO — Mblia, CyabdoKUCIOTbI, 3GHUPHI Ccep-
HOM KMUCJIOTbl U UX COJIM;

3) xaTHOHOAKTUBHbLIE, MOJIEKYJIbl KOTOPBIX AMCCOUMMPYIOT Ha HQ-
Hbl, U3 KOTOPbLIX MOBEPXHOCTHO-aKTHUBHbI siBisieTcst KaTMOH. K Takum
ITAB oTHocsiTCS oOpraHM4eckue a30TCOAeP)Kalllhe OCHOBAHUA M MX
COJM — COJAM aNKWI- M AKPUJIAMMHOB 4YeThbipex3aMenleHHbIX aMMo-
HHEBbIX OCHOBaHHIA.

B kayectBe go6aBoxk Kk OypoBbLIM pacTBOopaM [Jsi BCKPbITHSA
NPOAYKTHBHBIX TUIacToB Haubonbliee NpUMeHeHHe TOJYYMIM BOAO-
pacrtsopuMble I1AB uoHoreHHoro Tuma (aHHOHOAKTHBHbLIE) — CYJb-
doHon, cyabdoHaTpHeBble coaM — W HeuoHorennpie — OII-10,
YOI,

HexoTopble uccieoBaTen ykasbiBaloT Ha 6osnee 3ddexTHBHOE
JleicTBUe HEMHOTeHHbIX MOBEPXHOCTHO-aKTUBHBIX BewectB (OI1-10)
Mo CpaBHEHHUIO € aHWOHOAaKTHBHBIMM (cyinbdonon, CHC), tak kax
TrocJiefiHHe BbICATIMBAIOTCA B MMHEPaM30BAaHHBIX CpellaX.

11.2.4. HEHOTACUMTE/IN

Xumuyeckass o6paborka 6YpOBBIX PAcTBOPOB CY/bPHUT-CTMPTOBOM
6apioit, KOHIeHCHPOBaHHOM CyabQUT-CIUPTOBOH Gapaod, OK3WJIOM,
OKHCJIEHbIM JIUTHUHOM, TEKOPOM, CYJbKOPOM M HEKOTOPbIMH ApyTH-
MU MOAOGHBIMH peareHTaMH TIPUBOAMT K BCIEHHBAHUIO CHCTEMBbI.

Jlnst mpexynpexleHHs M JIMKBUAAUMH BCNEHUBaHMs B 6yposoit
NIpaKTHKe NMPUMEHSIIOTCS MeHOoracHTe u.

Haubonee mnpoko pacnpocTpaHeHbl CleAylon{He NeHOTacUTelu:
CUBYLIHOE MacJo, COancToK, KOCTHbIX JKHp, d¢uioTOMacao, kaib-
UHeBLIN MbLIOHA]T, MONIUMeTHICHNIOKCAHOBble xuakoctu (ITMCOC),
cunTeTndyeckue >kupHble kucaotbel (CXKK), okucneHHbi nerpona-
TyM, HeUTpanusoBaHHbIA 4YepHbiil KoHTakT (HYK), pesunoBas
WM TIOJNIMATUNIEHOBasA Kpowka B coiasipoBoM Mmacie (PC u II9C).
Bricokoaddextren nenoracureny PC na ocuose pesunbi CKC-30
APM-15. Xopolide pe3yabTaThl MHOJAYy4YeHbl [APH MCNOJIb30BAaHHUH
CMeCH OKHCJIEHHOro TeTpojlaTyMa ¢ rpaguToM B  COJNISIPOBOM
Macie.
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11.2.5. YTAKEJTHTEIN

[ToBbicHTb MIOTHOCTL 6YPOBBIX PAacCTBOPOB MOXHO TOJbKO MyTeM
RobaByeHUS! K 3TOM CUcTeMe YTskeluTelell — TOHKO Pa3MOJIOTHIX
TIOPOLIKOB TSXKeJbIX MHHepaioB. B kauecTBe yTAxeamTeNleit dalle
BCEro NMPUMEHSIOT 6APUT, reMaTUT U MarHeTMT.

Bapum BaSOy npexcraBnsier coboit ToHkmit Geablit uau ceposa-
ThilA MOpOLLOK. Jlyyiium cumutaetca OenoBCKMit GapUT MIOTHOCTHIO
41-4,2 t/cM’, HpeuMyluecmaMM fapuTa SBASIOTCA MAJIoe COAepXkKa-
HHe DPacCTBOPUMBIX coJieH (3/IeKTPOJIMTOB), TOBLIIAIOIIMX BA3KOCTD
6ypoBbix pacTBOPOB, W CPaBHUTEIbHO HeboJblIas TBepAOCTb €ro
3eped. TsepnocTb 3epeH yTsDKenuTens omNpeAensieT M3HOC feTaneit
6ypoBbix HacocoB M Typbobypo, a Takxke OypuabHbIXx Tpy6 M
LOJIOT.

IFemamum Fe,O; npeAcTaBser coboit kpacHo-Oypbiit mopolok
nnotHocTbio 4,3-4,6 r/cm’. TIpenMyliecTBOM reMaTHTa SIBJSIETCS Bbl-
CoKasi TJIOTHOCTb, MO3BOJSAIONIAS TOJY4aTb BbLICOKYIO TJIOTHOCTD
NIPOMBIBOYHBIX XHAKOCTEH, HEAOCTaTKOM — 3HAYHTe/bHas TBEPAOCTD
3epeH, obycoBIHBalOLIast CHIbHLIA M3HOC aetaneit 6yposoro obopy-
JIOBaHUA M HHCTPYMeHTa,

Maznemum Fe;0, NPUMEHSETC Pexe, 4eM faput u rematut. OH
npeacraeisier coboit qeprm NMOPOIIOK € METANJIMYeCKUM GieckoM
noTHocTbio 4,2—4,4 r/cM>, UMeeT Te xe JOCTOMHCTBAa M HEAOCTAaTKH,
YTO M FeMaTUT.

Konyenmpam xonownuxosoi nvinuw Hayald NIPUMEHATL B CBA3M
¢ HegocTaTkoM Gaputa u rematita Ero monyuyaiot nyrem nepepabot-
KW OTXOAOB METAIyPruyeckux 3aBofoB. COCTOMT B OCHOBHOM M3
okucaoB xene3a Fe,O3 u FesO4 ¢ npuMecmo MeTaJJIMYecKoro eje-
3a. InoTHoCTh KoOHueHTpaTa 4,00-4,50 r/cm.

11.2.6. CMA3OYHBIE 1O0BABKH

.

Jlna ynydlieHMst cMa304HBIX CBOHCTB GYPOBBIX PacTBOpOB C LUe-
JbIO TIpEAYTIPEXJAEeHUsT NpUXBaToB OypoBOro MHCTPYMEHTa LIMPOKO
npumeHsitorcs no6aBku HedTH M rpadura. Ucnonbiyemas cmasoyHas
Robaska k 6yposbim pactBopam CMAJl-1 npeactaBisier coboit cmech
OKHCJIEHHOTO TieTposiaTtyMa (KMC/IOTHoe 4uciao He Huxe 40) ¢ au-
3eJIbHBIM TOTUIMBOM B cooTHolieHuu 0,4:0,6.

11.3. BYPOBBIE TIPOMBIBOYHBIE PACTBOPbI

BypoBbie pacTBOpbl BLINOJIHAIOT PYHKLMHM, KOTOPLIe OMNpeAesiioT
He TOJIbKO YCIIEeLIHOCTb ¥ CKOPOCTb 6YpeHMsl, HO H BBOJ CKBa)XKHHbI B
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3KCTUIyaTalfMi0 ¢ MaKCHMaJbHOH TNPOAYKTUBHOCTLIO. OCHOBHBIE U3
3TMX QyHKUMIT — ofecneyenune GbicTporo yray6eHus, coxpaHeHve B
YCTOHYUBOM COCTOSIHMH CTBOJIa CKBaXKHHbI M KOJITEKTOPCKMX CBOHCTB
NPOAYKTHBHBIX I171aCTOB.

Ha puc. 11.4 npusenena kinaccudmkaust 6ypoBbIX pacTBOPOB,
Y4HTbIBalOUlasA NPUPOAY M COCTaB JMCMEPCUOHHOI Cpefibl H gUCTePC-
Hoil (a3bl, a Takxke XapakTep MX aedcTBus.. Tun 6ypoBoro pacTsopa,
er0 KOMIIOHEHTHbIH COCTaB M TPAHWIbl BO3MOJKHOTO I[IPUMeHeHHs
yCTaHaBJIMBAIOT, MCXOAS W3 Te0JOrHYeCKUX YCJOBHH: ¢U3MKO-
XHMHYeCKUX CBOMCTB MOPOA M cofepxkallluXcsd B HUX (IIOMIOB, Ia-
CTOBBIX M TFOPHBIX JaBJieHHit, 3a60iiHOil TeMnepaTypbl.

11.3.1. BYPOBBIE PACTBOPHI HA BOJIHOI1 OCHOBE

B pesynbrate ucmonb3zoBaHusi B kayecTBe OypoBOro pacTtBopa
TeXHU4eCKOM W MOPCKOM BOxbl BMECTO [JIMHUCTOTO pacTBopa TNpo-
X0AKa Ha [0JI0TO noBblmaercd Ha 15-20 %, a MexaHW4yeckasl CkO-
pocTb npoxogku — Ha 25—40 %.

Onnako Boaa kak GypoBOMl PacTBOp MMeeT HelOCTaTKM: B Iepe-
pbIBax MexJy LUMPKYJISLUAMHU OHa He yAep)KMBaeT lIJIaM B CKBaXXMHe
BO B3BelIEHHOM COCTOSIHMM, [JIMHHCTble OTJOXeHUs HabyxaloT, pa3y-
NPOYHSIOTCS, CHUXKAETCSH YCTOHYMBOCTh CTBOJIA CKBaXHHbI. [ToaToMy
nIpHMeHeHHe BOAbl Kak 3¢ dekTHBHOro GYPOBOro pacTBOpa MOMYCTH-
MO JIHlb TPH GYpeHWH CPaBHMTENbHO HerJyOOKMX CKBa>KMH B TBep-
AbIX HErJIMHUCTBIX T0poJax kapOOHAaTHO-TIECYAHOro KOMIUleKca, a
TaK)Xe B TMIICaX M APYTrHX OTJIOXKEHHSX.

Hecmabunuzuposannvie enunucmovie pacmeopv: (cycnenuu) u
cycnensuu u3 6ovibypennsvix nopod npelcTaBasioT coboit BoAHBIE
cycneH3uu, obpa3oBaHHble B npollecce OypeHHs: MyTeM «Camo3aMecas
u3 pa3bypuBaeMbix MOPoOS.

[IpuMeHSIOT MX B OCHOBHOM NpHU GYpeHUM C MOBEPXHOCTH B yC-
TOIYMBOM pa3pe3e, CJIOXKEHHOM MaJlONPOHHI{aeMbIMU TOpofaMH. B
3aBMCMMOCTH OT THMA MCXOAHOM TJMHBI W cocTaBa pa3bypuBaeMbix
MopoJ TakMe PacTBOPbl MMEIOT B CPefHeM CJeAYIOLIMe MOKa3aTeu:
nnotHocTb 1,05-1,24 r/cM®, yenoBHas BsiskocTh 25-50 ¢; nokasaTelb
¢mnprpauuu, CHC u pH He pernamenTHpyloTCcs.

B npouecce 6ypeHust nokazaten HecTabMIM3HPOBaHHLIX TMHM-
CTBIX CYCMEH3UH U3 BbIOYPEHHBIX NMOPOA PeryIMpyloT, pasbasisist uX
BOJIOM.

T'ymamnvie pacmeoput — 3to OypoBble T[IMHUCTblE PacTBOPHI,
cTabUAM3MPOBaHHbIE yIienen04HbiM peareHTOM. [IpUMeHsiioT Takoit
pacTBop npH OypeHHH B CPaBHMUTENBHO YCTOMYMBOM pa3pese, B KOTO-
POM OTCYTCTBYIOT Habyxaioume W AWUCTIEPTHDYIOWIMECS T[JIMHUCTbIE
nopoasl. JlonycTtuMass MUHepanu3auMs AJsi TYMaTHBIX DacTBOPOB He
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6onee 3 %, TepMOCTOMKOCTbL MUX B 3TUX YCJAOBUAX He IpeBbiliaeT
120-140 °C. B orcyrcTBue MuHepaiu3alMH (PUIbTpauMsi TYMaTHbLIX
pacTBOpPOB ocTaeTcsl Hebosblloi Aaxe npu Temnepatype 200 °C,
O/IHAKO TIPH BLICOKOM TeMMepaType YCHUJIMBAeTCs 3arycreBaHue pac-
TBOpA.

B 3aBMCHMOCTM OT KOJUIOMAANBLHOCTU TJIMHBI U XKECTKOCTH BOJBI
Ha npurortosienue 1 M ryMaTHoro pacteopa tpebyercs (B kr): riu-
et 50-200, cyxoro YIIP 30-50, Na,CO; 3-5 (npu Heobxoaumo-
ctH), Boabl 955-905, yTsxenutenb 106aBAAT A0 HeobXomxMMOi
NJI0THOCTH pacTtBopa. IIpH aToM obecrneurBaeTcss BO3MOXKHOCTB MMO-
JIy4eHHst PaCTBOPOB CO CIEAYIONHMM cBoiicTBamu: njotHocts 1,03—
2,2 r/cMm, ycnoeHas Bsizkocth 20-60 ¢, CHC, = 18+60 alla,
CHC,p = 36+120 alla, nokazartenb ¢uaprpaund 4-10 CM3/30 MHH,
pH = 9+10.

Ha MOBTOPHEIE obpabotku B npouecce 6ypenust Tpebyercss 3—5 kr
YIUIP Ha 1 M° pacTBopa.

Juenocynoponammovie pacmeopot ~ OypoBble TIHHUCTbIE pac-
TBOpbl, CTabMIM3HMpOBaHHbie JIMTHOCY/IbGOHATHBIMM  peareHTamMu
(MHoraa B coveranum ¢ YIIP).

Hcnons3yorcs npy pa3bypuBaHMH TIMHUCTBIX OTJIOXKEHWH, CHII-
coB, aHTUAPUTOR U kapOoHaTHbIX mopod. [nasHoit byHkuMel NUrHO-
Cy/1b¢pOHATHBIX PEareHTOB SIBJSETCS NMOHHXKeHHe BS3KOCTH, OCHOBAH-
Hoe Ha coyeTaHuM cTabuausupyloutero H uHrubupymouiero addexros.
HUnrubupyiouiee neitctBue kanbuueso CCDB B mpecHbix pacTBopax
MArde, 4eM JeiicteBue u3asecTH. PacTBop tepMoctoek Ao 130 °C.

B 3aBMCMMOCTHM OT kayecTBa HCXOAHOW [JIMHBI HA NPUIOTOBJIEHUE
1 M nurnocynbdoHaTHOro pactsopa Tpebyercst (B Kr): rivHbl 80—
200, CCBb 30-40, YUIP 10-20, NaOH 5-10, nenoracurtens 5-10,
Boxbl 940-900, yTsixenutens — o MoJNyyeHHs pacTBopa Heobxoam-
Moit moTHocTH. JTo ofecrneunBaeT NnojydeHue PAacTBOPOB € NMOKa3a-
TeJsiMM: MJOTHoCTs 1,06-2,2 r/cM®, ycnosnas Bsskocth 18—-40 c,
nokasatenb ¢uabTpauuu 5-10 cm’/30 mun, CHC, = 5+45 nlla,
CHCyo = 12+90 alla, pH = 8+10.

Xpomauenocynvgponamnoie pacmeopor — 6ypoBble TTHHUCTHIE
pacTBOpbI, CTabUIM3NPOBaHHble XPOMIMIHOCYJib(oHATHBIMU (eppo-
XpPOMJIMTHOCYIbpoHaTHbIMU) peareHTamu (ok3uia, OXJIC, KCCB-4)
MM YK3aaHHbLIMM peareHTaMHM B codyeTaHuu ¢ noaumepamu (KMII,
M-14, merac, rumaH). ITH pacTBOpbl NMpeaHa3HauyeHbl Ansi pa3bypu-
BaHUS TJMHUCTBIX M aprUJIMTOMOROOHLIX TOPOA NMPHU BLICOKHX 3a-
Goittbix TemnepaTtypax. OHu oTaMyaoTcst Ho/ee BLICOKOH MO CpaBHe-
HHUIO C TYMaTHLIMH H JIMTHOCYbGOHATHRIMH PAacTBOPaMH YCTOHYMBO-
CTBIO K 3aryllaiouleMy AeHCTBUIO [JIMH U Doliee BbHICOKOH TepMOCTOM-
koctbio (o 180 °C). Haubonbumit pasxkuxkaowmii 3g¢ekt rocTura-
ercsi npu pH 6ypooro pacreopa 9-10.
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Ha npurotoenenne 1 M® pacTBOpa TOMBLKO Ha OCHOBE XPOMJMIHO-
cy/bpOHaTHLIX peareHTOB (B MepecyeTe Ha CyXoe BeleCTBO) HeobXo-
aMMo (B kr): ravubt 80—200, oxsuna (mau OXJIC) 10-20, KCCb-4
40~-30, NaOH 2-5, Na,Cr,0; (umu K,Cr,0;) 0,5-1, nenoracurens
3-5, Boabt 940-900, yrskenurenss — no noayyeHus TtpebyeMoit
TJIOTHOCTH.

Ilokasatenaun pacrsopa: nioTHocTh 1,06-2,2 I'/CM yC/IOBHas BSi3-
kocts 18-40 c, nokasatens ¢punprpauumn 4-10 cM>/30 mun, CHC, =

= 6+45 alla, CHC, = 12—90 alla, pH = 9+10.

Jnsi npuroToBeHust 1 M> XPOMJIMIHOCY/IbOHAaTHOTO PacTBOpa, B
COCTaB KOTOPOTo BXOAST TONHMepHble PeareHThbl, B NepecyeTe Ha Cy-
xue BeuecTBa HeoGxomuMo (B Kr): rauubl 40—100, NaOH 3-5, no-
nuMepHoro pearenta (KMII, M-14, merac u ap.) 3-5, okauna 30-50,
xpomaroB 0,5—1, Boabl 965-925, yTsikenuTenst — A0 MOJy4YeHUS pac-
TBOpa Heo6xozmmon TUIOTHOCTH.

ITokazaTenu pacreopa: maortHocrs 1,03-2,2 l"/CM YCJIOBHaA BS3-
xocth 25-60 ¢, nokasatens ¢uabrpauun 3—6 cM /30 mud, CHC, =
= 18+60 nlla, pH = 8+9.

Honumepnvie neducnepeupytowue 6ypoevie pacmeopvi — BOA-
Hble PacTBOPBI BbICOKOMONEKY/IAPHLIX MONUMEPOB (2aKPUJIAaTOB, MOJMU-
CaXapuoB), CTPYKTYpHpOBaHHble MasbiMH J06aBKaMu GeHTOHMTA,
uin 6e3 Hero.

JTH pacTBOpbI MPEAYNpeXAal0T AMCTeprupoBaHUe pa3bypuBae-
MbIX MOPOJ U IOBbILIEHHe COfAePAKAHUA TBePAOH U rIMHUCTON (a3 B
pactBope. OHM XapaKTepU3YIOTCS HU3KUM COJepXKaHUEM CJIMHUCTOM
¢da3bl, 4TO CrnocobCTBYeT yaydllleHMIO Toka3aTesneit 6ypenus (MOBbI-
LIEHUIO MEXaHUYeCKOM CKOPOCTH MPOXOAKH U MPOXOAKH Ha JOJOTO).

[naBHass npobneMa npuMeHeHHs NOJMMEPHBIX HeAUCIeprupylo-
XX pacTBOPOB — TpeAOTBpailleHWe oforauieHUss MX BboiOypeHHOIt
nopoxoii. [loaToMy B cocrae pacTBOpa BBOAST ClelMa/bHbie peareH-
ThI-(PIOKYJIAHTLI CeIeKTUBHOTO JAeHCTBMA (Hanpumep, THUAPOIU3O-
BaHHbIA rosiMakpuaamul — I1AA), drokkynupyooure KajbLUEBYIO
raMHy v rpyboaMcrnepcHyio ¢pakumio BoibypeHHod nopoast. Hau-
6osblyi0 TepMocTOKOCTb (20 250 °C) UMEIOT pacTBOPbI HA OCHOBE
AKPHUJIOBLIX MOJUMepOB.

[TonumepHble HeaucCneprupylolliMe pacTBOpbI MpeAHa3HAYEeHbl AJIA
MaccoBoro OGypeHMst 3KCIIyaTallMOHHBIX U pa3BeJOYHbIX CKBaXHH B
OT/JIOKEHUSIX, XAPAKTePH3YIIMXCA BLICOKUM COAepKaHWeM T[JIWH, B
ToM yucae (10 80 %) BLICOKOMNOMAANbHBIX M TMOTEHUHAIBHO Heyc-
TOMYMBBIX, U B KPENKHUX, YCTONYMBbLIX KapOOHAaTHO-TTMHUCTBIX pa3pe-
33X, a Takxe A5 BCKPLITUS MPOAYKTUBHHIX MJIACTOB.

[TonuMepHble pacTBOpbl MOrYT ObiTh Ge3rMHUCTBIMH. B 3ToM
cllydae DACTBOP TpeACTaBssier coboM Boldy ¢ nobGaBKOH moJiuMepa,
o6biyHO He ruaposnu3oBaHHoro [1AA, yayuyinaioluero peosiornyeckue
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CBOMCTBa BOJbl M ee BBIHOCAILYIO CIOCOGHOCTh M (JIOKYAUpYIOLIero
BLIOYPEHHYIO Mopoay.

Jlnis mpuroToBneHnMss 1 M® MOIMMepHOTO HeMCTIeprupyiolilero
pacTBopa € HU3KUM COJMEP>KAHHEM BbICOKOKOJJIOMIHOH T[JIMHHUCTOM
da3bl (B mepecyeTe Ha cyxoe BelllecTBo) Tpebyercst (B KI): CIWHbI
40-50, nonumepa (KMII, M-14, merac) 4-5, Boapt 810-850, [1AA
25-50 (0,5%-Horo pacrBopa), HedTt 10080, yTsaxkemurenas — no
noyiyyeHUs pactsopa TpeGyeMoH IJIOTHOCTH.

INokazatenn pacTBopa: TiuoTHocTh 1,03-2 [‘/CM yCJIOBHasA BSA3-
koctb 20-60 ¢, nokasatens GuabTpauMK 5-8 cM /30 mud, CHC, =

= 12+60 alla, CHC,y = 24+90 glla, pH = 8+9. OnuH "3 oCHOBHBIX
NokasaTelled kayeCTBa MOJHMepPHOIO HeAMCIIEDrHPYIOWIEro pacTsBo-
pa — HM3KOe coAep)KaHWe TIMHUCTOM (a3bl, ob6beMHass A0/ KOTOPO-
ro He JAOJIXKHA NpesbilliaTs 1,5-2 %.

TunuyHble pelenTypbl NMOIUMePHbIX HEIWCMEPTUPYIONIMX PacTBO-
POB Ha OCHOBe aKpHJIOBbIX IOJIMMepOB NpHBegeHb! B Tabn. 11.4.

