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CTAJIBHASA TPYBA C PE3bOBBIM COEJAJUHEHHUEM JIUIA
HE®TAHON CKBAKHWHBI, CHOCOB U3TOTOBJIEHUA CBOPKH
CTAJIbHBIX TPYB AJII HE®TAHOM CKBAJKUHBI C
HCIOJIb30BAHUEM CTAJIBHOM TPYBbI C PE3bEOBBIM
COEJVHEHUEM JIUISI HEOTAHON CKBAXKHHBI U CIIOCOB
M3rOTOBJIEHUSA CTAJBHOM TPYEbBI C PE3bEOBBIM
COE/JMHEHUEM J1JIS1 HE®TSHOMN CKBAJKUHBI

OBJIACTb TEXHUKHU

[0001] Hactosmiee wu300peTeHHE OTHOCHTCA K CTalbHOW TPyOe C pe3pOOBBIM
COETMHEHUEM ISl HE(PTIHOW CKBAXKHHBI, CIIOCOOY M3TOTOBIIEHHS COOPKH CTATBHBIX
TpyO 1A HePTAHON CKBAKHHBI C HUCTIONB30BAHHEM CTAIBHOW TPYOBI C Pe3b00BBIM
COEAMHEHUEM I HEPTIHOW CKBAKHHBI, a TaKKE K CIOCOOY W3TOTOBIICHUS

CTAJIbHOU TPYOBI C pe3bO0OBBIM COEAMHEHUEM JJIs1 HE()TIHON CKBAKHUHBI.

[TPEJIIECTBYIOIIUN YPOBEHb TEXHUKU

[0002] CrampHyro TpyOy C pe3bOOBBIM COCAWHEHHEM il HE(PTIHOH CKBAKHHBI
UCTIONB3YIOT Ui OypeHHs HAa MECTOPOXACHUIX HEe(TH M MPHPOITHOTO rasa (mamee
MECTOPOKACHUS He(TH W NMPUPOTHOTO raza COBMECTHO HA3BIBAIOTCS «HE(TIHBIMH
CKBO)KMHAMK»). B YacTHOCTH, Ha MOIIaJKe i OypeHHs He()TIHOW CKBAa)KHHBI
HECKOJIBKO CTaJbHBIX TPYO ¢ PE3bOOBBIM COCTUHEHUEM I HE()TIHON CKBAKHHBI B
COOTBETCTBHH C TIIyOHMHOW HE(PTAHOW CKBAKHHBI COCIUHAIOT IOCPEICTBOM
Pe3p00BOTO COECTUHEHHS JJIA TIONYYECHUS COOPKH CTaIbHBIX TPYO Jis HeTIHOU
ckBakuHbl. COOPKY CTalbHBIX TPYO C PE3bOOBBIM COCITHHEHHEM il HE(TSIHOU
CKBQ)KHHBI TMOJyYalOT MMyTeM CBHHYMBAHHS CTalbHBIX TPYO C pPe3bOOBBIM
COEIMHEHHEM I HEPTIHOW CKBaKUHBI APYT C APYTOM MOCPEACTBOM PE3bOOBOTO
coemuHeHuss. COOPKY CTaJbHBIX TPYO C Pe3bOOBBIM COECIMHEHHWEM ISl HE(TIHOU

CKBAXWHbI TIOAHUMAKOT W PA3BUHYHUBAKOT [JIA HHCIICKIIMK W T. II., W TIOCJIC
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WHCTIEKIIMA COOPKY CTaIbHBIX TPYO C Pe3bOOBBIM COEIWHEHWEM s He(DTAHOU
CKB)KUHBI CHOBA CBUHYMBAIOT U UCTIOJIb3YIOT IIOBTOPHO.

[0003] CranpHas TpyOa ¢ pe3bOOBBIM COCAMHEHHEM i1 HE(PTAHOW CKBaKHHBI
COACP)KUT HHMIETh W MypTy. HuNmens COASpKUT KOHTAKTHYIO TOBEPXHOCTH
HUTIIEIS, COACPKAINYI0 YacTh ¢ HAPYKHOH pe3bOOM, BBHIMOIIHEHHYK) HAa BHEINHECH
nepuepHHHON TOBEPXHOCTH KOHIICBOM YaCTH CTATbHOW TPYOBI C PE3bOOBBIM
COCTMHEHUEM I  HE(PTIHOHM CKBaXWHBL. MydTa COACPKUT KOHTAKTHYIO
MOBEPXHOCTh MY(PTBI, COAEPKANIYI0 YacTh ¢ BHYTPEHHEH PE3bOOH, BHITIOJTHEHHYIO
Ha BHYTPEHHEW mepu(pepHifHON MOBEPXHOCTH KOHIIEBOM YacTH CTAIBHOH TPYOBI C
PE3bOOBBIM COCTHHEHHUEM IS HEPTIHOM CKBAsKHHBI.

[0004] KoHTakTHas TOBEPXHOCTh HHIMIENA W KOHTAKTHA TOBEPXHOCTh MY(]THI
HEOTHOKPATHO MCTIBITHIBAIOT CHIIPHOE TPEHHE TTPH CBHHYWBAHWUW W PAa3BUHYMBAHUH
CTAIbHOW TPYOBI C Pe3bOOBBIM COeIMHEHWEM i He(TIHOW CKBakHWHBL [Ipu
OTCYTCTBHH JOCTATOYHON YCTOMYMBOCTH K TPEHHUIO B 3THX 00JIACTIX MHOTOKPATHOE
CBUHYMBAHHUE ¥ PA3BHHYMBAHUE TPUBOAAT K OOpa30BaHHIO 3aaUpPOB (HE
MOJJAIOIIETOCS YCTPAHCHHWIO 3acdaHus). Takum o00pa3oM, cTajmbHas Tpyda C
PE3bOOBBIM COCAMHEHHEM IS HE(TIHOW CKBAKHHBI JO/DKHA MMETH JOCTATOYHYIO
YCTOHYHBOCTH K TPEHHIO, T. €. BBICOKYIO CTOHKOCTh K 00Pa30BAHHIO 33/ IHPOB.

[0005] OOBIYHO 11 IOBBITIIEHHUS] CTOMKOCTH K 0OPa30BaHUIO 3aIHPOB HCTIOIB3YIOT
KOMIIAYH/IHbIC KOHCHCTCHTHBIE CMa3KH C COJACPKAHHUEM TIOPOIIKA TXKEJIBIX
METAJJIOB, Ha3bIBAEMBIE «ITpUcaakaMu». HaHeceHne KoMIayHIHOW KOHCHCTEHTHOU
CMa3KH Ha KOHTAKTHYIO TOBEPXHOCTHh HHIMICIS WHIH MY(THI MOXET TOBBICHUTH
CTOUKOCTh CTATBHOU TPYOBI C PE3bOOBBIM COSTUHEHUEM T HE(PTIHOM CKBAKHHBI K
00pa3oBaHUIO 3aUPoB. TeM He MeHee, TOPOIIOK THKENNBIX METAIIIOB, TAKUX Kak Pb,
Zn u Cu, copepKaniuiicsi B KOMITAYHIHBIX KOHCHCTEHTHBIX CMa3KaX, MOJKET BIIHSAThH
Ha OKPY’KaIOIIYIO CPEay.

[0006] Kpome ToroO, TIpH BBITIOTHEHHHA CBUHYHBAHUS (COSTUHEHHS TOCPEICTBOM
pe3bObI) OOIBINAT YaCTh KOMMNAYHIHOW KOHCHCTEHTHOW CMa3Kd, HAHECEHHOW Ha

KOHTAKTHYIO TIOBEPXHOCTh HUIMIENA W/HUIH KOHTAKTHYIO TOBEPXHOCTh MY(]THI,
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BBIJIABJIMBACTCA M3 MEPEIHUX KOHLEBBIX YaCTeH HUMMENS U My(ThI IO 3aBEPIICHUH
CBUHYHMBAHUS (COCAMHEHHUS TOCPEACTBOM  Pe3bObl). YacTh KOMMAyHIHOHU
KOHCHUCTEHTHOM CMAa3KH BBIIABIMBACTCA HA BHYTPEHHIOI IMOBEPXHOCTH CTaJbHBIX
TPyO 1A HEPTAHON CKBXHHBI U3 NMEPEIHUX KOHIIEBBIX YacTed Hummened. Ecmm
KOMITAyH/JHAasi KOHCHUCTEHTHAs CMa3Ka, HAHECEHHAs HAa BHYTPEHHIOIO TOBEPXHOCTH
CTambHBIX TPYO Ui HEPTAHOW CKBAKHHBL, CKAIUTHBACTCS HA BHYTPEHHEH
MOBEPXHOCTH CTANBHBIX TPYO M HE(PTIHOH CKBAKWUHBI, 3TO MOYKET TPUBECTH K
3aCOPEHUI0 COCIMHEHHBIX CTABHBIX TPYO i HEPTAHOH CKBaKWHBI (COOPKH
CTaTbHBIX TPYO 171 HePTAHOM CKBakHMHBI). [I03TOMY CymiecTByeT HEOOXOTUMOCTh B
pa3paboTKe CTaTbHOM TPYOBI C PE3bOOBBIM COEAUHEHUEM T HEPTIHOW CKBAKUHBL,
OTIIMYAIOMIEHCS BBICOKOW CTOWKOCTBHIO K OOPAa30BAHMIO 33JMPOB 0€3 NMPUMEHEHUS
KOMIIaYH/IHON KOHCUCTEHTHOHM CMa3KH.