Huzubupyrouue pacmeopol UCIONb3YIOT LNl CHUXKEHHSA MHTeH-
CHBHOCTM Mepexo/ja BbiOypeHHON Noposibl B IIMHHCTBIM pacTBOp, MNo-
BbillleHUsl YCTOWYMBOCTH CTEHOK CKBa)kMHbI. B cocTraB pacTBopa BXo-
IUT HEOPraHWUYecKHi 3/eKTPOJUT WJIMU MoJAU3NeKTPonut. CHUKeHUe
Pa3MOKaeMOCTH M AMCIIePrUpOBaHMsl BbIOYPEHHBIX IIaMOB AOCTHra-
€TCH B pe3yJibTaTe:

BBOJA B CYCIEH3UIO 3JIEKTPOJIMTA, COZEPXKallero NnoJuBaJIeHTHbIMH
KaTHOH (THIIC, XJIOPUJ KaNbLUUs);

106aBKH cosedl MOJMBANEHTHLIX MeTaIOB, NepeBOASUIMX PacTBO-
Pbl B T'MADOOKHMCH;

06paboTkn BbICOKOUIENIOYHBIMU COEMHEHHSIMH, YBeIHYUBAIOLIM-
MU [JIHHOEMKOCTh 6YPOBbIX PacTBOPOB;

MCII0J1b30BaHHsl MOAH(HUIIMPOBAaHHBIX JIMTHOCYIb(QOHATOB;

06paboTkH pacTBOpa MOJTUMEPHBIMH COeIMHEHHSIMM.

Tabnuua 114
HoauMephbie HeTHCTIePTrHPYHOIHE PACTBOPH Ha OCHOBE AKPHJIOBBIX MOTHMEPOR

HoMep cocraBa
Tun 1 2 3
Pearenr | COREPKA |posreyri Conepra-| po, o, | Conepxa-
HHe, % Hue, % HHe, %

Uuributop rann MAA 0,025-0,03| PKII | 0,1-0,2 [I:l)<1(>li<(ll()ly 0,4
IMonunanrens Caftnan, |0,125~0,15] PKIT | 0,1-0,2 M-14 0,2
tuabTpauHy, THITaH,
3aryCTHTENb HP-5
Pazxixurenn- HTO 0,05-0,1 MMAK | 0,05-0,1 HT®D 0,05-0,1
aenoxyasHT
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Bce BbICOKOlIENOYHbIE CHUCTEMbI OTPAHUYEHHO TEPMOCTOMKM, M
yeM Bblllle KOJJOMAHOCTb pa3fypuBaeMbIX TMOPOA, TeM HHXE TepMo-
CTOMKOCTb pacTBopa.

XHMHYeckHe peareHTbi-CTabMIH3aTOPbl B BHICOKOLLENIOYHON cpelle
paboTaioT xyxe.

Amomunamuuvie pacmeopst — 3To OypoBbie TJIMHUCTblEe NMPOMBIBOY-
Hble PacTBOPbl M3 KaJblLMEBOM TJIMHbI, KOTOPblE colepxaT MHIrHOM-
pyloiyio 106aBKky — BbICOKOLIeJIOYHOH aMlOMHMHAT HATpus, cTabuiu-
3UPOBaHHbBIN NUrHocyab(oraTamu.

AJIIOMMHATHbIE PacTBOpPbl ObIBAIOT NMPECHBIMH U COJIEHACHILEHHbI-
mu. [IpecHble MCNOMB3YIOT /sl pa3bypuBaHMSl TJIMHUCTBIX OTJIOXe-
HU B ycnoBusix HeBbicokux (mo 100 °C) 3zaboitnbix Temnepatyp. B
KayecTBe peareHTa-cTabunmsatopa ucnonb3yioT Toabko CCB, npume-
HS€MYI0 COBMECTHO € aJllOMHHAaTOM HaTpHsl. AJIIOMMHATHble TJIMHH-
crbie pactBopbl (An['P) 061afai0T yCTOMYNMBOCTLIO B IIMPOKOM aHa-
Ma3oHe XJIOPHAaTPHeBOH MHHepann3auuH W HeOOMBLIMMH NOKa3aTe-
AAMH GUIbTPaLMH.

Jlns NpUroToBJeHHS aJIOMHHAaTHOrO TJMHMCTOrO pPacTBOpa Mc-
MOJb3YIOT KanbliveByio ImuHy. [IpermyirectBo Anl'P, mpurotosien-
HOTO U3 KaJbLHeBbIX [JIMH, N0 CPaBHEHHIO C PAaCTBOPOM M3 HaTpHe-
BbIX TJIMH cJefylollee: NMPH PaBHOM pacXoje peareHTOB OH MMeeT
MeHbllive 3Ha4YeHMH TokasaTesst puabTpauu, saskocty u CHC.

ITopsnok npuroroBienns Anl'P crnexyioluuil: B BoAy, comxepxka-
uyio Heobxoanmoe xonuvectso CCB, 106aBiasiioT rivHy M BBOZSAT
aNlOMMHAT HaTpHsA. B CBA3M ¢ HeZOCTATOYHBIM BBIMYCKOM aJIIOMMHATa
HaTpusl BO3MOXKHAa ero 3aMeHa aJIOMMHATOM Kajbliusl, B KadyecTse
KOTOPOro MCTMOIb3YIOT [JIMHO3eMUCTbIH (MJIU TUICOrIMHO3EMHUCTBII)
1IEMEHT.

Ha npurotobnenue 1 M®> AnTP Tpebyercs (B kr): rauub 500-700,
Boibl 765-540, CCH (50%-Hoit koHuentpauuun) 30-150, NaAlO,
(30%-noit konuentpauun) 5-30. [InoTHOCTL Noay4yaemoro pacTeopa
1,3-1,5 r/em’.

[locne npuroTosjieHUA PacTBOp CleAyeT BbIAEPXKaTb He MeHee
1 cyr. IIpuroroBuTh amOMHHATHBIA pacTBop MJOTHOCThO 1,04—
1,08 r/cM3 HEeBO3MOXHO.

Jlns npepoTBpalieHus neHoobpa3oBaHusl B PaCTBOP BBOAAT NeEHO-
racutead (npou3sBoaHbie xupHbix kucaoT, PC, IIAC, tpubytundoc-
dar u 1p.).

H3secmxosvie pacmeopet ¢ evicoxum pH — 310 C/NOXHBlE MHOIO-
KOMIMOHEHTHbIE CUCTEMbl, BKJIIOYAIOUIMe KpOMe TJIMHBI U BOJbl YeTbl-
pe 06s3aTeIbHbIX KOMIMOHEHTa: H3BECTb, KAYCTUK, TIOHU3UTENb BSI3KO-
CTH, 3alIMTHBIN Koimoua. B Mx cocTaB Takke MOryT BXOAMTb He(Tb
WIH QU3eMbHOE TONJMBO, YTSDKENUTeNh M pasiMuHble fobaBku cne-
UMaNbHOIO HasHAYeHUS,
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N3BecTkoBble PacTBOPbI UCTIONB3YIOT NMPU pa3bypUBaHUM BbICOKO-
KOJUTOMHBIX TIIMHHMCTBIX MOPOJX W apruJauToB. B pesysnbrate mpume-
HeHM$S! H3BECTKOBBIX PaCTBOPOB IOBBILIAETCS HX [JIMHOEMKOCTb, CHHU-
XKAITCA NeNnTU3auus BblOypeHHoit riuHbl, HabyxaHHe U BCIy4HBaHUe
CaHLEB, C/AraldIIMX CTEHKU CKBaXKMHBI, YMEHbILIAETCS ONAaCHOCTb
[IPUXBATOB.

U3BecTkOBLle PacTBOPHl HMEIOT OTPAHMUYEHHYIO COJIECTOMKOCTh
(no 5 % mo NaCl).

OCHOBHOW HeJOCTaTOK W3BECTKOBbIX PacTBOPOB — HeBbICOKas
TepMocToiikocts (100-120 °C).

Ha nipurotoBnenne 1 M> u3BecTkoBoro pactsopa (B NepecyeTe Ha
cyxoe BeitectBo) Tpebyercs (B kr): ramub 80-120, YIIP 5-10,
aurHocyabdonara 50-30, kaycruka 5-3, Boast 913-915, yrsxenure-
Js1 — 740 TIOJIy4eHUst pacTBopa TpebyeMoil NMJIOTHOCTH.

CHuxenve (GUILTPAUMK JocTMraercs nobaBkamu 1-3  kr/m’
KMII (uau rumana) uau 20-30 Kr/M3 KCCB-4.

3HayeHMs MokKa3aTesieil pacTBOPOB MOTYT U3MEHATLCHA B LIMPOKHX
npejenax.

Jlnsi NpUroTOB/eHUS M3BECTKOBOTO TIMHUCTOrO PacTBOpa IJIMHO-
nopouIok HeoOX0AMMO NpeABapUTENbHO MPOAMCIEPIrHPOBATL B MNpe-
cHoil Boze ¢ nobaskoit YILIP, BauTb Boxy, uleno4HOH pacTBOp JMr-
Hocyabgonara (CCB, ok3un uau Ap.) v BBeCcTH M3BeCTb B BHJAe NY-
IIeHKU MJIM M3BECTKOBOrO MoJioka. [ NMpHroToBNeHMSI U3BECTKOBO-
ro pacTBOpPa MOXHO MCIOAb30BATH NIPECHDIH pPacTBOP.

Jlna nepeBofa pacTBOpa B HW3BECTKOBbIH OCHOBHOEe 3HaueHHe
MMEIOT KOHIEHTpalMu TAMHUCTOR ¢asbl M ee KomMIOMIHOCTh. W3-
BECTKOBaHHe OCYLIECTB/SETCH B CJeAylollleM Mopsifike: NPH HaJIM4UU
B PacTBOpe BLICOKOJJIOMAHBIX FIMHUCTBIX MUHEPAIOB CHayala BBO-
AAT 11eJ04HOI PacTBOP JMrHocyJbdoHata (2-5 %) u npu Heobxo-
AUMOCTH — BOAY.

HNocne nonyyenus esiskoctd 25-30 ¢ (no [B-5) pactBop obpaba-
ThiBaloT M3BecTbi0 (0,5-1 %) B coveTaHMH c LIeJOYHLIM PacTBOPOM
surnocynsdonata (2-3 %). Ecau nocne uspecTkoBaHMS TIOKasaTesb
¢duabrpaumu nosbiwaercs, to BeoxAT 0,1-0,3 % KMIL, 1-3 %
KCCB uan apyrue pobaBkH.

N3BecTkoBble pacTBOpPbl MIPUMEHSIOT Jo Temmepatypb 100-
120 °C.

Besznunucmoie conecmoiixue pacmeopst (BCK) cocrosaT us 6yporo
Yr/1sl, KayCTH4eCKO# COJbl, BOJAbl M TMAPOKCHAA MOJMBAJIEHTHOIO Me-
Tasna;, NMPUMEHSIOTCS TIPH IPOBOJIKE CKBAaXKUH, OCJNOXHEHHBIX HajM-
YMeM XeMOTEHHbIX OTJIOXEHHil, OCHIMAIIMXCS M CKJIOHHBIX K 06Ba-
JIaM TeppPHreHHbIX TIOPOA.

Kpensinee efcTBMe OCHOBaHO Ha 00pa3oBaHMM B OIpe/leNIeHHbBIX
TeMIepaTypPHbIX YCJIOBMSAX HepPacCTBOPDHMbIX B BOJe lLIEMEHTHPYIOUIMX



BeuleCTB — TMAPOCHJIMKATOB W TUIPOATIOMUHATOB /[BYXBaJTEHTHbIX
MeTaJlJoB.

Kpenswuit adexr pacrsopa BCK nyulre nposiensiercs npu goc-
TATOYHO BBICOKOW KOHIIEHTPAUMH KkaycTH4YecKod cofgbl (He MeHee
0,2 %) 1 n36bITKe B XMIKOCTU HEPACTBOPEHHOTO I'MAPOKCHAA IBYX-
BasleHTHoro Metajina — Ca(OH),, Ba(OH); u ap.

HemoctaTku 3THX PacTBOPOB — HU3KAadA TepPMOCTOMKOCTb U BbICO-
Kasl 11eJI0YHOCTb.

Ins MPUrOTOBIEHMS 1 M*> BCK tpebyercs (B kr): 6ypoBoro yris
300—-400, xaycmqecxou conbl 15-20, u3secTkoBoro Monoka (miaoT-
Hocteio 1,1-1,£2 r/cm®) 90-100, Bomst 750 700. Tlpu ucnosb3oBa-
HMM YacTM [JIMHKCTOTO pacTsopa Ha 1 M® pacxoayercs 50-150 kr
6ypoBoro yrzs, 10—15 kr kaycrudeckoit conbi, 15-45 n u3BecTkoBoO-
ro MOJIOKa.

Bsiskocts BCK 3aBucHT oT konMyecTBa BBelleHHoro GypoBoro yr-
5. BeneactBue Boicokoit menoysoctd (pH = 13+14) pactBop Tep-
Moctoek g0 100 °C.

Kanvyuesvie pacmeopot — uHrubupyioliide IMHUCTbIE NMPOMbBIBOY-
Hble pacTBOPbI, cofepXKalllMe KPOMe TJiMHbl, BOAbl, HeQTH ¥ yTsKeH-
TeJIsl, peareHTOB-[IOHU3UTeell BA3KOCTH, GUIbTPALIMHU U Dery/siTOpoB
IeJIOYHOCTH CIellMalbHble BellleCTBa, HOCUTENW MOHOB KasblMS.

JleitcTBMe MX 3aKJIIOYaeTCH B OCHOBHOM B MpelOTBPAalleHWH Mepe-
xoZa BbI6GypeHHOIt rIMHBI B HaTpHeByio (GOpMY, B NepeBoje HaTpHe-
BOI IMIMHBI B KaJbUMEBYIO, B De3yJIbTaTe Yero CHWXKAIOTCA TMApaTa-
uust 1 HabyxaHue caHles.

H3secmxoeviié pacmeop ¢ Huskum pH — xanbuuesblit 6ypoBoil pac-
TBOpP, COAepXalHii B KayeCTBe HHIMOUTOpPa-HOCHTENS MOHOB Kajlb-
uMst TMAPOKCUA KaJiblinsi, Gosee BbiCOkas PacTBOPUMOCTb KOTOPOro
obecnieynBaeTcss TMOHWXeHHbIM 3HayeHHeM pH pactBopa (9-9,5),
npeaHa3HayeH s pa3OypUBAHUA TIMHHUCTBIX OTI0XEHHIT; TEPMOCTO-
ex po 160 °C.

Ha mpuroroBnenne 1 M> H3BECTKOBOIO pacTBOpa ¢ Huakum pH
tpebyerca (B kr): rauHel 80-200, nurHocynbdoHaTHOro peareHTa
20-30, mnenoracutenss 3, nonumepHoro pearedta 5-10, Boabl
915-867, wu3BecTkoBoro Monoka (IoTHocThid 1,10-1,12 r/cM?)
3-6, yTaxenuTens — L0 MOJy4eHHs] pacTBopa Heo6GXOAMMOH MIOT-
HOCTH.

TexHonornyeckue nokasaTes MOry M3MeHATbCS B UIMPOKMX mpe-
nenax: muiotHocTh 1,04-2.2 r/cm ycnosHas Bsa3kocTh 25-40 c, noka-
3aTenb ¢uabrpaunu 4-8 cm’/mun, CHC, = 1260 aMla, CHC,, =

= 30+90 alla, pH = 8,5:9,5.

OcHoBHEIe XapaKTepuUCTHKM PacTBOpa CJeAyIOlMe: coJepiaHue
M3BeCTH JOJKHO MOAAep>KHBaTtbcs B npezenax or 0,5 mo 1 r/a, co-
NiepXaHKe HOHOB Kasblins B ¢punbTpate ~ 500-600 Mr/a.
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Tuncoussecmxoeviti pacmeop — MHrMOMPYIOUWIMA KalbliMeBbli pac-
TBOP, COAEPXaliMii B KayecTBe HOCHTENS] HOHOB KaJibliMA THIIC H
TMAPOKCH], KAIbLMS.

Jlo6aBka rumca (anebactpa) B pactBop cocraBaseT 20-25 kr/m>.
ConepxaHre pacTBOPMMOIO Kajbliisl 3aBHCMT OT KadecTBa THIca,
MCIMOJb3yeMbIX JurHocyabdoHaroB, pH GypoBoro pactBopa M MOXeT
ObiTh B npenenax ot 700 xo 3000 mr/n.

InrcoBble pacTBOpbl NMpeiHa3Ha4yeHbl /sl pa30ypUBaHUS BbICOKO-
KOJIZIOMIHbIX [JIMHUCTBIX TMOPOJ B YCJNOBHSAX BbICOKMX 3abo0iiHbIX
Temnepatyp (1o 160 °C).

Ha npuroroBnenne 1 M rUncousBecTkoBoro pacTBopa Heo6X0aH-
Mo (B kr): radubsl 80-200, Boawt 950-900, oxauna (uau DXJIC)
5-10, Ca(OH); (uam KOH) - 2-3, KMI[ 3-5, Na,Cr,O,
(uan K;Cr;0O;) 0,5-1, runca (uam anebacrpa) 15-20, neqoracutens
3-5, yTsxennTens — RO TOJY4YeHMs PacTBOpa HeoOXOAMMOI NIOT-
HOCTH.

[lokazatenu pactsopa: naortHocts 1,04-2,2 r/CM YCNOBHasl BA3-
KocTb 25-40 c, nokasaTensr ¢uabTpauuu 3-6 cm®/30 mun, CHC, =

= 12+60 alla, CHC, = 30+90 alla, pH = 8,5:9,5.

Xnopxanvyuesniti pacmeop (XKP) — nHrubupylolnil kaiblreBblii
pacTBop, cozepxalllvii B. Ka4ecTBe HHrMOMpylouiedt 106aBKu XJ0pHA
KaJIbIUA.

YcraHoB/A€eHO, YTO ONTHMAaJbHOE COJAEpKaHHE KaTHOHOB KaJlbUHS,
nNpd KOTOPOM JIOCTHraeTcss MHrubuposaHue, cocTasiaser 3000-
5000 mr/a.

Xnopkanblivesble pacTBopbl Haunbonee 3ddexkTHBHb Mpu pa3dy-
puBanuu aprunnnToB. [lpucyrcreue B dunbTpate GypoBoro pacrsopa
MOHOB KaJibliMsl CIIOCOOCTBYET 3HAYMTENbHOMY COKDAILEHMIO OCbiNei
1 o6panos npu pa3GypMBaHHWH HEyCTOMYMBBLIX aprHAIMTONOAOOHBIX
OTJIOXKEHHH.

M3-3a orcyTcTBHUs 3ddeKTHBHBIX KajbLUUeCTOMKHAX peareHTOB
TepMOCTOMKOCTb pacTBopa orpanudexa (100 °C).

['0TOBAT FAMHUCTYIO CycleH3MIo Ha NpecHoil Boje, KOTopylo obpa-
6atuiBaior KMI[ n KCCB. Oanospemento ¢ KCCB B pactsop no-
6arnsior neHoracutenb. [locne mnosnyyeHnsi onTUMaslbHBIX MOKa3aTe-
neit (paskoctb 25-30 ¢, CHC, = 12+24 alla, CHC,, = 30+60 alla,
nokazaTesib ¢uabTpaunu 3—-5 cm’/30 mMuu) pactBop obpabaTbiBaioT
XJIOPUIOM KaNblHs M U3BECTHIO.

Ha npurotosnenne 1 M> pacreopa Tpebyercs (B Kr): TJIMHbI
80-200, KCCB 5-70, KMU (uam kpaxmana) 10-20, CaCl,
10-20, Ca(OH), 3-5, NaOH 3-5, Boawnt 920-870, nenoracutens
5-10.

Karuesvie pacmeopo:r cofepxar B KauecTBe HHIMOMPYIOUIMX 3JieK-
TPONIMTOB coeAnHeHHs kanus. /leiiCTBHe KalueBbIX pPacTBOpoB 06y-
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CI0BJIEHO HachlllleHHeM MOHaMM Ka/us CJMHUCTBIX MuHepanos. Hau-
Oosee ObICTpoe HacbillleHHe [IMH HOHAMHW KaJlusd NPOUCXOAMT MpU
pH = 9+10.

Kanuesbie pacTBopnl addexkTuBHBl Npu OypeHHH HeyCToHuM-
BbIX IVIMHHUCTBIX caaHleB. CyliecTByeT psifi Pa3sHOBMAHOCTEH KallMe-
BbIX PacTBOPOB, Pa3iM4aIOUMXCS COCTABOM M HeKOTOPBIMH CBOWCT-
BaMH.

Xnopxanuesvie pacmaopui cogepxaT B KadecTBe MHCMOMpyrouero
3/1eKTPOJIMTA XJIOPM/L KaJusl, a B Ka4ecTBe Peryasitopa UieJIO4HOCTH —
THAPOKCHI KaJIus.

PacTsop rfpennasHaden a1 3 PeKTHBHOrO NOBbILIEHUS YCTOHYM-
BOCTH CTEHOK CKBaXXMHbI NPU OYpeHUM B HEYCTOMYMBBLIX TJMHHCTBIX
cnaHlax pazJM4HOro COCTaBa.

Ha npurotoBnenve 1 M> xJopkanueBoro pacrsopa Tpebyercs (B
kr). rauubl 50-100, KCl 30-50, nonumepa (KMII, M-14, mertac,
kpaxman) 5-10, KCCB 30-50, KOH 5-10, nesoracutens 2-3, Boabl
940-920, yTskenurens -~ A0 MNONy4eHMs pacTBOopa HeoOX0aMMOM
M0THOCTH.

Iloxasatenn pacrBopa: maothocth 1,082 l‘/CM YCJIOBHas BA3-
xocTh 25-40 c, nokaszatens ¢unsTpauun 4-8 cm>/30 mun, CHC, =

= 12+60 glla, CHC, = 36+120 nlla, pH = 9+9,5.

Kanrueeo-zuncosviii pacmsop coiepXUT B KayecTBe HHrMOMpYIOWIMX
3N1eKTPOJIUTOB COeJVNHEHHS KaiHMs U KajblUsl, B YaCTHOCTH THIIC.

KanueBo-runcoBbie pacTBOpbI MCNOJAL3YIOT AJs Ppa3byprBaHus
BbICOKOKOJJIOWAANbHBIX TJIMH, KOFAa XJOpKaJHeBblll pacTBOpP HeXOC-
taTouHo 3ddexkTBeH. TepMOCTOMKOCTL 3aBUCUT OT WCIOJNL3YEMOro
3alllMTHOTO PearenTa, HO He MpeBbilliaeT 160 °C.

Ha npuroTosnenne 1 M> Ka/lMeBO-THIICOBOrO pacTsopa TpebyeTcs
(B xr): ravubl 60-150, oxauna (KCCB-4) 30-50, KMIL (kpaxmana)
5-10, KCl 10-30, KOH 5-10, runca (CaSO,) 10-15, neHoracurtens
2-3, Boabl 930-890, yTaxenuTens — 140 NosiydeHus pacTBopa Heob-
XOAUMOM ILIOTHOCTH.

[lokasaTenun pacrsopa: naotHocth 1,08-2,2 I‘/CM yC/IOBHasi BA3-
xocTb 2030 ¢, nokazarens duabTpaunu 4-8 cm>/30 mun, CHC, =

= 6+36 alla, CHC,p = 12+72 alla, pH = 8+9.

Pacmeopvi, obpabomannvie conamu mpexgarenmmoix memannos. C
yBEMUEHHWEM BANIlEHTHOCTH OOMEHHbIX KaTHOHOB CHHXKAIOTCS [MAPa-
Tauus ¥ HabyxaeMoCTb TJIMHUCTBIX CJ/IaHlleB, MOBBILIAETCA HX yCTOM-
YUBOCTb.

Byposbie pactBopsl uMetor pH = 7, noatomy nobasasiemble B pac-
TBOP COJIM TIEPEXOAAT B THJIPOKCH/bI, a TNPH BLICOKMX 3Ha4eHUAX
pH - B pacTBOpMMBble cOelMHEHHs, B KOTOPbIX TpeXBaJleHTHble Me-
TanJibl HaXOJAATCHA B BU/Jle aHUOHOB.