[0007] B pe3sboBOM coeauHeHWH Mid TPYO, MPEIJIOKEHHOM B ITyOTHKAIAN
MEXIyHApOAHOU aTeHTHOU 3aaBKH WO 2009/072486 (maTeHTHBIN JOKYMEHT 1), Ha
KOHTAKTHOHM MOBEPXHOCTH MY(PTHI BBIOTHIIOT TBEPIOE CMA304YHOE TIOKPBITHE, A HA
KOHTAKTHOM TIOBEPXHOCTH HHIIIENSA BBIMOJHAIOT TBEPAOE AHTHKOPPO3UOHHOE
MOKPBITHE, COCTOAIIEE M3 OTBEP)KIAEMOTO yiabTpaduoneToM moimmepa. B
MATEHTHOM JOKyMEHTE | yKa3aHO, YTO TBEPJOE CMAa304HOE MOKPHITHUE IMO3BOJIAET
UCKJTFOYUTh OOpa30BaHUE 3aJUPOB AaKE€ TPH MHOTOKPATHOM CBHUHYWUBAHHH W
pa3BuHUYMBaHUK. KpoMme TOTO, MOCKOJIBKY TBEPAOE AHTHKOPPO3SHOHHOE TMOKPHITHE
COXpaH’IET TBEPAOCTh JaKE€ B TOM CIlydae, €CIH HHIMEIb C TBEPABIM
AHTUKOPPO3HOHHBIM TIOKPBHITHEM BBEJCH B 3alleIUICHHE ¢ My(QTOW C TBEPIBIM
CMa304YHBIM TIOKPBITHEM, TBEPAOE AHTHKOPPO3HOHHOE TMOKPHITHE HE BIHIET HA

CTOMKOCTH K 00Pa30BaHHIO 3 TUPOB.

CIIMCOK HUTUPYEMBIX MATEPUAJIOB
I[TATEHTHBIE TOKYMEHTDI

[0008] IlatenTHbIN mokymeHT 1: IlyOnukamms MexayHapOJHOM MATEHTHOM 3aABKH

W02009/072486
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CYIIHOCTD U30OBPETEHUA

TEXHUYECKAJ 3AJIAYA

[0009] B cBa3u ¢ 3TUM NpPH CBUHYMBAHMU (COCTUHEHUH TIOCPEICTBOM PE3HOBI)
KPYTAIIUH MOMEHT BO BPEMsA CBHHYHMBAHHUSA OBICTPO YBEIMYMBAETCA IO MEpE
BO3HUKHOBEHHS 3aLETUICHAS MEXK/Ty BUTKAMH PE3bOOBBIX TOBEPXHOCTEH. KpyTammmii
MOMEHT, IPHJIAraeMbIN TIPH B3aUMOJICUCTBHH PE3BOOBBIX MOBEPXHOCTEH, HA3BIBAIOT
«KPYTALIUM MOMEHTOM ymopa». Eciaum KpyTammii MOMEHT yImopa BO BpeMs
CBUHYMBAHMUS HM3KUN, TO YCHJIME BpaUICHUs BO BPEMS CBUHYMBAHHUA MOXKHO
MOJIEP’KUBATh HA HU3KOM YPOBHE U TUIABHO BBINIOJIHATH CBUHYMBAHHUE.