AJIIOMMHM3MPOBAaHHbII PacTBOP COAEPKHUT B KayecTBe HHIHOUpYIO-
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wMit 100aBKM COMM aJIOMMHHA, MNepexoisulve B PacTBope B T[HA-
pokcua amomuuusa. TepMocroiikoctb pacTBopa jgocturaer 200 °C
¥ BhILLE.

[lns NpUroToB/ieHUs pPacTBOPa HMCIO/Ab3YIOT BbICOKOKOMIOM/AANb-
HYIO ¥ KOMOBYIO [JIMHb], CEPHOKHCIBIH MM XJOPUCTLIK AaNIOMUHUH,
TUAPOKCHA HaTpus. B kauecTse pa3xukuTens NMPUMEHSIOT MoAUGM-
LMpoBaHHble XpoMaurHocyabgoHatel (ok3na, OCCB u ap.). Cuuxe-
HHe (QUAbTPAlMH JOCTUraeTcs BBOJAOM [OJAMMEPHOro peareHTa -
KMII, metaca, M-14, runana 2 1p.

Ha npurortosnenune 1 M> Takoro pactsopa Tpebyercsi (B Kr):
rapibl 60-150, conm amomuuus 3-5, KML (uan merac, M-14,
runan) 3-5, NaOH 1-3, xpomnuka 0,5-1, soast 970-935, ok3una
10—-30, yrsxenuTens — A0 NOJy4eHUs pacTBopa TpebyeMol mjoT-
HOCTH.

Onrtumanbhble 3Hauednss pH Gyposoro pacrsopa, o6paboTaHHOro
COJISIMH aNIOMHHUSA, HaxoAsTcs B npeaenax or 8,5 xo 9,5.

Cunuxamnvie pacmeopv: coiepxaT B KadeCTBe HHruOuMpyloLLeit
nobaBkn cuaukaT Hatpus. OHM NPUMEHSIOTCS 1S MOBbILIEHWS ycC-
TONYMBOCTHM CTBOJIa CKBaXXMHbl Npy pa30ypHBaHWMM OCHIMAKOUIMXCA
TIOPOA.

CHaMKaTHBI PacTBOP TOTOBAT M3 TpPEJBApHUTENBHO [UAPATHPO-
BaHHOIO B NpPecHoif BoJe IJIMHOMOPOLIKA, B KOTOpblH BBOAAT ¥YIIIP,
KMII, cunukat HaTpus.

Jlas npurotosiienus 1 M® CHMAMKAaTHOro pactBopa Tpebyercsi (B
kr): ravusl 80-100, Boas 935-900, YIIIP 30-50, Na,SiO; 20-40,
KML, (nmu M-14) 5-10, yTsxkenurenss — fo Tojy4eHMs pacTBopa
TpebyeMoi MIOTHOCTH.

[TokasaTtenu pactBopa: naothocts 1,05-2 r/CM yCNOBHasl BA3-
xoctb 20—40 ¢, nokasatenp ¢uabTpauuu 4-8 cm’/30 mun, CHC, =

= 9:45 plla, pH = 8,5+9,5. OnTuManbHoe 3HayeHre pH, npu kKoto-
POM pacTBOp CYMTAETCH TEPMOCTOMKUM, HaXOAUTCs B AMana3oHe 85—
9,5. TloBbluieHHe CTPYKTYPHO-MEXaHUYECKHX XapaKTEPUCTHK JOCTH-
raercsi BBOJAOM MacCTbl, IPUTrOTOB/IEHHON U3 GEHTOHMTOBOrO [JIMHOIO-
pouika ¢ nobaskoi YIIIP.

Tudpogpobusupyrowsue pacmeopvt cojepkaT B KayeCTBe MHIUOM-
pytownx 106aBOK BelllecTBa, BblabiBalowiMe ruapodobusalmio rIMHU-
CTBIX NOpPOJ, KPpeMHHMHOpraudeckue COeMHEHHs MM COJU BbICUIMX
HUPHBIX WM HAdTEHOBBIX KUCOT.

PacTBOpb! ¢ KPEMHMIIOpPraHUYeCKMMM COeIHHEHUSIMH COAepXkaT B
KadecTBe MHrMOMpPyOLeH A06aBKH KpEMHMIlOpraHHU4YecKHe coeluHe-
Hus (Hanpumep, T'KXK-10, TKXK-11).

B cocras pactBopa kpoMme I'KJK Bxonsar Boaa, rimHa u nosnuMep-
Hblil peareHT — TMOHW3UTeNb UALTPALMM, B KadecTBe KOTOPOTO
ucnoassylor KM, KCCb, IIAA wu gp. 3amMTHble peareHTbl
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KMIl, KCCBb, nonnakpunamua B coyeTaHWM C KpeMHMHopra-
HHMYECKOH OKMAKOCTBIO MpOSBASIOT BbICOKOE CTabMaM3Mpylouee
JeficTBHe Ha KoJIlouAaHylo ¢asy Gyposoro pactBopa. Pactsopsl, 06-
paboranHble 3amMTHLIMKU pearentamu M [KJXK, siBasioTcs Tepmocroit-
KUMMU.

PacTBOp TrOTOBAT HenocpeacTBeHHO B Tpolecce OGypeHus mpH
UMPKYJIAUMH TeXHH4YecKoi BoAbl yepe3 ckBaxkuHy. Ilpu ucnonbsosa-
uun I1AA npeaBapuTtesnbHo, 3a 1-2 cyT 40 Havana OypeHus, FOTOBST
KOMIJIeKCHbIH pearenT, B koTopoMm ITAA u ['KJK 6epyT B cooTHolle-
Huu 1:20 (B nepecuyete Ha 6%-Hbiit [IAA mapku AM® 3To cocraBs-
eT 1:6, a Ha ToBapHsbiit [TIAATC — 1+10).

CoctaB pearenta (B kr): [IAA (B nepecyere Ha cyXxoe BelIeCTBO)
2-3, kpemHuitopranuyeckas xuakocts (I'KXK-10, 'K)K-11) 40-60,
Boja 958-937.

CBoiiCTBa pacTBOpa: MIOTHOCT, 1-1,24 r/cm®, Bsakocts 25-30 c,
nokasaTenb GuabTpaunMu 5-8 cm>/30 Mmun, CHC, = 1260 nxlla,
CHC10 = 27+90 nHa, pH 8+9.

PactBop, o6paboTatHblii MblIaMM JKMPHBIX KMCJIOT, COAEpPXMUT B
kayecTse 100aBOK aJIOMHHMEBble Mbla BBICUIMX XWPHbIX M Hadre-
HOBBIX KHMCJIOT, obecreyuBalownx WHrHOMpoBaHMe u ruapodobu-
3aluio.

Jlns npurotoBnenus 1 M® rauuucToro pactBopa Tpebyercs (B Kr):
rauHel 30—80, noaumepHoro pearewta (KMII, rauHa, merac, M-14)
3-5, OIl-10 10-7 (npu HeoOXOAMMOCTH YTsKeneHHUs), BOAbI 875~
888, cmecu CHAH (MmblioHadT, kBaclibl, HeTh B COOTHOIeHUsX 2:0,
6:1) 100-70.

CsoiicTBa pacTBOpa: TIJIOTHOCTD 106 1,18 r/cm’, Bsi3kocTb 18-
20 ¢, noka3atennb ¢unbTpauru 3-5 cm>/30 mun, CHC; = 6+18 alla,
CHCyo = 12+24 nlla, pH = 8+9.

Conenacviugernnbie pacmeopvi MCNomib3yloT Bo u3bexaHue kasep-
HooOpa3oBaHWit conM npu pasbypuBanud. B  3aBUCHMOCTH OT
MAacTOBbIX JaBJeHMi, TOIUIMHBI M COCTaBa CO/MeHOCHble nopoas! Oy-
pAT ¢ MPUMEeHeHWeM PaccoJia, IMUMHUCTOTO COJIEHACBIIIEHHOrO PacTBo-
pa, He 00paboTaHHOro peareHTaMM-TIOHH3UTENAMH GUALTpPALIKH,
M COJIEHaCLIIIEHHOTO TIJIMHUCTOrO PpacTBOpa, CTaOUIM3UPOBAHHOIO
peareHTamH.

Pacmeop na ocmose zudpozenis mazHusi COCTOMT M3 BOABl M I10JH-
MepHoro peareHta. B kavectBe cTpykTypooOpa3oBaTesisi, MHCHOM-
pylouteit 106aBK# M HacblUWAOUWMX CONell MCNOJb3yOT COMM MarHus
¢ OKCHJIOM (TMAPOKCMAOM) UIENOYHOIO MEeTajl/ia, B pe3yjbTaTe 4ero
o6Gpa3syeTcsi TMAPOreib MarHus.

Jins pa3bypuBanusi cosieil TOTOBAT COJIEHACHIUEHHbIA pacTBOp.
IIpn uUMPKYAALMHM 4Yepe3 cKBaxuHy AobaBiasior 1,5-2 % okcuaa
(rMApOKCHAA) IEeIOYHOTO MeTalia B BHAEe KOHIIEHTPHPOBaHHOTO pac-
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TBOpPa UAU «MoJokas. Yepe3 1-2 4, B 3aBUCHMOCTH OT MHTEHCHBHO-
CTH MepeMeLIMBaHUA W TeMIlepaTypbl, pacTBop npuodperaer reneob-
pa3Hylo KoHcHcTeHUMI0. [locne TOro kak ycJioBHasi BSI3KOCTb MOBbI-
cutcs no 30-40 ¢, a CHC, - mo 20-30 alla, B ruaporens gobasnsi-
10T peareHT-noHuaurtenb ¢uabTpaurn (KMII, kpaxman, KCCB, ok-
3U7).

Ha npuroTosnenue 1 M> pactBopa Tpebyetcs (8 xr): MgCl, (uan
MgSO,) 300-280, NaOH 15-20, Mg(OH), (unu MgO) 50-100,
KMIL 20-25, KCCbB-4 30-50, Boast 850—800.

CeoiicTBa pacTBOpa: TAOTHOCTL 1,2-2 r/CM YCNOBHaA BS3-
kocTh 20-40 ¢, nokasatens ¢unbTpaunu 5-10 cm>/30 Mun u boaee,
CHC, = 6+36 alla, CHCy = 12+42 alla, pH = 7,5+8,5.

Taxcenvie mudxocmu — pacTBOphl (MM paccosibl) coned (Tpe-
UMYIIECTBEHHO TAJIOTEHWOB ILIEJOYHBIX MWJIH UIEJIOYHO-3eMeJIbHbIX
MeTaJIOB) MM MX CMeceil, He cojaepXaiie TBepAbIX YacTHIL, ¢
nobaskoit uau Ges 10BaBKU MONMMepOB, OrPaHUYUBAIOLIMX (PUALTpa-
LHIO.

OcHoBHOe Ha3Ha4yeHHe TSKeJbIX XXUAKOCTeHl — BCKPBITHE TIpO-
AYKTUBHBIX FOPH30HTOB, 3aKaHYMBaHHe M IJylleHWe CKBaXXMH C JaB-
JieHWeM B T1acTax, NpeBbIUAIOIIMM [HpocTaTHdeckoe. [Ipu aroM
(no 3apybexHbIM AaHHBIM) B 2-5 pa3 yBeiuunBaercsi ero HedTe-
oTAAYa.

B kauectse TsXKesbIX XMIAKOCTeil B 3aBUCHMOCTH OT TpebyeMmoii
MJIOTHOCTH MOTYT MCMO/Mb30BaTbCS XJIOPMAB! HAaTpUs M KaabLHUA, a
Takxe Gpomuj Kanbiuus. HekoTopbie cBOHCTBa 3TMX COJell M HX Ha-
Chill[eHHBIX PACTBOPOB IIPHBeeHbl HUXe.

Cons... CaCl CaBr;
TMnoTHoCTH cyxoro Bemecma, r/cu 2,51 3,35
CsoilictBa pacTBOpa Tipu Temnepatype 20 °C:
LIOTHOCTR, T/cM.. 14 1,82
CoZepxKaHUE COJIH, % 39,86 58,84

OcHoBHble TIOKa3aTe/JH CBOMCTB TsKeNbIX >KUAKOCTEH B COOTBET-
CTBUM C MX Ha3HaueHWeM — MJOTHOCTb (B 3aBUCHMOCTH OT M/IaCTOBO-
ro JaBjeHns) M MokasaTenb Gpuabrpaumu (9-15 cm®/30 Mun).

11.3.2. PACTBOPH HA HEOTAHON OCHOBE

B 1ensx coxpaHeHUs KOJJEKTOPCKUX CBOMCTB IJIaCTOB W Tpeny-
NpeXXAeHUs1 OCN0XKHEeHH npu OypeHuH B HeyCTOM4MBBIX pa3pe3ax
npumensiiotrcst OypoBble pacTBOPbl Ha HedTsAHON ocHoBe. OHHU mnpea-
Ha3HayeHbl [JJisi BCKPBITHA M OCBOEHHs NPOAYKTHUBHBLIX TJIACTOB M
GypeHusl COMAHBIX OTOXKEHUH C MPOMJIACTKAMH KAaTMHHO-MarHHWeBbIX
coneit.

H3zsecmxogo-6umymnnii pacmeop (UBP) — pactBop Ha HedTAHOM
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OCHOBe, JUCIEPCMOHHOI Cpeloit KOTOPOro CAyXHUT AU3eNibHoe TOIVIH-
BO MM HedTb, a AucnepcHol ¢$a3oif — BBHICOKOOKHCIEHHLIA OUTYM,
THAPOKCHA KajibUMs, GapuT M HebOJblIOE KONWYECTBO 3MYJbIHpO-
BaHHOW BOJABI

[IpuMerisieTcss npu pasbypuBaHuM Jerko HabyXalouimx, CKJIOHHBIX
K obOBajaM T[JIMHUCTBLIX nOpoA, Npu pa3bypuBaHUM COJIEHOCHBIX
OT/JIOKEHM,  TIPe[CTaBJAEHHbIX  BbICOKOPACTBOPUMBIMH  COMSMH
(NperMylIeCTBEHHO TMOJAUBA/NEHTHbLIX MeETaJJIOB), a TaKxe [pH
BCKPbITUM TNPOAYKTHMBHBIX TJIACTOB C HM3KMMH KOJUIEKTOPCKUMHM
CBOMCTBAMU

bnaroaapst xopourmm cMasounsim ceoiictBam UBP nosbiaer ms-
HOCOCTOHMKOCTb [0JI0T PacTBOp MMeeT BbBICOKYID TepMOCTOMKOCTh
(200-220 °C)

Conepxanue komrnonentos B 1 mM° WBP pasnanuHoit crenenu
yTsXKeJIeHUs NpusedeHo B Tabn 115

[lokazatenn cso¥icts U6P-2 1 UBP-4 npusenens! B Tabn 116

Jlna BP xapaktepHbl Hynesas wid 61n3Kas k Heil dunabTpaums
M cofiepxaHune Bo/bl, He NnpeBbllliapiee 2—3 %

Hneepmubie 3Myasvcuu OTNNYAIOTCA BbICOKOM CTaOMJBLHOCTbIO
cBoHCcTB OHM YCTOHYMBBI NMpH OGO/MBLIIOM KOJIM4YeCTBe BbIOYpeHHOMH
MOPOAbI

Imynvcuonnwvili uzgecmxogo-6umymnoii pacmeop (IMBP) ~ un-
BepTHast 3My/abcusl (3Mynbcus II poma) Ha ocHoBe H3BecTKOBO-
OMTYMHOTrO pacTBOpa, coAepxalllass B KaueCTBe AMCIIEPCHON (hasbl
MHHEpPaJM30BaHHYIO BOAY W TBepdble komMrnoHeHTsl UBP (6urym, u3-
BecTb, Gapur)

IOUBP no csoiicteam 6an3ok k IBP, HO MMeeT ¥ HeKOTopble OT-
Anuns, obycnosiieHHble BLICOKHM colepxaHueM Bofibl B uyacTHocTy,
JOUBP umeer 6Gosnee BbiCOKYI0 (GMALTPALUMIO M TOHMXKEHHBIH MO
cpaBHenunio ¢ UBP npeaen tepmocroitkoctu (180-190 °C)

Huxe npuBeaens! nokasatend kadectBa JUDBP (momumo Texno-
JIOTMYECKHUX CBOWCTB, OOLIENPHHATLIX 1151 6YPOBBIX PacTBOPOB).

INeKTpoCcTabUAbHOCTE (HAMpskeHHe 31ekTponpobos) B 250-300
[nnHoemkocTs (MakcHManbhast 100aBka GeHTOHMTa,
KoTopasi HE NPHBOAHT K CHHXKEHHIO 3 1eKTpocTabmiab-

HOCTH) % 20
[okasatens ¢uabTpaun, cm’/30 MuH 1
Hanuuwe Boawt B duibrpare Her

CroitctBa IJWDBP peryanpyioT aHalorM4HO peryJMpoBaHMIO
csoiicte UBP

Buicoxoxonyenmpuposanmnvii  unsepmuoil IMyAbCUOHHBIL pACMEop
(BU3P) oTHocuTCca K cucTeMaM Ha HepTAHOU OCHOBe, TMOJYYaeMbiM
C TOMOILbIO CrelHalbHOrO 3MyJsibraTtopa — 3Mynabtana BUOIP npea-
Ha3HayeH [Jis NpUMeHeHWs MpH OypeHuH ckBaXkuH ¢ 3aboiHOMN Tem-
nepaTypoH, He npesbiwatouteit 70 °C B yka3anubix ycnoBusx BUOP
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TabtHua 116
Ilokasatesu cBoiicte HBP-2 u HBP-4

Ilokasartenn HUBP-2 MBP-4
1 2

[T10THOCTS, r/cM® 1,05-23 | 1,1-15 1,5-19 1,9-2,3
YcrnoBHas BA3KOCTSH, C, Nipu Hcreue-|{ 9-20 15-25 16~30 18-40
HHH 100 CM’ pacTBOpa M3 3aJ1MTOrO
200 cm® (npu 46 °C)
CTaTHYeckoe HampsOKeHHe CHBMIa
(npu 46 °C), alla

CHC, . 0-50 6-20 24-40 30-50

CHCyo 6-100 12-40 40-90 60—-120
[TnacTHyeckas BA3KOCTDL (NMpH < 100 50-70 60-80 70-90
46 °C), mITac
JluHaMHu4eckoe Hampsokenwe casura| < 100 30-60 50-100 70-120
g)lpH 46 °Q), nﬂa

uabTpanus, cM’/30 Muu 0-15 0,5-1,5 0,5-1,5 0,5-2

CozaepxkaHue BoaHoil ¢asm (zomyc- <10 <20 <20 <20
™Moe), %

Mpumevanua 1 IDnekrpoctabuasrocts 600 B 2 [Taa UBP-4 undpu 1, 2, 3
0603HaYaT HOMEpa pelenTyp

YCTOMUYHMB MpH HATH4YMM GOJBUIOTrO KOJHM4eCTBa BblOYPEHHO!H Mopoasl
M OTJIHYaeTCS BHICOKOM CTabMILHOCTBIO CBOMCTB.

CoctaB BU3JP B pacyeTe Ha 1 M* au3esibHOE TOMINBO MAH HedTh
450 n; soaublit pactBop conn MgCl,, CaCl, uaum NaCly 450 n,
CMAJ 30-40 x; smyawratop (smynbtan) 15-20 na; 6entonut 10—
15 kr, GapuT — A0 Moay4YeHus: HeoOX0AMMOI MIOTHOCTH PacTBOpa.

TepmocToitkocts BUIP Ha octioBe sMysibTasla MOXKHO MOBBICHTD
BBelleHWEM B €ro CocTaB OKHUCNIeHHoro 6utyMa B Buzle 15-20%-Horo
OUTYMHOrO KOHIIEHTpAaTa.

IIpu temnepatype go 100 °C KOH1IEHTpauusa GUTyMa JOJDKHA CO-
CTaBAATH 1 % (10 kr va 1 M%), npu 100-120 °C - 2 % (20 kr Ha
1 M), npy 6onee Bhicokoil Temnepatype (140—150 °C) — 3 % (30 kr
Ha 1 M°).

[ToMMMO OCHOBHBLIX TEXHOJOTMYECKMX CBOMCTB, XapaKTepHbIX AJf
6ypOBbLIX PacTBOPOB M U3MepsieMbIX OOUIENPUHATBIMH METOAAMM, NS
BUSP xapakTepnsl ciegyiouire nokasaTesH:

dnekTpocTabHABHOCTE, B .. 100
T auHoeMKoCTD, %

[okasatens duasTpauns, cM’/30 mun 0,5

Hanudune Boan B GHABTpaTE Her

Tepmocmotixuti uneepmno-amynscuonnniti pacmeop (TUIP) — un-
BepTHasi 3MyJibCHSl Ha OCHOBe MbLJIbHOTrO oJieoresiss (Haubosee xHp-
HbIX KMCJIOT OKHCJIEHHOTrO MeTposatyMma), KaTMOHoakTHBHbIX IIAB
(AB/JIM-xnopuaa) ¥ opraHo¢ubHbIX T7IMH, N0JAy4YaeMbIX MyTeM Mo-
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Tabauupa 117
OnmuManbHble COCTABN TEPMOCTOHKHX 3MYabcuil

Cog)go(u;gl:me Konuenrpauns 6enronnropoii ruunl, % Tpeaen TepMo-
212 Mac10) Yepkacckoii CapHTIOXCKOH ackaHckol ctoftkocry, °C
60 40 2 1,5 1 100
60 40 3 2 1,5 125
6040 - 3 2 150
5050 = 5 4 180
40 60 - 6 5 200

Mpumevanue CoxepxkaHHe MbUTbHOTO amyabratopa 4 % CMAJl u 2 % CaO.

anbukauun GeHToHHTa B cpefe Ga3oBo# amyibcuu. IIpumeHsioT ero
npu GypeHun ckBaxuH ¢ 3a6oiHoi Temnepatypoit o 200 °C.

Ipenmymectrsa TUIP 3akmoualorcs B HH3KoH 3ddexTuBHOM
BSI3KOCTH, BBICOKHMX CJBMIOBOM Pa3XHXeHMH M BbIHOCSLIEH crnocob-
HOCTH, obecrieynBaeMoit GLICTPbIM BOCCTAHOBJIEHHEM BS3KOCTH BbILe
30HbI 326051 U GO/BLION CKOPOCTHIO HaBOpa MPOYHOCTH CTPYKTYPHI.

OnTumanstibie coctasbl 6asosoro TUIP ¢ pasnnunbiM npepenom
TepMOCTOMKOCTH npuBeneHsl B Taba 117, a cocTaBbl yTsiKeleHHbIX
3MYJ/IbCMH B 3aBUCHMOCTH OT MX NJIOTHOCTH, BOJAOMACJISIHOrO OTHO-
1IeHMs] ¥ KOHLEHTPallMM OpPraHorauHbl — B Tabn. 11.8.