[0010] Kpome TOro, mocie HW3TOTOBIEHHUSA CTalNbHBIX TPYO C PE3HOOBBIM
COEMHEHUEM 11 HEPTIHOW CKBAKWHBI HA TPOWU3BOACTBEHHOM CTaHE, CTAJIbHBIE
TPYOBI C pe3p0OBBIM COCTUHEHHEM I HE(PTAHON CKBAKMHBI TPAHCTIOPTHPYIOT HE
HEMIOCPEACTBEHHO HA TUIOMAAKY T OYypPeHUs He(PTIHOW CKBAXKHUHBI, a HA MECTHYIO
IUIOIIAJKY JJI1 OTKPBITOTO XPAHEHHWdA, CIYKAULYyH0 IPOMEXYTOYHOM TOYKOH, H
BPEMEHHO XPaHAT HA MECTHOM IUIOHIAAKE AN OTKPBITOro XpaHeHus. CTallbHbIE
TPyOBI C Pe3bOOBBIM COETUHEHHUEM I HE(TAHON CKBAKHMHBI, XpaHIIIUECS Ha
MECTHOM IUIOHIAIKE JJIs1 OTKPBITOrO XPaHEHUs, BIOCICACTBHUHM TPAHCIOPTHPYIOT C
MECTHOM IUIOMIAJKHA I OTKPBITOTO XPAaHEHHWA Ha IUIOMIAAKY JUIS OypeHHS
He(TIHOW CKBOKHHBI B COOTBETCTBHHM C TMOTPEOHOCTBIO B CTAIBHBIX TPyOax ¢
PE3bOOBBIM COECTUHEHUEM Il HE(PTSHOW CKBaKMHBI HA TUTOMIAJIKE I OYpPEHUS
HeTIHON CKBayKWHBL. CTalbHBIE TPYOBI C PE3bOOBBIM COCTUHEHHEM /ISl HE(DTIHOM
CKBaKMHBI XPaHAT HAa MECTHOHM IUIOIIAJKE Ui OTKPBITOTO XPAaHEHUsS B TEYECHHE
JUIMTETIBHOTO TEPUOAA BPEMEHH, OT LIECTH MECSLEB O ABYX JIET, 10 TOro, Kak
TPAHCTIOPTHPYIOT HA IUIOMAAKY Ui OypeHHUs HE(PTIHOW CKBOXHUHBI C MECTHOM
TUTOIAJKU JJI1 OTKPHITOTO XpaHeHusa. KpoMe Toro, cTampHbie TPYOBI C Pe3b0OOBBIM
COEMHEHUEM 11 HE()TAHOW CKBAKHUHBI, TOCTABJICHHBIE HA TUTOINAAKY JUII OypeHHs
He(TIHON CKBKHMHBI, HE UCTIONB3YIOT CPa3y MOCJE TPAHCMOPTHPOBKU M XPAHAT HA

IIOMAAKE JJii OypeHUs HE(PTIHOW CKBAKUHBI B TEUEHUE HETPOJODKHTEIHHOTO
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BPEMEHH, OT OJTHOM HEJENU A0 OJHOTO MECALA, Iepe UCIoIb30BaHueM. Bo MHOTHX
CIIydasX CTajbHbIE TPYObI C PE3bOOBBIM COCAUHEHHEM I HEPTIHON CKBAYKUHBI
XPaHAT MO OTKPBITBIM HEOOM Ha IUIOINAJAKE Ui OypeHHs He(TIHOW CKBAKHHBL
Ecnyu Ha KOHTAKTHOW MOBEPXHOCTH HHMIIIENA BO BPEMs XPAHEHHS CTAIBHBIX TPYO C
PE3bOOBBIM COCTMHEHHEM I HE()TAHOH CKBaKWHBI 00pasyeTcs prKaBYMHA, OHA
MOKET TIOBIHATH HAa AaATe3Wl0 BO Bpems CBUHYMBaHUA. (Clie0BaTENbHO,
MPEANOYTHTEIBHO, MOYKHO TIPEIOTBPATHTh 00PA30BAHUE PYKABYMHBI HA KOHTAKTHOW
MOBEPXHOCTH HHIIIENS CTAIbHOW TPYOBI C Pe3bOOBBIM COCTUHEHHEM /ISl HE(DTIHOM
CKBR)XHMHBI, 110 MEHBIIEH Mepe, B TEUEHHE TEPHOJA XPAHCHHSA HA TUIOMIAJKE JUTA
OypeHust HePTTHOW CKBasKHHBIL.