OcHoBHble MOKa3aTesid, XapaKTepusyioule YCTOHYMBOCTb IMYJib-
cvn s TUOP, nosmxHbl HaxoanTbes B CleAYIOWMX Npejgesiax’

SnexTpocTabHaBHOCTH, B 250-450
TMokasateap duavrpannn npu 150 °C, cm’/30 Mun 2-3
Hannuse Boaw B duasrpate Her

OfuenpuHATble TEXHOJOrMYECKMe TIOKa3aTeld 0ObIYHO COOTBET-
CTBYIOT CNeAYIOIMM 3Ha4eHUSM [JIacTHYecKas BA3KOCTb Mg, =
= 60-90 mIlac, CHC, = 12-85 alla, CHCy; = 24+110 alla. Ilna-
CTHUYeCKyI0 BSA3KOCTb M CTaTM4YecKoe HamnpshkeHHe CABUra CHHXKAloT
n06aBKO# HeOONBIWINX KOAMYECTB AM3eJbHOTO TOTIMBA WM HeyTs-
XKeJleHHOM (6a30BOM IMyJbCHU

Tabauyga 118
OnTHMaabHble €OCTaB yTaxkenenHsix TUIP

Cootrowenue a3 (KoHuentpauns opra-| I110tHoCTS 3My/b- | [Ipezes TepMocToit-
(BOaa Mac.10) HOTTHHH, % CHH, I/cM xoctH, °C
60 40 3 1,25 150
5050 3 1,5 150
4060 3 2,6 180
3070 4 2,25 200
2080 5 2,5 200
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Tepmocmoiivas unsepmmas IMYyabCUS Ha OCHOBE NOPOWKOOOPA3HOZO
amyaveamopa smynvcura IK-1 obnasaer BbICOKOH YCTOMYMBOCTBIO K
neficteuio TeMneparyp (a0 200 °C) v conesoit arpeccun OTcyTCTBHE
B ee cocrase BojiopacTBopuMbiX [IAB obecricumBaer crabunbHOCTD ee
CBOMCTB B Tpoitecce OypeHus

[Toka3aTesn CBONCTB MHBEPTHOH 3MyJbCHHM MOTYT M3MEHSTbCS B
IWKPOKKX Ipejesax’

TlnoTHOCTS, r/cM? 1,03-2,1
YcnoBHas BA3KOCTB, € 150-200
CHCmu, alla 3 24/12“48
Tokasate s dunbrpantuy, cm’/30 Mun 3-6
DaextpocTabu pHOCTE B 250-500

T nuHOeMKoOCTD, /1, He MeHee 225
Hannure soaw 8 duasrpate Her

11.3.3. TABOOBPA3HbIE NPOMBIBOYHBE ATEHTDBI

B kauecTBe ra3oobpasHbIX areHToB Npu OYpeHMM CKBaXHH MC-
NoNb3YI0T BO3AYX OT KOMIIPECCOPHBIX YCTAHOBOK, MPUPOJHLIHA ra3 U3
MarucTpajbHbIX ra3oMnpoBoA0B MMM 6/1M3/exXalMX FAa30BbIX CKBAXHH,
BBIXJIONIHBIE Ta3b! [BUraTentei BHyTpeHHero cropanusa (/IBC) Xorsa
BUJ areHTa He OKa3blBaeT 3HAYMTE/IbHOrO BIWSIHMA Ha TeXHOJOrHYe-
CKHit mipoliecc GypeHus:, npu BbiGope razoofpa3Horo areHra neofxo-
JAMMO YYMTBIBAThb He TOJbKO 3KOHOMHYECKYIO CTOPOHY, HO M Ge3onac-
HOCTb npoBesieinst Oyposbix pabor. UcnonssoBanue ITAB o6s3a-
TesibHO (12bn. 11 9)

[ns nonyyeHuss ycTOWYMBOM NeHbl B XUAKOW asze KpoMe pac-
TBODUTeNsl JOJKEH HaXOAMTbC XOTA Obl OAMH MOBEPXHOCTHO-
aKTHUBHbIA KOMIIOHEHT, aacopOupylomuiicss Ha Mexda3sHoi NMoBepXHO-
CTH PacTBOP — BO3AYX

Jlns noBbluieHHs CTaOUIBHOCTH NMeH B HUX K00aB/AIOT peareHTbl-
crabunuzatoper (KMLI[, ITAA, TBC), ysennuuBawcime BA3KOCTh
pacTBOpUTENsE M cNOcoOCTBYIOLIME 3aMeAIeHHIO MPOLIECCa MCTeYEHUs
KHKOCTH M3 NJEHOK

M3 HeopraHMyeckux aHWOHOB B Hanbosblueil cTemeHW criocobcrt-
BylOT nexoobpa3oBanmio ¢ocdatsl

Ans nonydeHus yCTOHuYMBOH MeHbl cocTa (B r/n) nexoobpasylo-
[Ero pacTBOpa AOJKeH ObITh CJAEAYIOLIHM

[Tenoobpaszyrouee [TAB (B 3aBUCHMOCTH OT MOJIEKYJIAPHON MACChI) 0.5~-5
TMonnmep-cTabuzatop nenst (KML, [TAA TIBC) 0,2-0,75
dnekTpoanTht (TpiHatpuiidocdar, NaCl) 0,1-0,5
Boxa OcratbHoe

[Ipy MPUroTOBNEHHH M MpPUMEHEHUH MeH HeoOXOAMMO yYMTbIBATh
cneayouide GakTopsl

MblJla XHPHBIX KHC/IOT HMEIOT MaKCMMalbHYIO NMeHooGpasylouyio
cniocobHocTb npu pH = 8-9,
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Tabnauua 119

OnTuMaIsHasA KOHIeHTpalunH nenoobpasyronmx [IAB B 3agHcHMOCTH
OT MHHEPATH3AUMH ILIaCTOBOH BOBI

Ontumasns- XapakTepHCTHKA N1aCTOBOM BOAB OTHowme-
Hast KOHUEH- HHe fo-
Tpauns I[T1AB, nycTuMoit
IAB % x obbeMy y KOHLEH-
Boawl (B ne- | Xummueckuit | CreneH» MHHepaaH3a Tpauum
pecyere Ha THI LMH {ImaMa K
aKTHBHOE obveMy
BEIECTBO)
Cynbdoron 0,23 [Tuapokapb6o [Ipecunie u crabommuue-| 12-11
HI1-1 HaTHO- panu3oBanHbie _(p =
katbuuesne, |= 1,0015 r/cM>, xect-
cynbdatHeie H | KocTbh = 0,09 Mosb/Kr)
XJIOPHHbIE
«Ilporpeces» 01 To xe To xe 12 11
on 10 01 « « 41-11
on-7 0,1 « « 41-11
KAY®D3-14 0,12 < < 12
Asonar A 0,1 < « 12
«[Iporpeccs 0,2 CynbgatHo- CpeaHeMUHEPATH30- 12
HaTPHeBble BaHHbIC M MWHEPATH30-
paHHble (p = 1,0015-
-10283 r/cM’  xkect-
KOCTh 0,09-1,43
MOJb/Kr)
OT11-10 02 To xe To xe 41-11
onz7 0,2 « « 41-11
Cynngonon 042 « « 12
HI-1
«[lporpecc» 11,2 « Paccormt (p = 1,19 12
r/cm’)
MNpuMmeyanne Paboyas temnepartypa 20-50 °C

ankuiapuacynbbonatel  obsanalor xopoiuel neHoobpasyiolieit
crnoco6rocThlo Npu mobbix 3HadeHunsx pH, kpome pH > 12;
nenoobpasyiowasi cnocobHocts [TAB ne usmensiercs npu pH =

’

nenoobpasyiowas cnocobuocts ITAB yBenuuuBaercsa ¢ nosbliue-
HUeM Temrnepatypbl go 90 °C,

YyeM MeHbllle TOBEPXHOCTHOE HaTshKeHWe, TeM Bbillle NeHoobpa-
ayouas cnocobHoCTD,

COJIM-)KUAKOCTH MOAABJISIOT NeHooOpa3oBaHue;

NMOJIMMEpPHbiE peareHTbl-cTabuan3aTopbl MOBLILIAIT CTPYKTYPHO-
MeXaHHU4ecKHe CBOICTBA NeH



11.4. TIPUTOTOBJIEHHUE, OYHCTKA BYPOBbLIX
PACTBOPOB

11.4.1. OCHOBHBIE MATEPHAJBI VI NPHTOTOBJIEHHA
BA3OBbIX BYPOBBIX IPOMBIBOYHBIX PACTBOPOB

TIauna — 0aMH M3 OCHOBHBIX KOMIIOHEHTOB 60JbLIMHCcTBA Bypo-
BbIX pacTBopoB. [lisi GypeHusi CKBaXXMH MCMONb3YIOT GEHTOHUTOBBIE,
cy66eHTOHUTOBbIE, NAJILITOPCKUTOBbIE M KaONIMHHMT-TMAPOCTIOIUCTHIE
TJIMHBL. .

Benmonumut cocTosT B OCHOBHOM M3 MMHEpPaJOB MOHTMOPHJUIO-
HUTOBOU TJIMHbI.

Yactuub! GEHTOHHTOBOM TJMHBI UMEIOT 4YelllyiiyaToe, MJIACTHHYA-
Toe crpoenne. JInHeHHble pa3Mepnl MX Haxonsitcs B npedenax 0,01-
0,4 Mkm ¥ npumepro B 10-100 pa3 mnpeBbINIAIOT HMX TOAUIMHY.
Yaenbhasi moBepXHocTh | I G6eHTOHMTa odeHb Bblicoka (Tabsa. 11.10).
CnocobuocTb k Habyxanuio obpaTtrma.

3Haqenue O0OMeHHOH €eMKOCTH Y MOHTMODUJIIOHMTA COCTaBJIAeT
(80+150)107° monb na 100 r cyxoit rmubl. CocTaB 06MeHHBIX Ka-
THOHOB, acCOpOUPOBAHHBIX Ha MIOCKOCTAX W IpasiX nakeros, MOXeT
6bITb npeMMylIecTBeHHo npeactanen kak Na®, K, tak n Ca®
Mg®'. JIByXBanenTHble KaTHOHbl YBEJIMYMBAIOT CHUIY anTﬂ)KeHV[ﬂ
Mexay mnakeTamu, noatoMy Ca-6eHTOHMT XyxXe AMCreprupyercs H
Habyxaer. Hanbonee uenecoobpasto ucnonb3osaTh GEHTOHMTHI C BbI-
COKOI1 eMKOCTbI0 06MeHa ¢ NpeMMyliecTBeHHbIM cogepxaHueM Na'.

Haﬂueopcxum (ammanynveum) — BOAHBIA AJIOMOCHJINKAT Mar’us,
MMEIOUWMH CIOUCTO-IEHTOYHOE CTpoeHHe. O6MeHHass eMKOCTb Majbl-
ropckuta nHesbicoka — (20+30)107 Monb Ha 100 r rymubr YacTuisl
NaJjbIrOPCKUTA MMEIOT MIJIOBHAHYIO (hopMmy. MeX4yacTHYHOe B3aUMO-
peiicteue 0OYCJIOBJIEHO MeXaHWYECKHM 3alleNnIeHHEM MIroAbYaThiX
YaCcTHLL

Tabnuua 11.10
OHU3NKO-XMMHYECKHE XapaKTePHCTHKH TJMHHCTRIX MHNHepanoB

IddekTuBHAA

ObmeHHast Tennora
Launucrsie eMKoCTh, 10 Si0,/R,05 | YACABHAA 0™ | cmaumBaHus,
MHUHEpa/THl Moms/100 r Bep:gi/orcrb, kIDx/r

Kaonuuur 3-15 2-3 20-80 2-13

Tannyasant 5-10 2-3 100-170 -

Hnnur 10-40 3-4 400-500 42-55

Cennonur, aTTa- 20-30 2,1-2,5 800-1000 46-122

MyJbCUT, OANBIFOP-

CKHT

MOHTMOPHJUIOHHT 80-150 4-7 450-900 46-122

Bepmuxyaur 100-150 4-7 - 105-126
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Tudpocmodu (zudpomycxosum wau uarum) UMEOT CTPYKTYPyY, Mo-
A00HYI0 CTPYKTYpe MOHTMOpHIIoHHTa. OTAH4He COCTOUT B 60JbLLIOM
yucae M30MOpdHBIX 3aMeleHnH.

Kaonunumu vMeoT KpucTanaudeckylo AByxcaoinywo (1:1) pe-
IIeTKY 3apsA0B Ha TOBEPXHOCTH, KAOJHMHHT TPYIAHO AMCIeprUpyeTcs,
MMeeT MaJylo eMKOCTh obmeHa.

Iupoko pacnpocTpaneHbl TJIHHBI CMEIIAHHBIX THMIIOB, HanpUMep
TMAPOCHIOAB C MOHTMOPWJIZIOHUTOM M KaoaunutoM. Komnmouaxo-
XMMHYecKasi aKTUBHOCTb TakMX [JIMH (eMkocTb obmena, nabyxaHue
W Jp.) 3aBUCHUT OT COAepXaHUs B HUX MOHTMOPHJIZIOHHUTA.

OcHoBHOI1 nokasaTesnb KayecTBa (COPTHOCTH) TJIMH — BBIXOJ pac-
TBOpPa — KOJMYeCTBO KyOWUYECKMX METPOB TJIMHUCTON CYCMEH3UM C
3aJaHHOH BS3KOCTBbIO U CcOJepXKaHWeM Mecka, MoJjy4eHHoe M3 1 T
rautbl. TexHuyeckme TpeGOBaHUSI K TAMHAM [JIsi MPUTOTOBJIEHUS
TJIMHOMOPOIIKOB M 6ypoBbIX pacTBOpoB periameHTupyioTcss TY 39-
044-74 (tabn. 11.11).

Texnonornyeckue ceoiicTBa pasznnynbix rmi CHI u CIUA npu-
BeZleHbl COOTBeTCTBeHHO B Tabn. 11.12 u 11.13.

Bce rauHbl Mo KONMOMAHBIM CBONCTBAM JeJIATCS HA TPU TPYMMNbL

1. BbicokokoanonaHble GEHTOHWUTOBbIE TJIMHBL CAPUTIOXCKHMH M
yepkacCkMi OentonuTthl 1 copra. DTM IMHBI CO3JAIOT XOPOIIME
crpymypupoaannme CYCNEeH3UH npu 00BbeMHOI KOHLEHTpaluK 3-

4 %, 4TO COOTBETCTBYET BbIXOAY pacTBopa bosee 10 M /T

2. I'smHbl cpeaHedl KOJJIOMAHOCTH — OTJAaHJIMHCKHMM, YepKaccKHil
(2-i1 copt), capurioxckui (2-i " 3-it copta) 6eHTOHMTBI, obecneyn-
BatolMe BbIXon pacteopa 10—4 M%/T.

3. HuskostonaHble raMHbl (APYXKKOBCKAsl, KyraHaKkckasi, He(bTea-
Gajgckast, OukisiHckasi), fnalouUlMe BbIXOZ pacTBopa MeHe 4 M /T
OHHM XapaKTepU3YIOTCs BBICOKMM 0OBEMHBIM conepxanueM TBepAoH
da3bl B cyenensum (14-22 %) u sbicokoOH mnaoTHocTblo (1,22-
1,35 r/cM).

Tabanua 11.11
IToxa3are i KauyecTBa [JIHH MO TeXHHYECKHM YCJIOBHAM

Hopma mpu saskoctn 25 ¢ no I1B-§
Tokasarens Copt
1 2 3 4
Brixon pacTBopa, M>/T, He MeHee 10 8 6 >6
MnotHocTs pacteopa, 10° kr/m’, He 1,06 1,08 1,10 > 1,11
6oxee
Coxnepxanne necka, %, ne 6onee 6 7 7 8

Mpumevaune Cuipbe A1 NOJMYYEHHS NATLITOPCKMTOBOTO NMOPOMIKA TOIXKHO
YA0BAETBOPATL TpeboBaHuaM | copra.
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Tabnruua 11.13

Texuosornueckne cBolicrsa pasmuyHuiXx ranH CUIA, HenbTaHHBIX
no Meroauxe AHH

Butxon pac [Tokasatenb
[auna 3. | dunsTpanun, pH

TBOPA, M/T | 510 % Marc
[exktoput (Kamicgopuns) 25,4 7.0 8,6
Na-mout™opuLionuT (BailoMuHr) 199 11,0 8,2
Ca-moHTMOpHILIOHHT (Katngopuns) 11,3 15,0 8,7
Ca-mouT™moppunonnt (Texac) 29 11,0 7,5
Wnnut (Manunoiic) 2.1 57,0 7.4
Kaonnunt (JIxopaxusa) 2,2 190,0 7,0
Arranynerut ([xopmkus) 16,7 105,0 71
Tannyaaut (Konopono) 2, 35,0 7.7

Jlns yckopeHWs! MPUTOTOBIeHUs! BypOBbIX PaCTBOPOB HCIOJIB3YIOT
[JIMHbI B BUAE T10POLIKOB.

[IMHONOPOILNOK NpeAcTaBisieT COB0M BHICYLIEHHYIO W M3MeJbyeH-
HYIO TIPUPOAHYI0 (MJM € A06aBKOM XMMMYECKHUX peareHTOB) TJMHY.
Inst npuroToBieHust GypoBbIX PAcTBOPOB NPUMEHSIOT [JHHOIOPOLU-
KM M3 GeHTOHUTOBBIX, MAJBIFOPCKUTOBBIX M TMAPOCHIOAUCTBIX [JIHH. B
1npouecce NMPOMU3BOACTBA BO3MOXKHO MOBbIlIEHHE KayeCcTBa IJIMHOIO-
POLIKOB 1yTeM 06pabOTKM [JIMH Da3sMYHLIMK peareHTaMH BO BpeMsl
noMoJa.

B cOOTBETCTBMH C TEXHWYECKUMH YCJIOBUSMU OCHOBHBIM MOKa3a-
TesleM KadyecTBa (COPTHOCTH) IJIMHOMOPOLIKA TaK Xe, KaK M [JIMH,
sBJIsieTcsl BbIXoA pacTBopa (Tabn. 11.14).

OcHOBHOM TNOKa3aTe/lb KauyeCcTBa NaJIbITOPCKUTOBOTO NOPOLIKA —
crnocobHocTb ero o06pa3oBbiBaThb B HacbiulenHoMm pactsope NaCl
YCTOUYMBYIO CYCHEH3HI0. Y CTOHYMBOCTb CYCIIEH3UN XapaKTepU3yeTcst

Tabnauua 11.14
Ioxasateay Ka4ecTBa [IHH N0 TEXHHYECKHM YCIOBHAM

Hopma npu saskoctu 25 ¢ no [1B-5

Toxazarens Copt

Buicunit 1 2 3 4

Maothocts pacteopa, 10° kr/m’ | 1,043 1,053 | 1,073 | 1,100 | > 1,100
He Gonee
Boixox pacTsopa, M°/T, He MeHee 15 12 9 6 <6
ConepxaHue necka, %, He 6oJee 6 6 7 7 8

MpuMevarnus 1. Belcumit ¥ yacTiyno 1 copr nonyyaT MoanHLNPOBaHU-
eMm rmH NaCO3 u Meracom (unu M-14) npu momone. 2. Braxuocts 6-10 %.
3. OcTaTox Ha cuTe MO pe3yJbTaTaM CHTOBOTO aHAIM3a CYCNeHInH ¢ cetkolt Ne 0,5
oTcyTcTBYeT, ¢ cetkoit Ne 0075 He Bonee 10 %.
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3HaveHHeM otcros [lokasaTenn kavecTBa NMaNbITOPCKUTOBLIX MOPOIL-
KOB CreAylollHe

BaaxHocTs, %, He 6oee e . 25
ToHKOCTb NOMONa — ocTaTok Ha cHTe Ne 020K, %, ne 6oree . . 10
Otcroit 7%-Hoit CYCHEH3HH, cogepxaueif 25 % coan (NaCl)

Ha XHAKYIO a3y, 3a 2 4, %, He Gomee .. ..., R
Conepxanue necka yepes 1 MuH, %, HE 60OM€E .. .ot oeevenrranns RO |

IIpupoonste nepmu u negpmenpodyxmol U3 HHUX OMNpeAeIEHHOTO
COCTaBa MCMONb3YIOTCS IpeUMYLIeCTBEHHO B KayecTBe AMCIIePCHOH-
HOM cpelbl PacTBOpOB Ha HedTsHOM ocHoBe M TMAPOGOOHBIX (MH-
BEPTHbIX) 3MYJBCHOHHbIX pacTBopoB Haubosnee wmpoko ais aTux
ueneil npuMensitoT gusesbhoe Tormmeo CocTosinne acdanbreHOB
(OCHOBHOTO KOJIJIOUHOTO KOMIMOHEHTa pPacTBOpa Ha HedTsIHON OCHO-
Be), CTeNeHb MX acCOLMAI{MM 3ABMCAT OT COJAEPXKAHUS B JUCIEPCHOH-
HOM cpefie apOMaTH4yeckux W napaduHosbIX yriesoaopoaos. [lepsole
NenTU3UPYIOT acdanbTeHnl, BTOpble BLI3bIBAIOT MX Koaryusauuwo. Ilo-
3TOMY ONTHUMAaJbHBIM /IS IU3eNLHOrG TOMJIMBA CYMTAIOT COJepXKaHue
10-20 % apomaTtuueckux yriesoaopodoB M 30-50 % napadmHOBBIX
ATtuM TpeboBaHUsAM OTBeyaeT AM3eNbHOe TorMso Mapok [JI u 3.

Coipas HedTb TakkKe MCIOJb3YeTcs JJis NMPUrOTOBAEHUS pPaCTBO-
poB Ha HedTsHON ocHoBe Haunbosnee mpurozHs! A 3TOrO HeGTH C
conepxatuem 3-5 % acdanbreroB H 8—12 % cmoi.

ButyMm HedTsHON MCHONB3YyeTCS B pacTBOpaX Ha He(TSAHOM OCHO-
Be B KadecTse AMCIIEPCHOI a3bl M SABISETCS PEryJsTOPOM €ro
CTPYKTYPHO-MeXaHU4YeCKUX M (UIbTpauMoHHBIX cBOiicTB. CocTaB M
KOJJIOMAHASE aKTUBHOCTb OMTYMa 3aBMCAT OT NMPHUPOABbI ChIPbS M YC-
JIOBUH ero okucieHust BuTymbl, nojiyyaemble OxuClIeHHEM TyAPOHOB
npsMoON ToHKu Tipu Temmepatype 270-290 °C, obnagaiot Xopolileii
CTpYKTYypoobpasyioleil cnoco6HOCTbIO, €CJM OTHOILEHHE COpepXKaHUs
achanbTeHOB K cMoslaM He MeHee 2,5 1. DuTymbl, nojiydaembie M3
OCTAaTKOB NapadMHOBBIX HedTeil OeCKOMIIPECCOPHBIM METOAOM TNpH
teMnepatype 250 °C, o6nagaioT cTpykTypoobpasylouteiil crnocobHo-
CTbIO, €CJIH OTHOILEHHEe CofepKaHUs ac¢albTeHOB H CMOJI K MacjaM
Gonee 1:4.

11.4.2, IPUTOTOBJIEHHE BYPOBbBIX PACTBOPOB

B npakTuke OypeHMsl CKBaXMH MCHOJNb3YIOTCS pasHoobpa3Hble
TeXHOJOTHYeCKHe MTpUeMbl [ TIPUTOTOBAEHUS OYPOBBIX PaCTBODOB.