[0011] CornacHo maTeHTHOMY JOKYMEHTY 1, HA KOHTAKTHOW MOBEPXHOCTH HHUIIIIETS
B CTAllbHOH TpyOe C pe3b0OBBIM COEAWMHEHHEM I HEPTIHOW CKBa)KHHBI
(OpMHUPYIOT TBEPAOE AHTUKOPPO3UOHHOE TIOKPBITHE, COCTOAIIEE U3 OTBEPIKAAEMOTO
yIbTPaHONETOM MONMHMEPA B CIIOCOOHOE MPEAOTBPATHTH OOPAa30BAHUE PIKABUHMHBI
HAa KOHTaKTHOW MOBEPXHOCTH HUMMENA. B CBA3M ¢ 3THM, Kak OBUIO YKAa3aHO BBIIIE,
Mocjie OTTPY3KH CTaJbHBIX TPYO € pPe3bOOBBIM COEIWHEHWEM sl He(TIHOU
CKB&KHHBI C TPOU3BOJCTBEHHOTO CTAHA CTANBHBIEC TPYOBI ISl HEPTAHON CKBAYKUHBI
TPAHCTIOPTHPYIOT HA TUIOMAAKY Ul OypeHUs HE(PTIHON CKBAKUHBI YEPE3 MECTHYIO
TUTOMIAKY JUIsi OTKPBITOTO XpaHeHus. [Ipu TpaHCTIOPTHPOBKE C TIPOU3BOICTBEHHOTO
CTaHA HA MECTHYIO IUIONIAJIKY JJIsI OTKPBITOTO XPAHEHHs, TPAHCIOPTHPOBKE B
npeAeNnax MECTHOW TUTOIMIAIKK JJI OTKPBITOTO XPAaHEHHUS M TPAHCIIOPTHPOBKE C
MECTHOM IUIOMIAJKA I OTKPBITOTO XPaHEHHWA Ha IUIOMIANKY JUIA OypeHHs
He(TIHOW CKBOKWHBI B HEKOTOPBIX CIIy4asX HHUIMEIb CTAaTbHOH TPyOBI C
Pe3pOOBBIM COEAMHEHHWEM 11 HE(TIHOW CKBAKHHBI COMPHKACAETCS C IPYroHd
CTAJIbHOU TPYOOH /i HE(TIHON CKBAKWHBI WIIA UHBIM TOJOOHBIM 3JIEMEHTOM, UTO
NPUBOJNAT K YACTUIHOMY TOBPEKACHUIO TBEPIOTO AHTHKOPPO3ZHOHHOTO TIOKPHITHA.
TBepaoe aHTUKOPPO3HOHHOE TTOKPHITHE, MOBPEKACHHOE HA MECTHOM TUIOINA/IKE /IS
OTKPBITOTO XPAHEHHA WM IUIOIMAJKE JUIA OypeHHs He(TIHOW CKBAKHHBI, TPYIHO

MOAMACTCA BOCCTAHOBICHUIO. [{11 BOCCTAHOBIECHUA TBEPAOTO AHTUKOPPO3HOHHOTO
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MOKPHITHA  HEOOXOAUMO  TOJATOTOBUTH  KOMIO3UIMIO I 0Opa3oBaHUsA
OTBEP)KIAEMOTO  yIAbTPAQUOIETOM TOJMUMEpPA, a TaKKe YCTPOMCTBO  JJIA
yIbTPaUOTIETOBOTO OOIyUESHHS ISl OTBEPIKICHHUA KOMIO3UIUH. COOTBETCTBEHHO,
JJI1 BOCCTAHOBJIICHHS TMOBPEXKACHHOTO TBEPAOTO AHTUKOPPO3HOHHOTO MOKPHITHA
HEOOXOUMO YCTAHOBHTH YCTPOMCTBO IS YIbTPA(QHOIETOBOIO OOIMYYCHHS Ha
MECTHOM TIUIOMIAJKE JUIA OTKPBITOTO XPAaHCHHWA W/WIM IUIONIAJNKE Uil OypeHHs
HeTIHOW  CKBaXKHWHBL  Kpome  TOro, s  BOCCTAHOBJIEHHS  TBEPIOTO
AHTHKOPPO3HOHHOTO TIOKPHITHSA HEOOXOAMMO YIAJIWTh BCE TOBPEKACHHOE TBEPAOE
AHTHUKOPPO3HOHHOE TIOKPHITHE, TIOCIIE 4YEr0 CHOBa C(HOPMHPOBATH TBEPAOE
AHTHKOPPO3HOHHOE TIOKpPBITHE. B 3TOM ciydae 00BEM PEMOHTHBIX PadOT TaKKe
yBenmnuuBaeTca. [losToMy, ecam 4acTh TBEPAOTO AHTUKOPPO3IHOHHOTO TIOKPBITHA
MOBPEKJIEHA WA OTCIIOWJIACh TIO0 TOHW WIM HWHOHM NPHWYMHE, TMPEITOYTHTEIHHO
NPEAYCMOTPETh BO3MOKHOCTh TPOCTOTO PEMOHTA TBEPAOTO AHTUKOPPO3HOHHOTO
NOKpHITHA. B nanpHelmeM B HACTOSIIEM OMUCAHUM TMPOCTOTY PEMOHTA HA3BIBAIOT
«BBICOKOW PEMOHTOTIPUTOJHOCTHIOY.