[IpuroToBnenue pacTBopa C UCNojb30BaHHMEM HauboJee NpoCToit
TeXHoNoruyeckoit cxembl (puc 11.5) ocyllecTBisieTcs CAefyIOUNM
obpasoM. B emkocTb a1 mepemeliMBaHMSI KOMIOHEHTOB OYypoBOTO
pactBopa 7, OoCHAUIEHHYIO MeXaHM4YeCKUMH W C[HApaBJIHUYECKH mnepe-
MelllMBaTeJsIMU 9, 3a/MBAIOT pacyeTHOe KOMHYeCTBO AMCIIEDCHOHHOH
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Puc. 11.5. Hpocrelinas cxeMa npuroToBaeHus Gyposoro pacrsopa

cpeabl (06b1HO 20-30 M®) M c NMOMOWBIO LEHTPOGEXHOTO MK
nopiuHesoro Hacoca 2 (06bIMHO OAMH M3 TOAMOPHBIX HACOCOB) MO
HaTHeTaTeNLHON JIMHUU C 33JIBUXKKON 3 NOJAI0T ee yeped rUApOIkKeK-
TOpHBIIT cMecuTenb 4 M0 3aMKHYTOMY LIMKJIY. Melilok 6 ¢ nopouko-
0Bpa3HbIM MaTepHaZloM TpPAHCIOPTHPYETCS MNepeJBHKHbIM MOAbeM-
HUKOM HJH TPAHCTOPTEPOM Ha MAOWIAAKY eMKOCTH, OTKyjAa MpHU Mo-
MowM ABYX paboyMX ero MojaloT Ha Iuolaiky 7 ¥ BpY4HYIO Nepe-
MellaloT K BopoHke 5. HoXu BCnapbiBalOT MeLIOK, M TNODPOLIOK BbI-
CbINAeTCs B BOPOHKY, OTKY/Ja C NMOMOIIbIO0 [MIPOBaKyyMa MogaeTcs B
Kamepy TMIPO3XeKTODHOIrO CMecHUTeJis, Ille M NPOHUCXOJUT ero cMe-
IIMBaHUE C AUCTepcHOoHHOI cpenoil. CycneH3us civBaeTcs B eM-
KOCTb, [Jle OHa TIMATeNIbHO TepeMellUBaeTCs MeXaHUYeCKUM MM TH]-
paBiaMyeckUM nepeMmelinBatesiemM 9. CKopocTh NMojayud MaTepuaia B
KaMepy 3)KeKTOPHOTO CMeCUTEJISt peryjiHpyioT wubepHoil 3acioHkoM
(3aTBOpoM) &, a 3HaueHHe BaKyyMa B kamMepe — CMEHHbIMH TBepoO-
CIJIaBHBIMH HacaAKaMH.

Yr1axenenne 6ypoBOTo pacTBopa MopoliKooOpasHbIM GapHToM H
06paboTKy NopolKooOPa3sHbIMU XMMHYECKMMH PeareHTaMH OCYLIecT-
BJISIOT aHAJIOTMYHO MOCJjie MPUTOTOBJIEHUS] MOPUMHA UCXOAHONH KOJIJIO-
HIHOM CHCTeMBI (HanpMmep, BOAOIJIUHUCTOM).

OCHOBHOI HeJOCTaTOK OMMCAHHON TEeXHOJIOTMHM — ciaabas MeXaHu-
3auust paboT, HepaBHOMepHas M0Oa4a KOMIOHEHTOB B 30HY CMellle-
HUSA, chabuiil KoHTposib 3a npoueccoM. [lo onucaHHoil cXeMe Mak-
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CMMaJIbHAsi CKOPOCTb TNpPHIOTOBJIEHHMS] pacTBOpa He [peBblllaeT
40 M>/u

B oTeuecTBeHHOIt NpaKTHKe MCIOAB3YIOT NMPOTPECCUMBHYIO TEXHO-
JIOTHIO TIPUrOTOBJNIEHUSI M YTsikeneHUss DYpPoBbLIX pacTBOPOB M3 To-
pOLIKOOOPa3HBIX MaTepUasioB TeXHOJOTMSI OCHOBLIBAETCSH Ha NpHUMe-
HEHUM CepUItHO BbINYCKaeMoro obopyaoBaHUst GJIOKa MPUTOTOBJIEHUs
pacteopa (BIIP), BbiHOCHOrO rMAPO3XKEKTOPHOro CMecHUTels, THAPAB-
JIN4ECKOTO AHCMepraTopa, eMKOCTH UMpKyJIsiuHonHoi cucTembl (11C),
MeXaHUYeCKUX M THAPABJIHYECKUX MNepeMelliMBaTeseil, MOPLIHEBOro
Hacoca Beinyckaer¢a neckonbko tunos BIIP, pasnnyaroumxcs sme-
CTMMOCTBIO O6YHKePOB A5l XpaHEHUS MaTepualioB

Haub6onee wupoxo npumensiercsi BIIP-70, mbinyckaemblit Xansi-
XeHCKMM wMauwsasonoM On npeacrasiasier coboit (puc 116) asa
enbHOMETA/IMYeCKUX OyHKepa 7, KoTopbie 060pydOBaHbl pa3rpy-
30YHbIMM TMHEBMATHUYECKHMH YCTPOMCTBAMU 7, PE3MHOTKAHEeBbIMH
roppupoBaHHBIMKH pyKaBaMH 3 M BO3AYWIHbIMM ¢uabTpamu 2 B
komiieKT BIIP BXoAMT BBIHOCHOH MAPOIKEKTOPHLIA CMecHTelb 4,
KOTOpbIf MOHTHUpYeTCsl HernocpefcTBeHHO Ha emkoctH LC M coepm-
HseTCs ¢ ByHKepoM rodprupoBaHHbBIM PYKaBOM

ByHkepa npenHasHayeHbl /s nMpUeMa, XPaHeHUsA M MoJa4yy no-
polukooOpa3sHbIX MaTepUaoB B Kamepy I'MAPO3KEKTOPHOrO CMecHuTe-

11

3 ’T

4 e |
7
E
1 P4 AN
/ N\ Puc 116 Cxema 6oka
5 6 NPHrOTOBJIEHHA PacTBOpa
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aa OHu npeacTaBasioT coboi UMAHHAPHYECKUE Pe3ePBYapbl C KOHM-
YeCKMMMU [AHMIIAMM W KpbIllIeH, KOTopble YCTaHOBJIEHbI Ha YeThIpex
npuBapeHHbIX k pame 5 croiikax 6 [lopoirkoobpasHsiit MaTepuan
NojaeTcss B HUX M3 aBTOLEMEHTOBO30B Mo Tpybe, 3akpenyieHHoH Ha
BHell[HEel MOBEPXHOCTH LMIMHAPHYECKOH YacTH OyHkepa

K xoHHueckoMy AHHMILY NPHKPENaeHO pa3rpy304HOEe YCTPOWCTBO,
BKJIIOYalolLlee a3paTop, NOBOPOTHYIO IHOEPHYIO 3aCIOHKY M BO3AYLI-
Hblit 3xekTop Ha kpblwe 6yHKepa ycTaHoB/IeH BO3AYIUHBIA GUILTP

BbBIHOCHOH THAPO2)KEKTOPHBIH CMeCUTesIb COCTOMT M3 Kopnyca c
Tpems natpy6kamu K Bepxnemy natpybky kpenuTcs npuem ajis mo-
crynaiouero u3 OyHKepa MM 4Yepe3 BOPOHKY TMOPOLIKOOGPa3HOro
maTepuaia B seBom natpybke yCTaHOBJIeHbl CMeHHBIX TBEpAOCIIAB-
HbIM WITYHEep ¥ Tpyba AJns mogadyM XKuakocTH oT Hacoca K npasomy
natpybky npuxpennets anddysop u cauBnas Tpyba

[Ipu npoxoxAeHHWH NOJaBaeMON HACOCOM XXKMAKOCTH 4Yepe3 ILUTY-
LUep B KaMepe TMAPOIKEKTOPHOrO CMeCHTeNs co3faeTcsl Bakyym B
pe3yJibTaTe 3TOro NopolKoobpasHblii MaTepuas U3 GyHkepa nocrymna-
eT N0 Pe3HHOTKAHEBOMY TrOpPHPOBAHHOMY pYKaBY B KaMepy

[Ipunumn peiicreus BIIP coctouT B caeayowem (puc 117) [lo-
pollkoo6pa3Hbiit Marepuan (riauHa, 6apuT U Ap ), NPUBE3EHHBIA Ha
CKBa)XXKHHY aBTOLIEMEHTOBO30M, 3arpykaeTtcs B CHJIOChl | IIHEB-
MOTPAHCNOPTOM TpH NoMolUK Komrpeccopa Iloctynas B cunoc, ma-
Tepuaj OTIeNsieTCs OT BO34YyXa, a BO3AYX BLIXOAMT B aTMocdepy ue-

H3bsmounsiit
8030yX
3 1
3
- 8
: 8
§3
Puc 117 Cxema 3 g
pa6otut BIIP §. 3
7 - cwoc 2 - = §
dueTp 3 - 3zarpy ]

3oyHas Tpvba 4 -
pasrpviodHoe  ycT
poiictBo 5 - cucre-
Ma a3pHPOBAHKA 6 —
a’3poAopoxkKa, 7 -~
NOABOAALIMHIT 1L TaHT,
8 - rHApocMecHTE T,
9 - emxocts LIC
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pe3 duibTp 2 IlpM HeoOX0AMMOCTH Mojayd MOPOLIKOOHPasHOro Ma-
TepHala B TMAPOIKEKTOPHBII CMeCHTeNb BHaYalle as3pUPYIOT MaTepH-
an B cujoce, YyToObl UCKJIIOYMTh €r0 3aBUCAaHME IPU ONOPOXKHEHHH
CHJIOCa, 3aTeM OTKPbIBAIOT WMOEPHYI0 3aCJOHKY, B pe3y/bTaTe 4ero
obecreynBaeTcs JOCTYN MaTepHaioB B roppHPOBAHHOM LIJaHT

JKunxocTb, mpoxayuBaeMasi HaCOCOM yepe3 LITYUEP TMIPOCMECH-
Tesst, B KaMepe NocJelHero CO3AaeT pa3pexeHHe, a TaK KaK B CHJIOCeE
nozyiep>kHBaeTcs aTMocdepHoe AaBjieHHe, TO Ha KOHUAX rodpupo-
BaHHOTO LUJIaHra BO3HUKAeT Nepelnaj JaBjieHUs], NoOA RAeHCTBUEM KO-
TOpOro NopolKooOpasHbiii MaTepuall NepeMewiaeTcsl B Kamepy THMA-
pocMecHuTeNs, TAe CMeUIMBaeTcsl C [IpOKaYnBaeMON >XKMAKOCTbIO Bo-
POHKAa THAPOCMECUTENISI CIIY)XKHT ISl BBOLa MaTepuala B 30HY CMe-
WHBaHUsl BPYYHYio B 00bluHOM ciyyae e naTpyGok 3akpbiT NpobKoit

Bnox BI1P-70 o6opyaoBan ruapaBindecKuM H3MEPHUTENEM MacChl
nopoiukoobpasHoro Matepuasa [MUB-M u umeer cienymolyo TexHu-
4eCKYI0 XapaKTePHUCTHKY:

Yucro cunocos B onHoM 6Jloke 2

O6beM kaxaoro cuaoca, M° 35

Cnocob 3arpyaku cuiocos ITHeBmaTHYeck it

CwmecurensHoe yctpoltcTso Muapasnuveckoe  3kekTOp-
HOTO THNa

IMponasoaurenbnocts 6joka mpu mnojade MOPOLIKOQD-

PAa3HLIX M2TEPHATIOB B THAPOCMECHTEJH ORHOBDEMEHHO

H3 JBYX CHJIOCOB, KI/C 10

FabapuThi, MM 6200x3300x8000

Ha HenoaBuXHOH 4YacTH cHJI0CA CMOHTMPOBAHO Pa3TPY30YHOE
YCTPOMCTBO, BKJIIOYAIOLIEe TapeJb4aTblil MHUTATEsIb, MHEBMATHYECKHH
KEKTOp U MMAPaBJIHUYeCKHH cCMecUTesb, KOTOPbIH MOXHO YCTaHaBJIH-
BaTb KaK Ha IJiowaake 6710ka, Tak U Ha eMKOCTH HHMPKYJISLHOHHOM
cucteMbl OypoBoii ycTaHoBKM B nocnenHeM ciiydae BMeCTO Tapesib-
yaToro NUTaTeJsl NMpHMeHsieTcs LIMOepHBI 3aTBOP ¢ aIPaToOpoOM B
BepxHeit ero yactv IlpuBoa TapesibyaToro nmUTaTeNs OCYUIECTBJISETCS
NpH NOMOIIH 3JIEKTPOABMUraTesia ¢ peAykropoM Takx kak Tapeska
nuTaTess BpaliaeTcsd C MOCTOSSHHOHW 4acTOTOH, TO Mojayy NopouIKo-
obpa3sHoro MaTepuala B 30HY CMELIMBAaHUS DeryJUpyIOT, H3Me-
HAS MOJIOKEHVe CllellHaJbHOI0 HOXA, BXOASINEro B KOMIIJIEKT MHUTa-
Tens

Jlnsl paBHOMEpPHOrO pacrpeseleHHsi KOMIIOHEHTOB N0 BceMy 00b-
eMy OypoBoro pacTsopa NMPUMEHSIIOT MepeMelllMBalolle YCTPOCTBa.
rMpaBjMyYeckue U MeXaHM4yeckHe nepeMelIMBaTeH

11 43 OYHUCTKA BYPOBOIO PACTBOPA OT UILJIAMA

JAns ouncTkM OypoBoro pacTBopa OT LLIaMa HMCIOJMB3YIOT KOM-
TUIEKC DPa3/IMYHBIX MeXaHMYeCKMX YCTPOHCTB' BUOpalMOHHbBIE CHTa,
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THAPOUMK/IOHHBIE LIAAMOOTAENWTeNN (NeCKO- M HIQOTAEAHTENH),
cenapartopsl, ueHTpudyrd Kpome Toro, B Haubonee 61arornpuATHLIX
YC/I0BUAX [1€pe]l OYUCTKOM OT wWaaMa GypoBoit pacTtBop obGpabarbiBa-
I0T peareHTaMH-(IOKYAAHTAMH, KOTOpblE [MO3BOJIAIOT HOBLICHTh 3¢)-
($EKTHBHOCTL PabOTLI OUMCTHBIX YCTPORCTB

B cocraBe UMPKYASIMOHHOW CHCTeMbl alnaparbl JOJIKHBI YCTa-
HaBJIMBATBLCA MO ClefyIOllel TeXHONOorH4YeCKOH LeNoYyKe CKBaKMHa —
ra3oBblil cenapatop — 6siok rpyGoOH OYMCTKH OT ui1aMa (BHOpocH-
Ta) — Aerazatop — GJ0K TOHKOH OYMCTKM OT LuaMa (I1ecKo- ¥ UJIOOT-
AenuTeNH, ceraparop) — GJIOK peryJMpoBaHUs coaep)KaHHs W COCTa-
Ba TBepao# daasl (1eHTpHUdYra, TMAPOLIMKIOHHBIR TJIMHOOTACNUTEDb)

Pasymeercsi, Npd OTCYTCTBMM Ta3a B OypoBOM pacTBope HUCKJIO-
YaIOT CTYMEHH AeralaliMH, NMPU MCNONL30BAHUM HEYTAKENEHHOrO pac-
TBOpA, KaK MPaBUJIO, HEe NPUMEHSAIOT TIMHOOTAE/AUTENH U LEeHTPHOY-
T, TIPU OYMCTKE YTskeleHHOro GypoBoro pacTtsopa 0ObIYHO MCKIIIO-
YalOT THAPOLMKJIOHHLIE LLIaMOOTAeNNTeNMn (I1eCKO- M MI0OTIeJHUTe-
M), Te Kaxaoe oOOpPyAOBaHHE T[peHA3HAYeHO [J1S1 BbIMOJHEHUS
onpefeeHHbIX GYHKUMA U He sABAsETCd YHHBEpPCaNbHLIM NS BceX
1€0JI0TO-TEXHHUECKUX YCI0BUI OypeHus

B 6ypoBoM pactBope B npouecce OypeHHsi CKBaKHMHbI NPUCYTCT-
BYIOT TBepAble YacTMILl PadjuyHbiXx paamepoB (puc 118) Paamep
yacTull OGeHTOHHTOBOTO TCJIMHONOPOIIKA MW3IMEHAETCH OT EeAHHULbI
110 1IeCATKOB MUKPOMETPOB, llopouikoobpasHoro 6apura — ot 5—10 a0
75 mxM, utnama — ot 10 MxM 1o 25 mMm B peaynntare anurennHoro
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Pazmep uacmuy, Mkm

Puc 118 [Incnepchbii cocras 6ypoBoro pactsopa H npeleibHbie BO3MOXHOCTH
annapartoB JIA OYHCTKH PacTBOpa OT ULIaMa

1, 2 - AMCTepCHBIN COCTaB rIMHONOpOIWKA u Gaputa 3 4 — AucnepcHblf cocTaB WA
Ma COOTBETCTBEHHO Yeped OAIMH H JIBa HHKAA UMPKYARLHM
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BO3AEMCTBUsI YaCTHLbI lIJaMa NOCTENeHHO MPEBPAIAOTCA B KOJJIO-
MIHBbIE 4acTHLBI (pPajMepoM MeHee 2 MKM) M UIDaioT B€CbMa 3amerT-
Hyl0 pons B (DOPMMDOBAHUM TEXHONOTMUYECKMX CBOWHCTB OypoBOro
pacTBopa.

MakcuManbHas Ha cUTax CTeneHb OYWUCTKHM NpPU KCMOJNb30BaHUM
IMIMHUCTBIX pacTBOPOB focturaet 50 %.

[IpumeHeHMe THAPOLMKIOHHOIO TIECKOOTAENUTENA MO3BOJSAET
yBeIMYUTH CTENeHb OYMCTKM OypoBoro pactBopa Zo 70-80 %; yma-
JIIOTCA YacTULbI 1IaMa pa3MepoM Gonee 40 Mxm. as Gonee ray6o-
KOH OYMCTKM MPHUMEHAIOT 6aTape}o THAPOLIMK/OHOB JHAaMeTpOM He
Gonee 100 MM — nnoorgenuteneit. C NoMolLbIo 3TUX anmapaToB yAa-
ercs OYMCTUTh OYPOBOI pacrBOp OT YacTMI IJlaMa pPasMepoM [0
25 MKM M MOBBICHUTb CTereHbL o4KcTkH 10 90 % u 6onee.

Bosee rayGokas ouncTka oT uijlaMa COMpsbKeHa ¢ MPUMeHeHHeM
BbICOKOTTPOHU3BOAUTEIBHLIX LEHTPUGDYT U MO3TOMY OOBIYHO IKOHOMM-
yeckn HeBblroaHa. /lanbHeiilliee yMeHblUIEHHE COAEPXAHUS TBEPAOH
¢da3bl B OypOBOM pacTBOpe OCyluecTBAsieTcs pa3baBneHuem aubo Me-
XaHu4eckoi 00paboTKoil HebGoNbUION YacTH LUMPKyNUpylolero 6ypo-
BOro pPacTBOpa, B Pe3yJbTaTe KOTOPOH M3 HEro yAanseTcs M30bITOK
TOHKOAUCHEPCHLIX (pa3mepoM 10 MKM M MeHee) YaCTHLL

lnsi yTsxeleHHOro pacTBopa CTeleHb OYUCTKM OrpaHM4YMBAETCH
HeODXO/AMMOCTBIO COXPaHeHHs B pacTBope yTskenurens. Iloaromy
MeXxaHHYeCKMMH arnapartaMu U3 YTAXe/leHHOro pacTBOpa paKTHYe-
CKM MOryT ObITb M3BJleYeHbl YaCTHLb! 1JIaMa pa3MepoM JiMib Gonee
74 mxm. Yactuusl waama pasmepom oT 5-10 go 75-90 mxm HeBo3-
MOXHO OT/AeNMUTh OT YacTul GapuTa, a Tak kak NorepH Oapura Hemlo-
MYyCTUMBI BCJEACTBHE €ro BLICOKOH CTOMMOCTH, JajlbHeiuiee yayullle-
HUE CTeMeHW OYMCTKM YTsKeJEHHOTO PacTBopa oOObIYHO OCYIeCTB-
JISIIOT TIePeBOAOM YacTHl uinama B Gose raybokoaMcrepcHOe COCTOs -
HUe (HalpuMep, TNyTeM NpUMeHeHUs (IOKYNSAHTOB CENeKTUBHOTO
neictBusi). [Ipu aToM Gonbllloe BHMUMaHUe YAENSIOT peryjupoBaHUIO
CO/lepXaHUs M COCTaBa TBepP/OH (a3bl ¢ NMOMOUIBIO LEHTPUPYTH HIM
THPOLIMKJIOHHBIX TJIHHOOTAENHUTE M.

Bu6pocuma

[naBHBLIMM  daKTopaMy, ONpeAeNsIOIIUMU TIY6HHY OYMCTKH W
TIPONYCKHYI0 CMOCOGHOCTh BUOpPOCHUTA, SABNAIOTCA pa3Mep siueek CeTKH
M rnpocedBalolllasi MoBepxHocTb. OCHOBHbIE 3/eMEHTBI BHOpOCHTa
caeayromue (puc. 11.9): ocHoBanue 7, nomaoH Ans cbopa OUMINEH-
HOrO pacTBopa 7, NPUEMHMK C DacrpeaeauTesNeM MOToka 2, BUOPHU-
pyowas pama 5 c¢ cetkoil 4, suGparop 3, amoprusartopb 6. Bubpu-
pYIOLiH€e paMbl pacroaraloT Kak B8 [OPM3OHTAJbHOHN, Tak M B Ha-
KJOHHOM I[JIOCKOCTH, a MX /BWXeHHe MOxxeT ObiTh BO3BPaTHO-
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Puc. 11.9. Cxema Bubpocura

TIOCTYNATEJIBHBIM M0 MPSAMOH, 3JIMNCO00pa3HbM, KPYrOBbIM U KOM-
GUHHMPOBaHHBIM.

OnTHMansHoe COOTHOUIEHHe MeKAy AJMHONM M MIMPDUHOR MpoceM-
BAIOLIMX YCTPOMCTB cocrtaBasier 2:1, a pa3Mepnl CeTKH He [OJKHbI
npeBblliaTh cleAyoOWMX: AnMHa 2,6 M, mpuHa 1,3 M. Hanbonburyio
NPOM3BOAUTEIBHOCTL BHOPOCMTO MMeeT B TOM CJly4yae, KOrda ULIaM
COCTOMT M3 Mecka, HAMMEHLLIYIO — KOra IIJaM MpeAcTaBeH BSA3KH-
MU TIMHamd. B 3aBUCMMOCTH OT THMa M AMCTIEpCHOTO COCTaBa UilaMa
MPOU3BOAUTENBHOCTE BHOPOCHTA MOXET CYIIECTBEHHO W3MEHATHCH.
IbdEKTMBHOCTb OYUCTKM BO3PAcTaeT M0 Mepe YBENUYEHUS BpeEMEHM
HaxOX/EeHHs YaCTHIl Ha CeTKe. JTOr0 MOXHO AOCTHYD YBEJHYEHHEM
ANMHBL CETKH, CHUXKEHHMEM CKOPOCTH TMOTOKA, YMeEHbIIeHHeM Yria
Hak/IOHa CEeTKH, H3MeHEHWEM HampaBJeHHs MepeMellleHHsl YacTHll,
YMEHbLIEHHEeM aMIIUTYAbl KoJeGaHWil CeTKH, OfHOBpPeMeHHbIM HC-
MoNb30BAHUEM [ABYX NOCJe40BATENLHBIX WM NapajellbHbIX CETOK.

dddextBHOCTE PaboThl BHOpocHTa (NPOMyCKHAs CIOCOOHOCTD,
rIybuHa ¥ CTeneHb OMHCTKM) 3aBHCHT Mpexie BCero OT THIa M pa-
Go4ero cocTosiHus BUOpHUpYloleld ceTku. B oreyecTBeHHOM OypeHuM
IS O4MCcTKM OYPOBOTO PACTBOPA MCMOMBL3YIOT HEPKABEIOLLYIO CETKY
¢ pasmepoMm sdeitikn 0,7x23; 1x2,3; 1x5; 0,16x0,16; 0,2x0,2;
0,25x0,25; 0,4x0,4; 0,9%0,9; 1,6x1,6; 2x2 ¥ 4x4 MM.

Ha cpeactsa rpyGoil OMMCTKH, T.e. BUBPOCUTa, IPUXOAHTCS 60J1b-
as 4acTh OYHUCTKU OYPOBOro pacTBopa OT WIZlaMa, MO3TOMY UMEHHO
MM ClleflyeT yaenats Haubosblie BHUMaHue. s yTsikeneHHbIX Oy-
POBBIX PacTBOPOB 3TO, B CYLIHOCTH, €AMHCTBEHHBbIH BbICOKO3(GeEK-
TUBHBIA anmapar. B mpaxkTuke oreyecTBeHHOro OYpeHMS MCIONb3Y-
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Puc. 11.10. Bu6pauuousoe curo CB-2

I0TCSl ONHOsIpYCHbIe cABoeHHbie BHOpocuta CB-2 u CB-2b, a takxe
O/IHOSIPYCHBIE IBYXCeTO4Hble Bubpocuta BC-1.

BubpaunonHoe casoeHHoe BUOpocuto CB-2 (puc. 11.10) cocrout
M3 paMbl 7, pacrnpenenrTenbHOro xenoba 2, IByX 3/eKTPoABUraTeei
3, orpaxcaenus 4, BUOpUpYylolLe# paMbl 5, amopTH3aTopoB 6 U Gapa-
0aHOB /1Sl HATSIKEHUSA CETKH 7.

BokoBble CTEHKH, NPUBAPEHHbIE K [10JI03bSAM OMOPHOM paMbl, 0b-
Pa3ylOT BaHHYy, B KOTOPYIO MOCTYNaeT OYMILeHHbIA OypoBoil pacTBOp.
Ha onopHo#t pame ycTaHOBJeHbl pacripefenuTeNbHbIA xeaob U aBe
BUOpUpYyiollle paMbl. PacnpefenurenbHbiil xenod ycTpoeH TakuM
o6pa3oM, 4yTo obecrednBaeT NpueM OypOBOTO pacTBOpa C TpeX CTOPOH
M Nofauy ero Ha CeTKy BMOpHpylouledi paMbl yepe3 /Ba CIMBHbIX
NoTka. BhIpaBHUBATeNM CAMBHBIX JIOTKOB 06eCreuyuBalOT paBHOME]-
HOe paclpeaesieHUe PacTBopa 110 LIMPUHE CeTKH.

KonebatenbHble ABHXEHMsS! CeTKaM cool1aloT BUOPaTOpLI, NPUBO-
OuMLIe B JABHJKEHWe ABYMsl 3nekTponsurateaamu. Kaxaas subpu-
pyolllas paMa oOIMpaeTcss Ha 4YeThipe De3MHOBLIX aMOpPTH3aTopa M
uMeeT BMOpaTOp ¢ 3KCLEHTPMKOBBIM BajoM. Ha koHuax BuGpupyio-
el paMbl YCTaHOBJeHbl iBAa OapabaHa ¢ XpanOBLIMM MeXaHH3MaMH,
Mexay 6apabaHaMu HaTsruBaeTcs paboyasd 4aCTh CETKM, M €€ 3amac-
Hasl 4acTb, Koropas B 2 pa3a GoJbute pabouedd, HaMaTbiBaeTCsi Ha
BepxHMH OapabaH Bubpupyoweid pambl. 1o Mepe M3Hoca ceTkM
nepeMaTbiBalOT Ha HUXHMHA OapabaH [0 MOJHONG HM3HOCa MO Bcei
IUTHHE.
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Bubpocuto CB-2 B cocTosiHuu nponyctuts A0 60 n/c OGyposoro
pacTBOpa NMpH CeTKe ¢ paiMepoM siueitku 1x5 mMm. [auHa paboueit
yactu ceTku 1,2 M, mmpuna 0,9 M. OOias a1MHa ycTaHaBJMBaeMOoit
Ha Bubpocuto cetku 4,5 M. CeTka xonebnerca ¢ yactotoi 1600 uiam
2000 xonebanwit B 1 mun. HakinoH cerku k ropusonty 12-18°. Mac-
ca BubpocuTa 1380 «r.

Bubpaumontoe cuto CB-2b npexacrasnser cob6oit MoaepHHU3HPO-
BaHHbi BapuaHT cuta CB-2. OHo paccunTaHo A/ YCTAaHOBKM Hello-
cpeacrBeHHo Hap eMmxocTeio IIC M nostoMy He MMeeT BaHHBI AJid
NpHUEMa OUMINEHHOro pacTBopa. KpoMe Toro, k KOPHMYCHOH CTeHke
pacrpene/nTeNsHOW KOPOOKH npHBapeHbl MaTpybku anameTpamu 325
u 60 M. K 325-MM maTpyOKy NPUCOEAMHSIOT PacTBOPOTNPOBOM, MAY-
LMA OT yCTbsl CKBaXMHbI, 60-MM maTpybok ¢ dnaHueM uepes 3a-
ABKXKKY COENMHSETCS C BCIIOMOTaTeNbHbIM HarHetaTelbHbIM Tpy6o-
NpoBoAOM GJI0Ka OYHMCTKH.

TexHONOrMYECKHE XaPAKTEPUCTHKHU ITUX BUOPOCUT OAMHAKOBbIE.

Bubpaunonnoe cuto BC-1 3HayMTeJbHO CJOXKHEEe OMHCaHHBIX
Bbille, HO Gosee 3 deKTUBHO, OCOBEHHO MPU OUMCTKE YTSXKETEHHBIX
6ypoBbix pactBopoB. OHo coctout (puc. 11.11) u3 craHuHbl 1 and
kpenjenusi BuOpocuta Ha Gnoke oumctkn IIC (cTaHMHa siBAseTCS
Takxke COOPHMKOM W pacrpefelMTe/IeM OYHILEHHOIO pPacTBOpa) M
BUOpHpYIOILEH paMbl 7, NpegHa3HaueHHON [/ HENocpeACTBEHHOM
O4YMCTKH OYPOBOIO pacTBopa TYTEM MPOUEKHMBAHUSL €ro Yepe3 CMeH-
Hble BUOPHpYIOIME CETKU 1 cOpoca 1lamMa B OTBaJlL.

CraHuHa npeacraBiaseT coboi NPOCTPAHCTBEHHYIO KOHCTPYKLHIO,
BBINOJIHEHHYIO M3 TpoduabHoro nmpokata. [losno3bsi-caHH coequHeHbI
mexay coboit aByMs Tpybamu 3 u amcrom-noanoHoM. Ha monosmsax
yCTaHaB/IWBAeTCA NPUEMHash eMKOCTh 4 N1 TOCTYMNAloUlero U3 CKBa-
xuHbl OypoBoro pacTBopa. B BepxHeil yact TNpUeMHOI €MKOCTH
CMOHTHPOBaHbI MOBOPOTHbIE DACTIPEAENMTENIN IIOTOKA 5, ¢ TMOMOIIbIO
KOTOpbIX 00ecrieYnBaeTCsi PaBHOMepHasl Mojadya pacTBOPa Ha CETKY.
Pacrnipenesnntenn MOryT GUKCHUpPOBaTbCs TOA JIOObIM YTIOM K TMOTO-
ky. lns noaaun pacrBopa, NMpH HEOOXOAUMOCTH MHMHYS CETKY, NpH-
€MHasi eMKOCTb MMeeT KJIMHOBOW Wnbep 6, cTeneHb OTKPBHITUS KOTO-
pOro peryaupyercsi BpyuHyio u ¢ukcupyeTcs uensio. Ilo Gokam
nono3beB-caHell MMEIOTCA  OTBEPCTUS, TNO3BOJSAIOLIHE BLIMYCKATh
ouMLIeHHbIH pacTBOp. OTBEPCTHS 3aKPBIBAIOTCSA TIOCKUMH inbepa-
MU 2.

Ha nonosbsix ycraHoBJeHbl YeThipe TyMObl 70 A8 MOHTaxa BHO-
pupylomeii pambl. CBA3b MexXAy CTaHHHOM W BUOpHpylouielt pamoit
OCYIIECTBACTCA TPH TOMOLIM YeThIPeX BUTBIX LHUJIMHAPHUYECKUX
npyxus 71,

[Toa xO3bLIpbKOM NPHUEMHON €MKOCTH pacrosiodeHa pPy4Hasd CTaH-
UMS 1S TIeDUOAMYECKOM CMa3KM TOALIMITHUKOB BUGpaTopa.
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Bubpupyioitas paMa Mo KOHCTPYKUMH NpeACTaBAAIOT coboi 3a-
KpelnjieHHoe Mexay OOKOBMHaMM OCHOBaHME AN KpPEIJIEHHSA CeTKH.
KpoMe ocHoBaHMs ceTKH GOKOBHHLI CKDEIUIAIOTCA CTSXKHOM TpyGoH,
KoprycoM Bubpatopa M pamoi npHBoaa. B kopnyce BHOpaTopa &8
pa3MellleH BaJ, HA 000MX KOHLAX KOTOPOTO YCTaHOBJEHbI Auc6asiaH-
Cbl, co3aalolIMe HeoOXOAMMYI0 aMIIIUTYAy koneGauuii. Ha pame npu-
BO/la YCTAaHOBJEH 3JMEKTPOoABHraTeNb 9, obecneynBalolMit HYXKHYIO
4acToTy KoJeGaHHM, a Ha NPOTHBOMOJOXHOM KOHIIE pacloJIoXeHbl
IPY3bl, YpaBHOBELIMBalOlIMe NpUBOA. [IBMKeHMe OT JBHMraTens K
BUOpaTopy nepesaeTcs ABYMS KJIMHOBBIMM PEMHAMM.

Bubpocuro BC-1 ocHallaetcs AByMsA 3alellaHHBIMH B KacCeTbl
cerkamd. Hcnonbaylorcss ceTkm ¢ pa3MepoMm sAueidiku 0,16x0,16;
0,2x0,25; 0,4x0,4 1 0,9x0,9 mm. IlepBass ceTka ycraHaB/JHBaeTCsl To-
PH30HTaJIBHO, a BTOpPasi — ¢ HAKJOHOM 0KkoJo 5° K ropusoHTty. Ilome-
peuHoe HaTshKeHWe KaXIOW CeTKU OCYIIECTBJISeTCS TOAMpPYXHHEH-
HbiMU Gontamu ¢ ycunueMm go 50 kH. Tpaexropus koneGauuii cetok
aanuntuyeckas. Haubonpwas nsoiiHas ammiutyaa 8 MM, yacroTa
konebanuit 1130 n 1040 B 1 Mun. PaGoyas noBepxHOCTb CETKH
2,7 M%.

Bubpocuro BC-1 cnocobHO nponycTuTh yepe3 ceTKy € A4eiKoi
0,16x0,16 MM 40 a/c Boasl u He Menee 10 j/c 6ypoBoro pactBopa.
IIpy ucnonszoBauumn cetkn 0,9x0,9 MM mpomyckHas croco6HOCTH
Bubpocuta npesbiuaer 100 n/c. Macca Bubpocura 1800 xr, anuHa
3 M, wnpuna 1,85 M, BbicoTa 1,64 M.

Tudpoyuxaonnvie wnamoomaoenumenu

Tuapouuknon (puc. 11.12) npencrasnsier coboil HUAHHAD, COEqU-
HEHHBIH C YCEUeHHBIM epeBepHYThIM KoHycoM. HuxkHssa yacTs Ko-
HyCa 3aKaH4YMBAETCA HACaAKOM IJIs1 C/IMBA TECKOB, 2 LWIHHAPUYECKAs
yactb 0060pyAyeTcs BXOAHON HacalKoii, Yepe3 KOTOPYIO HarHeTaeTcs
6ypoBoii PacTBOP, U CIMBHBIM NaTpyOKOM, Yepe3 KOTOpbIi OTBOAUTCA
OYHILIEHHBIA PacTBOP.

bypoBoit pacTBOp HacocoM MNOAAaeTcs Yepe3 BXOAHYIO HacCaJAKy
B UM/JMHAPHYECKYIO 4aCTh FMAPOUMKJIOHA MO KacaTeJbHOM K BHYT-
peHHel moBepxHocTH. Obsagas CpaBHUTENbHO GO/BLIOH CKOPOCTbIO
Ha BXOJ€, YaCTMUbl llJaMa TIOA AEHCTBMEM MHEPLUMOHHLIX CHJ OT-
OpacbiBalOTCA K CTEHKEe TMAPOLMKIJIOHA M [ABHXKYTCS K NMEeCKOBOH Ha-
cajKe.

ToHKOANCTIEPCHbIE YACTHLBI LIJlaMa BMeCTe ¢ KOMIOHeHTamu Oy-
POBOTO PacTBOpa COCPELOTOYMBAIOTCA B CNHpajleBUAHOM TOTOKE,
ABMXYLIeMcA cHu3y BBepX. [lomajas B c/MBHOW MaTpyboK, OYMIlNEH-
HBIA PacTBOP BLIBOAMTCS M3 LMKJOHA, a WJiaM (NeCKH) NepeMelilaeT-
€A BHELIHUM, ABUXKYIIMMCA BHHU3 CIIUPAJIEBUAHLIM TOTOKOM K NeCKO-
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Puc. 11.12. Cxema rMApPOLMKJIOHA VIS OMMCTKM
6ypoBoOro pacrsopa OT lL1aMa

BOH HacaiKe M BbITpyXkaeTcs uepe3 Hee
BMeCTe ¢ HeKOTOpoil 4YacTbio 6ypoBoro
pacTBopa.

Texnosornyeckue nokasarenu paboTsi
LUMKJIOHA MPH pa3felleHMH CYCTIeH3UM Ha
KHAKYIO U TBepAylo ¢asbl yXyMIAlOTCH
NpH  YMEHBIIEHMM HamNopa [OAAIOLIEro
HAcoca, yBeJHYEHUM BA3SKOCTH WJIM MJIOT-
HOCTH MOAaBaeMOH KHOKOCTH, TOBbIlle-
HMM KOHLUEHTpPALUMH TBEpAbIX 4YacTHll B
CYCNEH3UM, MOHWXKEHHH TJIOTHOCTH TBEp-
AoN da3bl, YMEHbLIEHUU pa3Mepa OTAe-
JIIEMBIX YaCTUL, Pe3KOM OTJUYMUH (POPMBI
4acTUL OT cdepHYecKol, COKpallleHUH
pa3Mepa OTBEPCTHA NECKOBOM HacaaKH,

[mapounknoHHbIe LIaMOOTAEIUTEH AENAT Ha NMECKO- M MII00TAe-
autenn ycaoBHo. IleckooTnenutenn — 370 0ObeAMHEHHas eAHHBIM
NOJAIMIMM U CIUBHLIM MaHUGONBIOM OaTapest TMAPOLMKIOHOB IHa-
MeTpoM 150 MM U Gosee. MnooTaennTensiMM Ha3bIBalOT aHaJOTMYHbIE
YCTPOICTBA, COCTaBJEHHbIe U3 TMAPOLHKIOHOB AnaMeTpom 100 MM M
Mere. Uucno ruapouMkioHoB B GaTapesix MECKO- M WJIOOTAENHTENs
pasHoe.

B orevyecTBeHHONH TmNpakTMKe pacrpocTpaHeH THAPOUMKIOHHBIH
unamooraenurtens 10K, HasbiBaeMblit meckooTaenuTeneMm (puc.
11.13). Ou npexcraBasier coboit 6atapeio U3 YeThIpex Napajie/bHO
paboTaloLMX MAPOUMKJIOHOB aAnameTpoM 150 MM. Byposoit pactsop
B TMAPOLMKJIOHBI ITO/Ia€TCS BEPTHKANLHBLIM ILIJIAMOBBIM HACOCOM.

batapes rmApOLMKIOHOB COCTOMT M3 CBapHOH paMbl 7, 4eThlpex
TMAPOLMKJIOHOB 2, KPECTOBMHBI 3 I YeThipeX OTBOAOB 4 C PE3UHOBbI-
MU pykaBaMu. BHyTpeHHsis 4acTb paMbl BbIMOJIHEHA B BUAE JIOTKa C
HaKJIOHHBIM IHOM M JIoKoM. B nepeaxeit TopLOBOH CTEHKe YCTaHOB-
nex wrbep. Ilpu oTkpuiTom LMbepe MeckoBble HAacAAKK MOrPYXalOT-
CA B PacTBOP CO LIJAMOM, BHITEKAIOUIMM YEPE3 BEPXHIOID KPOMKY
nepeaHeit TOpLOBOH cTeHkH. IIpn oTKpbITOM WHGepe winaM cBoboaHO
BBITEKAET 4epe3 JIOK.

Fnapounxnon (puc. 11.14) cocTOMT M3 MeTaIM4eCKOro Kopryca
1, BHYTPH KOTOPOrO YCTaHOBJEH LIe/ILHOJWTOH TNOJBIA pPe3UHOBBIH
MM TIIacTMACCOBBIH KOHYC 3, DE3UHOBOH HacalkH 5 M MeTallnye-
CKOM CNIMBHOM Hacaaku. B HIXHIOW 4acTh TUAPOUHKIOHA BCTaBJIAET-
csl pe3UHOBas NeckoBasi Hacaznka 4 ¢ orBepcTueM 15 unu 25 mm. Pac-
TBOP U3 FMIPOLHKJIOHA CIUBACTCS 110 MaTpyoOKy 2.
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+ Puc. 11.13. Heckooraeanteas 11K

-

BeprukanbsHblii 11aMoBbIi Hacoc (puc. 11.15) mpeacrasasier co-
6oii 11eHTpOOEeKHBIH HACOC MOrPYXHOT0 TUMA C OTKPLITBIM paboyuM
KOJIECOM 2, YCTaHOBMNEHHBLIM B nojoctu 8. Koseco 3aiuiieHo aucka-
MU 7. BMecTo calbHHKa B HEM MCIIOJb3YeTCA pasbeMHas Pe3HHOBas
BTYyJKa 4, KOTOpas CAYXHT He TOJbLKO YIJIOTHUTEJIEM, HO U OJHOBpe-
MeHHO SIBJISIeTCS ONopoil HUXHEro KOoHUA Bana 6 Hacoca.

JIBa UIAPUKOTIOAUIMITHMKA WIPAIOT POJb OCHOBHBIX OMOP Baja KO-
neca. OHKM pacnosioxeHbl B BepxHel 4acTH kopryca 3 Hacoca Bbllle
YPOBHSl NepeKauHBaeMOro pacTBOPAa M HalleHO 3alllULIEHBI OT €ro
BO3lefCTBHA.

IIpuBOA Hacoca OCYLIECTBJSIETCH OT BepTUKANbHOTO ¢JIaHLeBOro
3NIeKTPOABUraTeNsi 1 yepe3 yrnpyryio nmaableByio Mydry 2. diekTpo-
ABHraTes b KPEMUTCS K KOPNYCy HAacoca, KOTOpblii HMMeeT 1Ba OMNop-
HbIX KPOHIUTEHHa ¢ MpHMBapeHHbIMM LangaMu AN YCTAHOBKU B eM-
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Puc. 11.14. Duapoumxaoun

> xoctu ILC. Takoe ycrpoiicTBo
I To03BoNsieT MepeBOAMTh HacocC
M3 pabo4ero BEPTUKAIBLHOTO
1 2 nonoxeHWs B TOPH3OHTANBHOE

_ A peMOHTa.
Ileckooraenurenn 1III'K
criocobeH  oGpabatbiBaTh [0
60 n/c OypoBoro pacreopa M
YAAJIATh M3 HEro  yaCTHLbI
3 umnama pa3MepoM 60 MKM mpu
HaUMeHbIIIEM NOMYCTUMOM [aB-
nexdun okono 0,2 MIla. Obuias
Macca YCTAaHOBKH COCTaBJsieT

! 1310 «r.

: [Ipumensiior Oonee Hamex-
Hble MOJIe/IH TIeCKOOTAeNHUTENel
[II-50 u IIT-90: uucno obo-
l 3Ha4aeT IPOM3IBOAUTENLHOCTD
(8 n/c). Ouu oramvalorcsa 6o-
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4 Jiee CTOMKMMM M COBEpLIEHHbI-
MU 1o ¢opMe PpPe3UHOBLIMH
: P 3/eMeHTaMH,

1 OnwiT pabotsl ¢ OyposbIMH
- pacTBOpaMM TOKa3bIBaeT, 4YTO

1. - ¥ ONTMMa/IbHOe 3HAYeHHe [aBJie-
T \ HUS Ha BXOA€ B C[MIPOUMKJIOH

resera, |

22

ANsl MeckoOoT/eNuTeNnelH COCcTaB-
/‘ aser 0,25 Mlla, a ana uaoot-
nequtenein — 0,32 MIla. Takue
Ny YCIOBHUS  NOCTHTAlOTCA  TIpH
JaBJeHWM B HarHeTaTe/bHOM

aurum Hacoca 0,4-0,5 Mlla.
OCHOBHOU KOHTPOJUPYEMOit
pabouell XapakTepUCTHKON I'MAPOLMKIOHA SBJASETCS TJIOTHOCThL Tec-
KOB (M7n0B). I1NOTHOCTb HMXHEro NMPOAYKTa CJAuBa A0JDKHA OLITh Ha

0,30-0,42 r/cM® Bbllle NIOTHOCTH OYMILEHHOTO PAacTBOpA.

Kpome Toro, A/nsi OYMCTKM YTsiKeJleHHbIX OYPOBBIX pacTBOPOB
NPUMEHAIOTCS TaK HasblBaeMble cenaparopbl (puc. 11.16), xoropbie
COCTOST M3 TMAPOLUMKJIOHHOIO HWjoOTAenureNss 7, YCTaHOBIEHHOrO
Hal BUOpHpYIOUIER! MeNKOSUeUCTON MpocenBalolleii ceTkod 2. YTa-
XKeJleHHbIH OypoBOi pacTBOp, OYMIUEHHBIH C MOMOLILI0 BUOpPOCH-
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Puc. 11.15. Bepmukansimift unamosnii nacoc BIITH-150

Ta, NojaeTcsi LEeHTPOOEeXHbBIM HacocoM B OaTapeid I'MAPOLIMKJIOHOB,
rae OH pa3fieIfeTCA Ha YTsKeNeHHbIH M HeyTsokeJleHHbIH. HeyTsixe-
JIEHHBIH NOTOK BOJBpAlIaeTCst B UMPKYJAALUMOHHYIO CHCTEMY, a YTS-
)KeNleHHblil 4Yepe3 TeCKOBble HAcaJKu TONajaeT Ha TOHKOSYEMCTOe
BMODPOCHTO, re YacTHLbI LJlaMa, KOTOpbIe KPYIHee 4acTHL yTsXKe/ M-
TeJist, cOPachIBAIOTCA B OTBaJl, 2 OCTAIbHAS YacTh YTSKEJIEHHOIO pac-
TBOpa TIpoceMBaeTcst Yepe3 BHOPOCHTO M, BO3BPATHBLUIMCL B LMPKY-
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Puc. 11.16. M'mapouniionnsl cenapatop

JAUMOHHYIO CHCTEMY, COefHHSeTCS ¢ HeyTAXKeJeHHOH 4YacTbio pac-
TBOpA.

B cBA3n ¢ TeM, 4TO NOTOK YTsKEZIEHHOro PAacTBOPa 3HAYMTENBHO
MeHbllle TIOTOK2 HeYTS)KeJeHHOTo, MOXXHO MCIOJb30BaTh B CENapaTo-
pax MeJiKosiueMcTble BUOpHDYyIOuIMe CETKH.

11.4.4. OUNCTKA BYPOBOI'O PACTBOPA OT rA3A

l'azaupoBaHne 6YpoBoro pacTsopa MNpENsITCTBYeT BeJeHMIO HOP-
MajibHOro npouecca OGypeHusi. Bo-nepBbiX, BcielcTBHe CHHMXKeHHs
3¢ ¢eKTUBHOI THAPaBAMYECKOIl MOIIHOCTH YMEHbLIAeTcsi CKOpOCTb
OypeHHsi, 0CODEHHO B MArKHX NMOpOAaX; BO-BTOPBIX, BO3HMKAIOT OCHI-
nu, o6Basbl U GIAIONIONPOSIBJIEHHS B pe3ysbTaTe CHUXeHMs 3¢pdek-
TMBHOH IJOTHOCTH OypoBoro pactsopa (a cjeposaTesbHO, M TMIApaB-
JIMYECKOrO NaBJieHHS Ha TNAcThl); B-TPeTbUX, BO3HUKAET OMNaCHOCTDb
B3pbiBa MJIM OTpaBlieHUS! SIIOBUTHIMH IJIACTOBBLIMM ra3aMM (Hanpu-
Mep, CepoBOJOPOIIOM).

Tlonagaromuii B UMPKYNAUMOHHBIH MOTOK ra3 NMPHBOAHT K U3Me-
HeHMIO BCEX TEXHOJOrMYECKMX CBOMCTB HYpOBOro pacTBOpa, a TaKxke
peXHMa NPOMbIBKH CKBAXKHHBI.

Pactsopbl, rasupoBaHHble CepOBOAOPOIOM, CO3Jal0T 0OCOOEeHHble
TPYAHOCTH MpPH Aerasauum:

cHcTeMa Jiera3aliMu JoMkHa ObiTh BecbMa 3¢ QeKTUBHOM, Tak Kak
npu o6beMHOI KoHUeHTpauun 0,1 % cepoBOZOpOA — OMACHLIHA fX;
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CepOBO/IOPOAl B3pbIBOOMNAceH jaXe NMpU 00beMHOH KOHUEHTpalMH
4,3 % (aast cpaBHeHHs, HUXKHMIL TIpeie]l B3phIBaeMOCTH MeTaHa 5 %);

CEepoBOIOPO/l PacTBOPMM B OYypOBBIX pacTBOpaX, €ro PacTBOPH-
MOCTb B BOJie NpUOIH3UTENBHO NTPONOPLHOHAJIbHA JaBJAEHHIO;

cepoBofopoa ob6safaeT BLICOKOH KOPPOAHpYIOIeR cOCO6HOCTDIO.

Pasnuunaa crenenp rasupopanus 6ypoBoro pacTBopa Tpedyer
nprMeHeHHs pa3Horo obopynoBaHusa AJA nerazaumd. CBoOOAHBII ra3
ynansieTcss nocTaTodHo mnpocto. IloTok pactBopa M3 MexTpyGHOro
TIPOCTPAHCTBa NOCTYNaeT B celaparop, TAe ras oTAensleTCS OT pac-
TBOpPa M HalpaBJIsieTCs 110 OTBOAHOM JMHMM Ha ¢aken. OcTaBumiica
B pacTBope CBOOGOAHBIN ra3 yhaansiercs B aTMoc(epy OKOHYaTesbHO
Ha BHODOCHTaX WJIM B eMKOCcTM A5 cbopa OuYMIEHHOTO OT Linama
pacTBopa.

I'a3, MPOHMKWIKH B MOJEKYJNAPHYIO CTPYKTYPY PacTBOpa, H3BJjeyb
3HauYMTeNbHO TpyaHee. [ns 3Toro TpeOyeTcs He TOJNBKO 3aTPaTHTh
HEKOTOPYIO 3HEPruio, Ho M 4acTO HeoHXOMMMO NPUMEHSATH MOHU3UTE-
JIM BS3KOCTH M TIOBEPXHOCTHOTO HATsDKEHMS, eCJIM MCIIO/Ib3yeTcs He-
JAOCTaTOYHO COBEPLIEHHAs CHCTeMa Aerasaluw.

O6biuHas cxeMa ferazauuu 6ypoBOro pacTsopa NMpPH MHTEHCHBHOM
NoCTyNJieHUM rasa (HanpuMep, Mpu HecHasaHCHMPOBAaHHOM [aBJeHUM
B cKBakMHe) noka3daHa Ha puc. 11.17 [a3oxuakocTHbI NOTOK M3
CKB&KHMHBI 2, IOWAst 1O Bpalllalouierocs npeseHTopa 3, yepe3 peryJim-
pyeMblif wTyuep 4 U repMeTHdHble MaHHQONBALI MOCTYIaeT B ra3o-
BbIii cemapaTop 5, rfle M3 pacTBOpa BbliejisieTcsi OCHOBHOI 06beM ra-
3a. OuMlLeHHBI OT cBOGOAHOrO rasa pacTBOP MNMOCTyNaeT Ha BUOpO-
cuTOo 6 M cobupaeTcs B MepBOil EMKOCTH LUMPKYJIALHOHHOW CHCTEMBI.
lanbHelluas O4YMCTKa pacTBOpa OT ra3a OCyUEeCTBJASETCA ¢ NTOMOUIBIO
ClleliMaJIbHOTO anmnapaTa-ferazaTopa /. OkoHYaTeJbHast JAera3auus

L > L wa |—

7 /7
Pacmsop + zazv Pacmsop
1

Puc. 11.17. Cxema aerazanuu GypoBoro pacTsopa



[IPOMCXONUT B MPOMEKYTOYHBIX eMKOCTSIX 7 LUMPKYJAALIMOHHON cuc-
TEMbl ¢ NMOMOUIBIO MeXaHMUYECKHX NepeMelIrBaTesel.

lasoBblii cemapaTop, UCMONbL3yeMblit B KauyeCTBe [ePBOW CTyNeHU
OYMCTKM OypoOBOro pacTBOpa OT ra3a IpeacTaBisieT cob6oil repMeTHy-
HbIIl COCYN CpaBHMTeNbHO 60oabuIOro o6beMa, 0bOPYAOBaHHLI! cHCTe-
Moi MaHHUGO/NBIOB, KianaHoB U npubopos (puc. 11.18).

BypoBoit pacTBop U3 ckBaXMHbl Yepe3 BpallAIOLIMicS NpeBeHTOp
W peryanpyemblil HITYLep MO 3aKppiTOMy MaHHGONBAY NMOCTYNaeT Mo
TaHTeHUWaJbHOMY BBOJAY / B IOJIOCTb Ta3oBOro cenapartopa 7, rie
CKOpPOCTb NOTOKa pe3ko cHuxkaeTcA. B pesynbTate peficTBUS HHepuu-
OHHOTO W TpaBMTAUMOHHOIO MOJeif NMPOHCXOAUT MHTEHCHBHOE Bblje-
neHde u3 ODypoBOro pacTBopa rasa, KOTOpbIH CKalJIMBaeTCsl B BepXHei
YacTH cellapaTopa M OTBOAMTCA No TpybonpoBoay 5 Ha daken.

bypoBoii pacTBop, OuHIleHHBIH OT cBOOOAHOrO ra3a, cobUpaeTcs B
HWXKHeH YacTH rasocenaparopa, oTKyla OH IojlaeTcsl 1o JHHUHK 2 A1s
OYKCTKM OT LINaMa Ha BUOPOCHTO.

CoBpeMeHHble rajoBble CenapaTopbl, MMelOliMe BMeCTUMOCTb 1-—
4 M, paccumTansl Ha nasjienme 1o 1,6 MIla u ycTaHaamBaloTCs He-

I'a3 na caxen

6 Bypoeoii
7 pacmsop
c zazom u3
CKEANCUHbL
-—

Byposou
pacmsop

_____ : Booa unu nap
B R s —

Hlnam c goooii

Puc. 11.18. Cxema razoBoro cenapatopa
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NOCPEACTBEHHO Hajl NepBOH eMKOCTbI0 UMDKYNAUMOHHON CHMCTEMBI.
OHu 060pyaAyIOTCS TIPeAOXPaHUTENbHBIM KJalMaHOM 6, peryJsTopoM
ypoBHSA 6ypoBOro pacTBopa IMOMJIAaBKOBOTO THMa 3 M 3KeKTOPHBIM
ycTpolictBoM 171 ma MPOAYBKH H OYMCTKH CelapaTtopa OT HAKOIMB-
werocs Lnama.

DKeKTopHOe YCTPOMcTBO paboTaeT cielyloumMM obpa3oM. Boay, a
B 3HMMHee BpeMsi Nap, NPOMYCKalOT yepe3 IITyuep 3xekTopa 77, B
pesy/ibTaTe 4ero B COpOCOBOM MaTpyOke rasocelapaTopa CO3/aeTcs
paspexetue. IIpu oTKpbITOI cOpOCOBOIT 3aBMxkKke 70 CKOMUBLIMICS
Ha JIHe Ta30BOro cellapaTopa ililaM 9 BMecTe ¢ YacTblo GypoBoro pac-
TBOpa YCTpeMJsieTcs B KaMepy 3)KeKTOPHOrO CMecHTeNsl, TOAXBaThl-
BaeTcs NMOTOKOM Bojabl (MJIM Mapa) W BbiOpacbiBaeTcs M3 cenapaTopa
Hapyxy. [locne ouncTkM nmonocTu cenapaTopa cOpOCOBYIO 3aJBHIKKY
10 3axpbiBaloT. /I8 KOHTpONA 3a AaBieHHWeM BHYTPM CenapaTopa
ra3oBasi YacTb ero NnoJiocTu obopyayercss MaHOMeTpoM 4

B nepvoag MHTEHCHMBHBIX Ta3OMpoOsIBIEHWH M 3aJaBJAMBAHHA IJa-
CTOB OYPOBLIM PacTBOPOM B IIpoLiecce ra3oBoro BbiOpoOca, KOTa ce-
napaTop He B COCTOSAHMHM obecneuuTtb pa3feseHHe ra30XXKMAKOCTHOTO
BBICOKOCKOPOCTHOTO NOTOKA, NMOTOK M3 CKBa)KMHBI HaNpaBJAOT Helo-
cpefcTBeHHO Ha (axen. OfHako Takve CHUTyaluMM OYeHbL PelkH W
CYUTAIOTCA aBapHUHHBIMH.

Perynstop ypoBHsA pacTBOpa 3 B IOJIOCTH cellapaTopa NpeAHasHa-
YeH A/ TOro, YToObl MCKJIIOYMTD 10NaJaHUE ra3a B CIWBHOM MaTpy-
60K 2 OYMUIEHHOrO PacTBOPa, TaK KaK CO3/AIOTCA YCJAOBUA [INA €ro
MOCTOSHHOrO 3aTOMJIEHHOTO COCTOSIHMA ¢ NOMOILbIO MoriaBka &.

OuymlleHHBIA OT cBoGOAHOro rasa GypoBoii pacTBOp 0ObIYHO MNO-
cTynaeT Ha BuGpocuTo. OQHAKO MPU HAIMYHHU B PACTBOPE TOKCHYHO-
ro ra3a, Halp¥Mep cepoBOJOPO/Ia, NTOTOK M3 ceMapaTopa MO 3aKpbiTO-
My TpybonpoBoay cpa3y MoA2eTCA Ha Jera3aTtop ANA OYMCTKH OT ra-
3a. B aTom ciydae Tonbko rocjie OKOHYaTeJNbHON Jera3aliMv pacTBOD
OYMIIAIOT OT LINaMa.

B kayectBe BTOpPOI1, 2 MHOrJa M €IMHCTBEHHOM CTYMEeHH OYHMCTKH
pacTBOpa OT ra3a OOBIMHO NMPUMEHSAIOT era3aTopbl, KOTOpbIE YCJIOBHO
KI1accuPHIMPYIOT Ha cleAyIOle THUIbL MO 3HaYEHWIO JaBJIeHUS B
KaMepe — Ha BaKyyMHble M aTMoc(epHbie; o crocofy noaayd rasu-
poBaHHOoro 6GypoBOro pacTBopa B KamMepy — Ha TIpaBHUTallHOHHBIe,
IKeKUHOHHBle M LleHTpoGexHbie. [Ipu ueHTpobexHoit Mmomaye 6ypo-
BOrO pacTBOpa UCINOJIb3YIOT, Kak TNPaBHJIO, CAMONPOAYBAIOINECH LIEH-
TpobexcHble Hacocsl. B BakyyMHBIX /lerazaTopax MHOTrAa NDUMEHSAIOT
€aMO3aloJIHAOUIHECs LleHTPobeXHble HacoCHl.

[lenTpobexHo-BakyymHbiil Jerasatop tvna [IBA (puc. 11.19) co-
CTOMT M3 UWJIMHAPHYECKOTO BePTHKAJILHO YCTAHOBJEHHOIO KOpIyca
1, 2, BHYTPH KOTOPOrO ¢ BLICOKOH 4YacTOTOH BpailaeTcd Bad 4 ¢ po-
Topom 10, mopo6HbIM pabodyemy Koyecy LeHTpoOeXHoro Hacoca ¢
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Pue. 11.19. Hentpo6exHo-Bak it nerasatop Tuma [BA:

1, 2 ~ 4acTH kopnyca, 3 - TpyOa; 4 — Ban, 5 — ocesast TypOuHa; 6 — Knanaw, 7 — mia-
CTHHYaTRIH JeCTPYKTOP; & ~ BeHTHAATOpP; 9 — maTpybKR And oTBoja raza, 710 — poTop;
11, 12 — NOMUMNHNKH

3aTHYTbIMM Ha3al nonatkamu. [foctynaloumit B nerasarop Tuna LIBA
rasypoBaHHbIil 6YPOBOH pacTBOp MHTEHCHBHO pa3bphi3rMBaeTcst po-
TOPOM TOHKMM CNOEM BHYTpPH kopriyca M paerasupyercs. [erasupo-
BaHHbIH pacTBOp MNepekayuBaeTcad obpaTHo B emkoctb H[C ¢ momo-
I[bI0 OCEBOTO HacocCa, a BbIAEJMBLIMICA U3 pacTBOpa ra3 OTBOAMTCA
BeHTHJIATOPOM & N0 OTBOAHLIM KaHalaM HapyXy.

HeHTpobexHo-BakyyMHBbIlt anmapatr Tuna I[BA obecrednBaeT He
ToNbKO 3 (eKTUBHYIO Jerasaumnio OYPOBLIX PacTBOPOB, HO M UHTEH-
CHBHOe TepeMelllnBaHNe BXOISIIUX B HEro XHAKUX U TBeplIbIX KOM-
noHeHToB (Taba. 11.15).

Ta6bauua 11.15
Texuuveckas xapaKTepHCTHKa armmapara tuna I[BA

Yy C
ITnoTHOCTh pacTBOpa, I/cM’ C”;:‘c‘xo;’:”éoc"’ ‘;ﬂsggﬁzg:, rnzaa
no LIBA nocse LIBA o L[BA mocae L[BA no LIBA nociae LIBA
1,38 1,42 105 63 9 0
1,36 1,40 100 55 8 0
1,34 1,43 108 59 12 0
1,38 1,40 102 60 5 0
1,39 1,42 97 52 7 0
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11.5. PETYJIHPOBAHHWE COAEP)KAHHA U COCTABA
TBEPJOIl ®A3bI B BYPOBOM PACTBOPE

TBepapie yacTMubl B GYPOBOM pacTBOpe, Kak NpaBUIO, HeobXxoau-
Mbl, HO OHM Bcerfa CyLIeCTBEHHO 3aTpYAHSAIOT Mpouecc OGypeHus
CKBaXkKMHBI, TBepzble YacTHUIBI B PACTBOPE TNPHUBOJAT K MMOBBIIEHHIO
€ro BSI3KOCTH, YBEJHYEHHIO TMJIPAaBINYeCKMX COMPOTHBJEHMH, a Tak-
e K yCWJIEHHOMY M3HOCYy AeTajleil ruapaBiuieckoro obopynoBaHus,
B NepByio o4epelb GYPOBBIX HACOCOB, 3/1EMEHTOB NMOJA3eMHOro obopy-
noBaHUsA, GypUNBHBIX TPYD M UMPKYASLMOHHONH cucTeMbl. KpoMe To-
ro, BO3pacTaloT PacXojibl TOMJHBA WJIH 3JIEKTPO3HCPTHH.

Kak mokasaHo Ha puc. 11.20, Bce 3To BreveT 3a coboit yxyaueHme
noka3zareneit 6ypedusi. Tak, npy¥ u3MeHeHUM cONepPXKaHUA TBEPABIX
yactuu or 0 10 14 % Bpems, 3aTpaunBaeMoe Ha OypeHue, Bo3pacTaeT
B 3 pasa.

B 3TOM auanasoHe koHuUeHTpauuii TBepaod ¢a3bl kaxablit 1 %
YIaJleHHBIX YaCTHMIl B CPe/lHEM 3KBWUBAJIEHTEH YBEJAWYEHHIO MeXaHM-
yeckoil CKOPOCTH GypeHHs Ha 3 %.

ConepxaHne U cOCTaB TBepaOi (a3l B OypOBOM pacTBOpe ABNA-
I0TCA ONpeaeNsioUIMMHY (AKTOpaMH NpPH pelYJIMPOBAHUM TEXHOJOIH-
YeCcKMX CBOitcTB OypoBOro pacTBopa M 0Ka3blBalOT nepBOCTeNeHHOe
BJMsIHHE Ha CKOpOCTb OypeHMsi M 3KOHOMHMYeckHe TOKa3aTesd Ipo-
XOIIKM CKBaXXMHBI.

OCHOBHLIM COBpeMeHHBbIM arnapaToM AJIS PeryJHpOBaHUs COjlep-
’KaHus TBeploil (a3bl sABAAeTcS LeHTPOOeXHbIN ceNapaTop, mnpen-
CTaBJSIOIMIA cO60i Pa3HOBMAHOCTDL LIEHTPUGYT.

HenTpobexHblii cenapaTop Ans 6ypoBbix pacTBopoB (puc. 11.21)
npefacTasasier coboil nepdopupoBaHHbIl poTOp 2, BpaLIAOLINICA
BHYTPH Kopnyca 7. Byposoit pacTBop, noctynas B kopnyc 7, Nnolnaaa-
eT B LeHTpobexHoe rosie poropa. Ilotok pacTBopa npuobpeTaeT no-
CTyMaTeNbHO-BpalllaTeJIbHOE ABHXEHWe, B pe3yJibTaTe 4ero NMPOUCXO-
IMT pasieneHde TBepaoil dassl no macce. Haubonee maccuBHbBIe Yac-
TMUBl pacTBopa (6apHT, KpYNHBIA LINam) OTTECHAIOTCA K CTeHKaM
KOpNyca cellapaTopa M NMepeMellaloTcd NepHdepHitHON 4YacTblo NMOTO-
Ka K CJIMBHOMY OTBepcTHIO 4 kopnyca. Xuikas ¢asa 6yposoro pac-
TBOpa C TOHKOAMCIIEPCHBIMM YaCTHLIAaMH JIBHXKETCS BHYTPH pOTOpa U
BBIXOJMT M3 aNmnapaTa Yepe3 NoJbiil Bajg 3 poTopa.

Pasnenns 6ypoBoil pacTBOp Ha o6sierdeHHBIt M yTsDKeJleHHYIO
NyJibNy, ollepaTop NoJyyaeT BO3MOXKHOCTb PeTyJHpOBaTb MX BO3BpaT
B UMDKYJISLIMOHHYIO CHCTEMY M 110[ayy B 3alacHble eMKOCTH, TaKHM
06pa3oM OCyLLeCTBJSIA TMepPBUYHOE peryjJMpoBaHMe cojlepXaHUAd H
cocTaBa TBepaoit ¢da3bl B 6ypoBoM pacTBope. OKOHYaTeJbHO AOBOAAT
pacTBOp 10 KOHAMUMH, 106aBisAs B Hero (NIpU HeoOXOAMMOCTH) CBe-
’KHe MOPLIMH KOMMOHEHTOB.
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250 Puc. 11.20. 3aBucHMocTs

\ nokasatene#t Gypemms ot
\ gonepmamm TBep/ioft pa3ul B
\ YPOBOM pacTBOpe:
X200 1 - 3aTparnl 3Hepruu ua pa-
- \ 6oty nosora; 2 — BpeMs Oy-
3 \ peuus; 3 — CyTOuHas mpoxoz-
g \\ 1 xa
150 - \
) \
\
3 \\
7 e —
S 100} 2SN
o3 ) Sa 2
g 7 g ) ‘\‘ -~
£ i -
S 50 3
1 1 1 L 1 1
0 2 4 6 8 10 12 14
Ob6vemnoe codeprcarue gnc. 11.21. Cxema ueg‘lpo-
€xHOro cenaparopa 6ypo-
meeposix yacmuu, % BLX PacTBOpoB
Pacmeop Booa
x /
N\
N s 1

V.o / 5

RN NN NN KT
R\\Q R L\\\;\ N 3
: . 2 el - .
=] =~ P ) /
L £ :{—{Z_L.—'_/_:A_z/ — & A || Ofnecuennbii
u pacmeop
Ymaxcenrennan l 4
nyasna 1

[locTynatowmit Yepes BBoA 5 Ha 06PabOTKY B UEHTpOOEXHBbI ce-
napatop 6ypoBoii pacTBOp 00bIMHO pa36aBisiioT BOAOH A TOro,
4yToObl YMEHBUIMTb BA3KOCTb M TakuM 00pa3oM YAYYLIMTb YCJAOBUS
pasieneHus TBepnod $a3bl N0 Macce.
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11.6. HAITIOJTHUTEJIA 1JIS1 BYPOBbIX H TAMIIOHAXKHBIX
PACTBOPOB J1JIs1 IMKBUJAAIIMHU TTOTJIOMEHUH

Hornouenne OypoBbIX pacTBOpOB —

OCJIOXKHEHHE TIpoliecca

CTPOHTeNIbCTBAa CKBARXWHBI, TPHBOAAILEE K 3HAYMTEJbHBIM 3aTpaTaM
BpeMeHH M MaTepHalbHbIX pecypcoB. [ JMKBMIALMU NOCrJIOLEHH
B OypoBOH pacTBOp M TaMIOHaXHYI0 CMecb BBOAAT HAallOJHHMTEJH,
NepeyeHb KOTOpBIX NpHBeaeH B Tabn. 11.16,

Tabanua 11.16

Hanoammre s 18 TMKBHAAIMH NOTAOMeHHH

Hanosunteas n ero xumndeckas
npHpoaa

Obaactb npUMeHerHS

1. BOJI - oTxoasl jgaTeKCHBIX BY.Ka-
HH3HPOBAHHBIX M3eTHH

2. H/IK - uuakolamepaaiomas Jarekc-
Hasi KOMMNO3HUHS

3. llextnodanoBad cTpykKa

4. BYC - ssaskoynpyruil cocraB Ha
OCHOBe J1aTeKca H NOIHOKCHITIIEHA

5. KopaHoe BOnTOKHO — cMeCh Kpyde-
HBIX HHTeil H3 HCKYCCTBEHHOIO BOJOK-
Ha M YAaCTHMIl H3MeAb4eHHON pe3HHbl

6. PasHomepHasi pe3aHHOBas Kpollka —
ApobneHas BY/IKaHHIMPOBAHHAA pe3n-
Ha — OTXOJB! UIMHKOTIO MPOH3BOACTBA
7. Cmopa-yemryiika - zapof.1eHble oT-
XOAB CTIOAAHBIX abpuk

8. HAP (apobienas peauna) — Kpym-
HOpa3MepHbifi HanoIHuTe s, Mapku no

¢dpakusousomy coctaBy: HJP-10,
HAP-15, HAP-25
9. MYH - nnacrunuaTwiit ynpyruit

HATIOTHITENb — [JaCTHHYATHIE BRIpYH-
ku 13 otxoaos PTHU., Mapku: ﬂyg{ H
MYH-30

10. BAP - Boamas aucnepcHs pe3MHB

C HCNO.1b30OBaHHEM CMO.IAHBIX H XHp-
HBI KHCIOT B Ka4eCcTBe 3MyJasratopa

11. MPK - Me.1xas pesunoBast kpollka

Hanoanenue OypoBeIX pacTBOpOB NpH
CHIDKEHHN HHTEHCHMBHOCTH H JMKBHAALMH
norsolleHuss B mpouecce Oypeuus s cped-
HeTPeUMHOBATHX NPOHHUAEMBIX NOPOAAX
HanonHenue GypoBsix pacTBOPOB NPH JHK-
BHAALUMM MHTEHCMBHRIX TIO[JIOmEHMH B
npouecce OypeHMS M JHKBMAAUMHM BOJO-
NMPUTOKOB M3 [IACTOB MPOAYKTHBHOM TOJ-
UM, B TOM YHCJE Yepe3 MecTa WapyleHHs
KOJIOHH

HanosnHenne 6yposbix PacTBOPOB Y TaMIo-
HOKHBIX cMecell npn 6opbbe ¢ moraoue-
HitsaMi (ocobento adeKTHBEH B YCJIOBHAX
acKPHTHA KaHATOB yXoJa Ao 3 MM)

opvba ¢ noriomenssMn OGypoBoro pac-
TBOpa B Npolecce OYPENHs CKBAXKHMH
JlobaBka k GyposoMy pacTBOpy ¥ TaMmo-
HHPYIOLIMM CMECAM TA TIpEAyNpexAeHns
H JIBKBHAALMH NOTouteniik
lo6aska k GypoBomy pacTBOpY M TaMmo-
HHDYIOUIHM CMecsM TA MpeAyTpexAcHHS
M TMKBHAALMH NOTiiomeHn i
[loGaska k 6ypoBoMy pacTBOpY M TamMmo-
HHPYIOIMM CMecsIM UIS NpenynpexaeHHs
W JIMKBHAALUHHA NOT/IOULIEHUH
Jlo6aBka k 6ypoBOMY pacTBOpY M CMeECHAM
4151 AMKBHAAUMH BRICOKOHHTEHCHBHBIX TO-
raoweHn

[llobaBka K BypoBOMY pacTBOpY M CMECAM
A8 NMKBHIALUMHK BHICOKOMHTEHCHBHBIX MO-
II0meHnit B TPEIIMHOBATHIX M KPYIHO-
TPeWMHOBATHIX MOpOJAX C TPeUMHAMH IO
200 MM

Jobaska k OypoBOMY PacTBOpY M CMeCSM
NS THKBHUIAUMM TIOTJIONIEHHA B MeJKOMo-
PHCTBIX MpPOHHUAEMBIX IIacTax M mpeay-
npexAeHHs NPHUXBAaTOB NMOA XeificTBHEM Ile-
penaia AaB.leHHs

[obaBka k 6ypoBoMy pacTBOpYy M CMeCsM
AT IRKBMAALMA NOTIOLIEHHUI B MeJIKoTpe-
IMHOBATHX TLTACTaX M NMOPHCTBIX NOPOAAX
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Mlpoaonxenue tabn 1116

Hanoanurens u ero xuMugeckas
npupoaa

O6aacTb NpHMeHEHHS

12 XpomoBad cTpyXkKa H <«KOXa-
ropox» —~ OTXOABI NMPOM3BOACTBA KOXKeE-
MHTa ~ KyCOYKH H [10JOCKH Hepaipa-
6OTaHHON KOXH XpPOMOBOTO IPOM3BOA-
cTRa

13 HTIl - nanoamntens TekcTuab
Npope3NHeHHBIi — M3MeJbYeHHBle OT-

XOXBI TIPOPE3MHEMMOr0 TEKCTHAS M
KHP3bI

14 HX - HanoiHHTeNL X.JTONbeBHAHMBIHA
~  JBYXKOMIIOHEHTHad  KOMIO3HUMS

PasIMYHBIX MO CTPYKTYpPe H MeXaHH4e-
CKHMM CBONCTBaM
15. CnaoMens - nopolKooOpasHbIN
MaTepHal — H3MeJbYeHHbIH JHCT JeKo-
paTHBHOrO  6YMaXKMO-CJIOMCTOrO  Ijia-
CTHKa
16 HK - nanonHuTe:In KOMNO3KMLHOH-
Hbiff — MHOTOKOMIIOHEHTHas CMeCh,
nosnyyaemas NMyTeM COBMeCTHON mepe-
200TKH KOXKEBEHHBIX, TEKCTWIbHBIX,
TH u HeKOTOpHIX APYTMX WHEPTHRIX
MaTepHAJIOB
17 HI1 - nanosiHKTeab NAACTHKOBBIN
~ CMeCh YacTHIl AByX THIIOB pa3MepOM
3 MM (KeCTKHX NJIAaCTHHOK ITACTHKA H
aedopMHpyemoil npocMosenHol Oyma-
rH)
18 /lucmop — AucnepcHOHHRI mopoll-
KOBEHIf pereHepar — MpoOAYKT mnepepa-
6OTKH 0TpabOTAHHBIX PEIHHOBBIX LIHH
19 HAH - akpuasMTpHibHBI Hamoa-
HHTEIb ~ KOPOTKOBOJHHMCTHIE BOJIOKHA
H3 CcMecH TIO.THAKPHJIHHTPHIBHBIX H
noIH3pHPHOTO MaTepHaioB
20 T'epmomnop - nMopowWoOK ¢ YacTHUAMK
BOJOKHHCTOM  CTPYKXTypH -~  aHTH-
duabTpauHoHnas gobaBka M 3KOTOTH-
4eCKH YMCTHIH MaTepHan

21 TOTC - ruapodobuniit nomumep-
Hbtif TAMIOHKHBIA COCTaB, cocTOAMMI
H3 moinmepa M AM3TOM.IHBa Mapkn
IMITC-20, -40, -75, -110 ans pa3nny-
HBIX TEMIIepaTYPHBIX YCJIOBHi

22 BHII - nopowkoBni#t BoxonaGy-
xalouHii nojHMep

Hlo6aBka k 6ypoBOMY pacTBOpy H CMecsM
Andg TUKBMAAUMHM NOTMIOUIEHHH B TPELIHHO-
BaThIX IJIACTaX M NMOPHCTHIX NMOpPOAAX

Hobapka k OypoBoMY pacTBOpY M cMecaM
A TMKBHAAUMH TIOTJIONIEHHI B TPEHHO-
BaThIX 1171aCTaX W [OPHCTBIX NMOPOJAX

Jl15 H30ASAUMKE 30H MOTJIOWEHNS B KPYIHO-
TPEUIMHOBATHIX H KaBepHO3HAKIX MOpOAaX ¢
kaHataMH 20—40 mM u Hosee

llo6aska k 6ypoBoMy pacTBopy AJS mpo-
GUITaKTHKH TOrnolleHHH NPH POTOPHOM K

Typ6bunnoM bypennn

Hlo6aBka x GypoBoMy pacTBopy B KadecTBe

ocHoBHoft 3akynmopupalome# Macchl Aad

M30MAUKH 30H TOL/OMIEHHS HHTEHCHBHO-
3

cthio ot 30 A0 90 M/

Hobaska k 6yposoMy pacTBOpY AAS mpo-
duaakTHKH MOrJONEHHA B NOPHCTHIX M
TPeUHNOBATHIX NOPOAAX

Koanmatnpyomas aobaBka k Oyposomy
pacTBopy

KoawMatupyomasa pobaBka k 6yposomy
pacTBopy

3aMena (Ha 80 %) M3BECTHBIX MOJMMEPHBIX
maTepuanos ToukoaucnepcHas dpakuns —
A KOMbMATaUMH MPOHMUAEMBIX TNIOPOA
Cpeaneancnepcuas ¢pakung — 3aKynopu-
BalouHi MaTepua

Nas BBINO.THEHNA PEMOHTHO-
H301ALHOMHBIX PabOT B DA3NMYHBIX TeMile-
paTyphbIx yciosusx or 20 xo 110 °C

Jo6aBka K TaMIOHAXKHOMY COCTaBYy IIpH
[pOBeJEHHH DPEMOMTHO-H30IALHOHHBIX pa-
60T B CKBOXHHAX NIPH NePBUYHOM OCBOEGHHH

TaMnoHa)xHbie COCTaBbl NpefHa3HaYeHbl IS JUKBUAALMHU TOTJO-
UleHHIT B Hanbonee CNOXHBIX YCIOBHSX (11O NABJEHHIO M TeMIepaTy-
pe) B OTKPBITOM CTBOJIe M obcaxkeHHOW ckBaxkMHe. K HMM oTHocsTcA
COCTaBbl, MpUBeleHHbIe B Tabn. 11.17.
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Tabauua 1117

TamMIoHaxXHbIe COCTaBBHI

Hanonunrens H ero xuMudeckas
npupoaa

ObaacTb NpUMEHEHHA

1 HJK - nesamepsaomasn JnaTekcHas
KOMIO3IUNHA

2 [JIC - rnuHonaTeKcHas cMeCh
CocTtaB J1arekc, TAHHOMOPOWIOK, Koa-
TyJAHTH (UEMEHT H XJOPHCTHIA Kajb-
1mit)

3 TPBB - TamnoHaxusiii pacTBop U3
LEMEHTHOTO W [JIMHHUCTOTO PACTBOPOB C
HalOMHUTEJAMH B COOTHOIIEHHH oT 1 2
ol

4 TIOJIMOKC-ITO3 - nonnokcHatu-
JIeH — HEeTOKCWYHBI NuHellHni#l BojO-
PacTBOPUMBIIT MOHMED

5 Teneobpasylomuit coctaB Ha OCHOBe

okcHaTHAUemiono3st ~ O31, coas,
pacurupsiomecs  A00aBKM,  mIEJ0Yb,
BOJa

6 TaMnoHaxHble COCTaBH Ha OCHOBe
DTIT (punpTpaTa TEXHHYECKOro NeH-
TaspPHTPHTA) —~ Ha OCHOBe GEHTOHHTO-
BOTO [IOpOWKa, TBepAeloilnit Tammno-
HAOKHBIH COCTaB

7 TaMmnoHaxHbIil COCTAB ¢ BHICOKMMH
THKCOTponubiMK cBoiictBamu  CoctaB
NOPTMAHIUEMEHT, KalbUMHHPOBaHHas
cOna, HANOJHWUTENb CAOMeNb, nobaBKa
(3ToHult) u BoJa

8 LJITP - ueMeHTHO-NaTeKCHbIH TaM-
noHakHeIH pacTBOp CocTaB  LiEMeHT
90-95 %, narexc 1-10 %, xnopuctbiit
Hatpuit 0,5-5 % + aHTHBCeHuBaTe/ b
Tuna BA

9 TaMnoHaXHBI PaCTBOp € HAMOJHH-
TeNeM CJAOMeNdb AN «XO.JIOAHBIX»
ckBkHH CoCTaB LEMEHT AMA XO0M01-
HHIX ckBaxuH 65-66 %, cromens 0,5—
2.5 %, Boga — ocTannLHoe

10 Tamnonaxkuwuii pacteop ¢ [IMT-
XJOPHAOM  (NMOMHreKCaMeTHIEHTyaHH-
auH — MetaunaoM) CocTaB  lLieMeHT
98-998 %, II'MTI xnopua (Metauun)
02-2%

11 OTU-H -
HAXHBIN LleMEeHT

obreryeHHbH TaMno-

Ana JHKBHAAUMK MHTEHCHBHBIX MOTJOIIe-
Huit 6ypoBOro pacTBOpa Ha BOAHOM OCHOBE
W BOJONPHTOKOB M3 IUIaCTOB NMPOAYKTHBHOI
TOJNIH

B kasecTBe ynpyromiacTH4HOM WIH BA3KO-
IUIACTHYHOH MacThl AN NMKBUIAUWH NO-
LJIOmIEHHt 1 BOAONEPETOKOB

Jna aukBuAalMH TNOIJOIIEHHA C HHTEH-
cuBHOCTHIO OT 20 70 90 M°/y

Muorouenesass mobaBka ans 6OypoBmx
TAMIOHAXHBIX PaCTBOPOB Ha BOAHOIN OCHO-
Be B KauecTBe BAJIKOYNPYroro cocraba, s
¢prokynauun GypoBoro pactTsopa, AMA NOA-
rotopku ruapodobHON NaacTHAHHONOAOH-
HOI Macchl, a Takke NpH JobaBKe K Heko-
TOpBIM MapKaM JaTekca

JINs 3aKynOPUBAHUA KPYNHBIX TPEWHH K
KapcToBhix nonocTeit  CrpykTypoobpasosa-
Hue B NpecHOll BoJe COMPOBOXKAAETCA YBe-
nnyeHneM obvema 1o 30 %

HAns anksuaaumn nornmomenHit CootHole-
Hue OTI1 H GenToHuTOoBOrOo nopomka 1-1.
Muothocts 1400 kr/M>. Moxer npume-
HATbCA B KayecTBe He3aMmep3aloiled npopa-
BOYHOI1 UAKOCTH

Jlna noBuimeHus 3GPEKTHBHOCTH H3IO0MA-
UMOHHRIX DAbOT B MOrNOMAIIIMX CKBAXH-
HaxX, a TakXe B CKBKHHAX C ra3olposBie-
HHUAMH

Jns npumeHeHUs NPH KPENMJeHWH CKBa-
KMH. C BOJONMPOABAAIOWMMH NJIAacTaMu; C
NMOpoAaMH, CKIOHHBIMH K TMApPOpa3phLIBY;
MOPUCTHIX M MEJKOTPEIHHOBATHX MOPOX,
ANA DEMOHTHO-U3OASALUHOHHBX paboT

Jlna noBuIEHHA CeAHWMEHTALHOHHOH YC-
TORYUBOCTH LIEMEHTHOTO KaMHA Ha 20 %

Jlna yBennuyeHWA MOABHXHOCTH H y/yduwe-
HUS DeONOTHYECKMX CBOMCTB LEMEHTHOTO
pacTBOpa M TNOBBIIEHHA MPOYHOCTH Le-
MeHTHOrO KamHsa Ha 20— 30 %

[pu HanMYUH 30H NOTNOLNEHHNA U arpeccus-
HbIX Cpell B CNOXHHIX TeoNOrM4ecKHX yCo-
BUAX U npu Temnepatype or 20 ao 100 °C
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MpoaoaxenHe taba 1117

HanosHuTens ¥ ero XxuMHueckas
npupoza

Q6 AacTh NpUMeHEH NS

12. Tereobpasyomuit cocraB u3 He-
TOKCHYHBIX HEOPTAHHYECKHX OTXOIOB M
KHCTOTH. BhimyckaeTcA mnoA Mapkoit
«A3uMyT Z»

13. TamnonaxHass KOMIO3WUHH C 3a-
KYNODPHBalOUIMMN CBOMCTBAMH

14 BCC - 6hICTPOCXBaThIBAIOMIAN
CMeCh NOpTIaHAlLEMEHTa C YCKOpHTE-
aaMu cxeateiBaius — CaCly, Na,COs,
K,COs; AlCl;, NaCl, NaF, NaOH,
NaySiO3;, Al(SO4)s u ap.

15. TuncoBwtit pacTBOp Ha OCHOBE Bhi-
COKONPOYHOTO  CTPOMTEILHOTO  HIH
BOAOCTOMKOro THMNca ¢ aoDaBieHHEM
JameanHuTenel cxsatpiBanua — TIIOH,
TH®, KM, CCB w ap.

16 TuncoueMeHTHBI PacTBOpP B COOT-
HOoweHnu 1:1 c JameannTeNndMM CXBa-
ThiBaHHA. OGJ1ajaeT KOPOTKHM CPOKOM
CXBaTHIBAHHWA, TBEPAEHUA H BLICOKOM
NPOYHOCTBIO KaMIif

17. I'nHHOUEeMEHTHBI PacTBOP — CMeCh
ueMenra, 4-10 % GeHTOHMTa M Yycko-
puteaeit cxpaTaBanus (CaCly rmHo-

JeMa H ap.)
18. LCK-1 - uemMeHTHo-cMONsAHas
KOMIO3MLMA — CMeChb TaMIIOHAXKHOIO

uementa ¢ aobaBko# aimndaTiyeckoit
anokcuaHo# cMonnt TIAI-1 1 oreepan-
Tens nonuaTuaennoaHaMuaa (I13T1A)
19. CBC u CUBC - conspobenronn-
TOBhIE n COJIAPOLIEMEHTHO-
OEHTOHUTOBRIE CMecH C JA0GaBKaMu
necka H PasxkIDKHTENA — KPeos3ol, Ky-
60BBie OCTATKH 3THIOBOro 3gupa op-
TOKpeMHueBOH kucoTH H ap. [1AB
20. TamnoHaxHas cmece CKM-19 -
CMeChb lieMeHTa ¢ RobaBKoH MO4YeBUHO-
dopManbaEerHAHOM (xapbamuaHo# )
cMoubi M-19-62, oteepxaaemoit 30%-
HhIM BOAHLIM DPacCTBOPOM X.JIOPHOrO
xejesa

21. TamnonaxHas cmecy TC-DA - Ha
ocHope ¢bypdypoi-alieTOHOBOTO MOHO-
mepa (DA), orsepxkaaemoro 30%-HbIM
XJIODHBIM XKeJe30M

22. BTI1 - Bs3kas TaMINOHaXWas MNac-
Ta Ha TIWHUCTOW OCHOBE WJIM Heopra-
HHYECKMX BSOKYIIHMX BeumlecTB ¢ fAobas-
kamu CaCl,

18 BOAOH30AAUHM, JHKBHIAUHM 3aKOJIOH-
HbHX MNEpPeTOKOB, BOCCTAHOBJIEHHA repMe-
THYHOCTH pe3bbOBRIX coedWHeHuit obcal-
HOH KOJIOHHbl M MOBHIIUEHHA HedbTeoTaayn
Nn1acToOB

Jlaf UeMEHTHPOBaHHA CKBRKHUH B CJOXKHBIX
FE0IOTHMYECKMX YCIOBHAX TNPH HATHYHH
naactoB ¢ AHJ/I H 30on nornomenHs npu
temneparype ao 80 °C

JnA H30MALUMM 30H NOr/IOMWEHUA B CKBa-
XHHax ¢ TeMnepatypoit ot 20 mo 70 °C
NMyTeM 3aTBOPEHHA Ha BOJEe HIIN Ha yT.epo-
aax

[lns H30AAUMM N1aCTOB C TeMnepaTypoit
25-35°C

JAs HIOAAUMH 30H TNOIJOIMEHHA NyTeM
3aTBODEHUA CMECH Ha PacTBOPE C JaMenIH-
Tesnem. T1oTHOCTS pacTeopa 1,7-1,85 r/cMm’

ﬂ.!lﬂ H30/JAUHH 30H MNOr10MEeHUA MNyTEM
3aTBOPEHUA CMECH Ha BOJE B YCJOBHAX, rae
Tpe6y€TCﬂ YMeHbUICHHAA MJIOTHOCTh

a8 M30NAUMKH 30H MOrAOUIEHHS MyTeM
3aTBopenns cMonw TIT, satem TI3TTA u
H2 Hell LEeMEeHT

A8 M3071AUKH 30H NOIIOMEHHS B YCTOBH-
ax AHMJ. Maotuocts CBC 1,1-1,3 r/cM®

Ilflﬂ H3oJaAIUHN 30H NMOTJIOHIEHHA B YC/OBH-
ax AHIIJ] n npn Temneparype ao 90 °C.
Mnothocts CKM-19 1,1-1.3 r/cM®. [Ina
yIy4lIeHHA CMECH NO6ABISIOT HANOMHHTE-
A — ONHWIKH U Ip.

J18 M30JAAUKHN 30H MOI/OWEHHA B YCIOBH-
ax AHII] u npH Temneparype 200 °C.
Maoteocts CKM-19 {,1-1,7 t/cM®. [lna
YAYYUIEHHA CMeCH no6aBJmo1' HaNOJTHKTE -
J1 — KOPAHOE BOJOKHO U AP.

Jina M30ASUMH 30H NMOTJOLUEHUS npu HH3-
KO MHTEHCHUBHOCTM morjoliedus. [Inort-
HocTb ot 1,1 10 1,28 r/em®
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Mpornonxenue tabn 11.17

Hanoannrenar u ero XuMuyeckas
npupoaa

Obnacts NpuMeHeHHS

23. ITI1 - rMnaHOorn1HHHCTaA Nacra —
pe3ysibTaT CMEIleHHA [JAMHHCTOIO pac-
TBOpa Ha 15-20%-HoM pacTBOpe XJoO-
pHAA KATBUHA, C PaCTBOPOM rHNaHa 8—
10%-Hoii KOHUEHTpauuH H HanoJHUTE-

A

24. MI'M - nomakpHJIaMugHaa mnac-
Ta — cMecb 1%-HOro pacTBOpa MOMHAK-
pHIaMHia C MHHEpPATH30BaHHBIM Oy-
OBBIM pPacTBOpOM 1:3

85‘ T - conAapoueMeHTHass CMeCb —
CMECh UEeMEHTHOTO pacTeopa
(1,80 r/cM®) ¢ coTAPOLEMEHTHBIM pac-
tBopoM (1,2-1,45) B cooTHOmEHHH OT
0,6:1,3 no 0,5-0,9

26. IITUI - ueMeHTHO-rAMHUCTAs
macTa — CMeChb LIEMeHTHOIO PacTBopa
(1,80 r/cM’) Ha BoaHOM oCHOBE C cO-
AAPOTAUHUCTHIM PacTBOpOM
(1,25 r/cm’)
27. TTICT - rauHoueMeHTHasA macra C
CEPHOKHCILIM [JHHO3€MOM — CMecChb
UeMEHTa € [THHOMOPOIIKOM, 3aTBOPCH-
Hast Ha Boje C I/IMHO3€MOM, KOHLEH-
TPALIIO KOTOPOro KOHTPOIMPYIOT NO
MTOTHOCTH

28. TUIITTAA — ramHolleMeHTHas mac-
Ta C MNOJIMAaKPIWIaMMAOM - BBICOKO-
CTPYKTYPHPOBaHHas TaMNoHaKHas
cMéech 1oTHOCTHIo 1.33-1,40 r/cM’ 1 ¢
BBICOKOH M1acTHYeckoli BA3KOCTBIO

Jlna M30MAUMH 30H NOIJIOWEHUA NMPH HM3-
KOW MHTEHCHBHocTH mnoriaomeHusa. Tepmo-
crotikocts [T - no 180 °C

Jns M3ONAUHH 30H MorjaomeHHs. BsaskocTs
PacTBOpa He NO/bkHa NpeBHUIATL 45 ¢ IO
IB-5

Jlna w3onAaumn 3o norjaoueHHsA. Cpokun
CXBaThiBaHHUsl PeryiupyioT gobaBkaMH xJo-
pHAa KalblHA

Odna ssoxauuu 30H noraomweHus. Cpoku
CXBaTHIBAHMA PETYAHPYIOT AoDaBKaMH YC-
KopuTenei

Jas wu3onAumu 30H NOTJOWEHHA. Mnot-
Hoctb cMecH 1,62-1,76 r/cm”. Cpokn cxBa-
THIBAHHA pErYIHPYIOT A0DaBKaMH YCKOPH-
Tenen

Jlasa H3oAUMH 30M noraomenus. Cumech 1:1
LlEMEHTHOrO PacTBOpPa M TIIMHHCTOro pac-
TBOpa MOAAETCA OAHOBPEMEHHO B CKBAXHHY
B TPY6HI 1 B 3aTpybne
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