[0012] 3amayeit HacTOAIETO U300PETEHUS ABIAETCS Pa3pabOTKa CTAIbHOM TPYOBI C
Pe3b0OBBIM COETUHEHHEM JJIsI HE(TIHONW CKBKWHBI, OTIMYAIOMIEHCS BBICOKOU
CTOMKOCTBIO K O0Opa3sOBaHUIO 3aAMPOB 0O€3 HCIOJNB30BAHUSA  KOMITAYHIHOH
KOHCHCTEHTHOW CMAa3KH, TIO3BOJISFOIICH TPEA0TBPAIIATh 00pa30BaHUE PHKABYHHBI HA
KOHTAKTHOM MOBEPXHOCTH HUIIIIEIA U COXPAHATh HU3KUM KPYTAIIUA MOMEHT yIopa
BO BPEMS CBUHUMBAHUS, H OTIHYAOIIEHCS BRICOKOH PEMOHTOTIPUTOTHOCTHIO.

[0013] Jpyro#i 3amaver HACTOSAIIETO H300PETCHHS SBIACTCA pa3padOTKa Crocoda
W3TOTOBIIEHUS COOPKH CTANBHBIX TPYO I HE(TIHOW CKBAKHHBI, TIO3BOJIAIOIICH
AaKe TIPH XPAHEHHUH TOJT OTKPBITBIM HEOOM Ha MECTHOM TUTOIIAIKE /IS OTKPBITOTO
XpaHEHUs WM TUIOMIAAKE Ui OypeHUs HEe(PTIHOW CKBOKWHBI TPEIOTBPAIIATH
BO3HUKHOBEHHE PyKaBYMHBI HA KOHTAKTHOM TMMOBEPXHOCTH HUMIIEIS, OTIIHYAFOIIECHCS
BBICOKOHM CTOMKOCTBHIO K 00OPAa30BaHUIO 3aIUPOB TP MUHUMAJIHLHOM BO3JCHCTBHH HA
OKPY’KalOLIYI0 cpeay, OOYCIIOBIEHHOM HCIIONb30BAHUEM CTalbHOM TPyOBI C

Pe3b0OBBIM COECIUHEHHEM I HEPTIHOW CKBAKUHBI, IMOAJEP’KUBAIOLIECH HU3KHHA
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KPpyTALIMA MOMEHT YyIOpa IIPH CBHHYMBAHUM MW OTJIMYAKOLICHCA BBICOKOM

PEMOHTOIIPUTOTHOCTBIO.

PEIIEHUE 3ATAYN

[0014] CranpHas TpyOa ¢ pe3bOOBBIM COCAMHEHHEM IS HE(MTAHOH CKBAKHHBI
COTJIACHO HACTOSAIIEMY HW300PETEHUIO0 TPEACTABISIET COOOM CTAllbHYI0 TPYOy C
pPe3bOOBBIM  COCOUHEHHEM I  HE(TAHOW CKBOXHWHBIL, BBITIOJHEHHYIO C
BO3MOJKHOCTBIO CBHHYHMBAHHMA C JPYyrod CTambHOW TpyOOH C  pe3pOOBBIM
COEMHEHUEM JITsI He(PTAHOU CKBKUHBI U COAEPIKAIILYIO:

OCHOBHOUW KOPITyC TPYOBI, COAECPKAIUHN TIEPBYI0 KOHIIEBYIO YacTh W BTOPYIO
KOHIIEBYIO 4acCTh,

MIPH 3TOM

OCHOBHOM KOPITYC TPYOBI COACPIKUT:

HUMTENb, CPOPMHUPOBAHHBIN HAa TIEPBOM KOHLIEBOM YACTH, MPUYEM BO BpeMs
CBUHUYMBAHUS HUIIIENb BCTABIAIOT B My(pTYy APYroi CTaJbHOU TPYOBI ¢ Pe3bOOBBIM
COEMHEHHUEM /I HEPTIHON CKBaYKUHBI U CBUHYMBAIOT ¢ My(TOU APYTOH CTaIbHOU
TPYOBI C Pe3bOOBBIM COCTUHEHHEM T HE()TIHOW CKBAYKUHBI, U

My(pTy, CHOPMHPOBAHHYIO HAa BTOPOM KOHLIEBOM YACTH, TIPHYEM BO BPEMS
CBUHUYMBAHUS HHIIIETh JPYrOd CTATBHOW TPYOBI C PE3bOOBBIM COCAHUHEHHEM IS
He(TIHOW CKBOKHHBI BCTABIIIOT B My(Ty, U My()Ty CBHHUMBAIOT C HHIIIEIEM
APYTOH CTATBHOM TPYOBI C pe3bOOBBIM COEAMHEHUEM /JI HEPTAHON CKBAKHHBI,

HUTTIETb COACPIKHT:

KOHTAKTHYIO TIOBEPXHOCTH HHMIIETS, KOTOpPAas COACPIKHUT TI0 MEHBIIEH Mepe
YacTh C HAPY)KHOW pe3b0OH, BBITIOJHCHHYI0 HA BHEIODHEH TepUpEpHIHON
MOBEPXHOCTH NEPBOM KOHLEBOW YaCTH OCHOBHOTO KOPITyca TPYOBI, U KOTOpPas BO
BpPEMsI CBHHYMBAHUA BCTYNAE€T B KOHTAaKT ¢ My(TOH Opyrod cTainbHOM TPyOBI C
Pe3b00BBIM COETMHEHUEM T HE()TIHOU CKBAYKUHBIL,

MAaJIOBA3KOE MACII0, HAHECEHHOE HAa KOHTAKTHYIO TIOBEPXHOCTH HUTITIEIIA;

My(]Ta CONEPIKUT:
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KOHTAKTHYIO TIOBEPXHOCTh MY(THI, KOTOpass COAEPKUT 1O MEHBINEH Mepe
yacTh C BHYTPEHHEH pe3pOOH, BBIMOJHEHHYI0O HAa BHYTPEHHEH mepu(epuitHOn
MOBEPXHOCTH BTOPOM KOHIIEBOM YaCTH OCHOBHOTO KOpIyca TPYOBI, B KOTOpas BO
BpeMsl CBHHYMBAHMA BCTYNAET B KOHTAKT C KOHTAKTHOM MOBEPXHOCTHIO HHUIIIEIA
APYTOH CTABHOM TPYOBI C p€3bOOBBIM COEAHMHEHUEM /ISl HEPTAHON CKBAKHHBI, U

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH My(DTHI MITH HAJT HEH.

[0015] CranpHas TpyOa ¢ pe3pOOBBIM COEIWHEHHEM M HE(PTIHOW CKBAKHHBI
COTJIACHO HACTOAIIEMY HW300PETEHUIO TPEJACTABISIET COOOM CTABHYIO TPYOy C
PE3bOOBBIM COCTHHEHHEM TSI HEPTTHOM CKBAKHHBI, COJIEPIKATNYIO:

OCHOBHOUW KOPITyC TPYOBI, COAEPKAIMUN TIEPBYI0 KOHIIEBYIO YaCTh U BTOPYIO
KOHIIEBYIO YacCTh,

MIPH 3TOM

OCHOBHOM KOPITYC TPYOBI COACPIKHUT:

HUMTENb, CPOPMHUPOBAHHBIN HA IEPBOM KOHIIEBOM YacTH,

My(PTy, chopMHpPOBaHHYIO Ha BTOPOM KOHLEBOM YacTH;

HUMIIENTb COACPIKHT:

KOHTAKTHYIO TOBEPXHOCTH HHUIMIEIA, COACPKAIILYIO TI0 MEHBINEH MEpe YacTh C
HAPY)KHOW PEe3b0OH, BBHITIOTHEHHYIO HAa BHEIIHEH TEPUPEPHUHHON TOBEPXHOCTH
MIEPBOM KOHIIEBOW YAaCTH OCHOBHOTO KOPITyCca TPYOBI;

AHTHKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 Ha KOHTAKTHYIO TIOBEPXHOCTD
HUTITIETS; 1

My(Ta COmepKuUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPIKAIIYIO TI0O MEHBIIEH MEPE YaCTh C
BHYTPEHHEW Pe3b00H, BHIMOTHEHHYIO HA BHYTPEHHEH MepU(PEepUHON TOBEPXHOCTH
BTOPOH KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPyObI, U

TBEPAOE CMA304YHOE TOKPBITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM

MOBEPXHOCTH My(DTHI MIIM HAJT HEM.



[0016] Croco® u3roToBneHUs COOPKH CTAIbHBIX TPYO AJA HE(TIHOW CKBAYKUHBI
COTJIACHO HACTOSIIEMY OIMUCAHUIO H300PETEHUS TMPEACTABIIET COOO0M Cmocod
W3TOTOBJICHUS COOPKHM CTAaNbHBIX TPYO UIA HE(TIHOH CKBAKHHBL, B KOTOPOM
HECKOJIPKO CTaJIbHBIX TPYO C Pe3bOOBBIM COCTUHEHHEM AT HE(PTIHON CKBAYKHHBI
CBUHYMBAIOT APYT C APYTOM, U COACPHKHUT CIIECTYFOLIHE TAIIbI:

3Tamn MOATOTOBKH CTAIGHOW TPYOBI M1 HE(TIHOW CKBAKWUHBI, HA KOTOPOM
MOJITOTABIIMBAIOT CTAIIGHYID TPYOy C Pe3bOOBBIM COCIWHEHHEM JUIsI HEPTIHOU
CKBaKHHBI,;

IIPH 3TOM

CTallbHast TPyOa C pPe3bOOBBIM COEAWHEHHEM JUIT HE(TIHOW CKBAKHUHBI
COJIEPKHT:

OCHOBHOUW KOPITyC TPYOBI, COAEPKAIMUN TIEPBYI0 KOHIIEBYIO YaCTh U BTOPYIO
KOHLIEBYIO YacCTh;

OCHOBHOM KOPITYC TPYOBI COACPIKHUT:

HUMTENb, CHOPMUPOBAHHBIM HA TIEPBOM KOHIIEBOW YaCTH, U

MydTy, CHOPMHUPOBAHHYIO HA BTOPOU KOHLIEBOW YaCTH;

HUIIIENb COACPKUT:

KOHTaKTHYIO ITOBEPXHOCTH HHIIIENS, COACPAKALLYIO 10 MEHBIIEH MEPE 4acTh €
HAPY)KHOW PEe3b0OH, BBHITIOTHEHHYIO HAa BHEIIHEH TEPUPEPHUHHON TOBEPXHOCTH
MIEPBOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyCca TPYOBI;

AHTUKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 HAa KOHTAKTHYIH TOBEPXHOCTb
HUTIIENA; U

My(Ta COmepKuUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPIKAIIYIO TI0O MEHBIIEH MEPE YaCTh C
BHYTPEHHEW Pe3b00H, BHIMOTHEHHYIO HA BHYTPEHHEH TeprU(epruiiHON TTOBEPXHOCTH
BTOPOH KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPyObI, U

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HAa  KOHTAKTHOH

MOBEPXHOCTH My(DTHI MJIM HAJT HEM,



NpPUYEM CTOCOO M3TOTOBIIEHUS COOPKM CTalbHBIX TPyO A HeTIHOM
CKBKHHBI TOTIOJTHUTEIFHO COAEPKUT CIIEAYIOIIHE TAITBI:

3Tan TPAHCIIOPTHPOBKH CTABHOH TPYOBI C PE3bOOBBIM COCTUHEHUEM TS
HE(PTAHOW CKBaXKMHBI HA MECTHYIO IUIOMIAIKY JJI OTKPBITOTO XPAHEHHSA B LIETIAX
BPEMEHHOTO XPAHEHHUS CTAIbHOH TPYObI C Pe3bOOBBIM COCTHHEHHEM T HE(TIHON
CKBAKUHBI,

3TaI BPEMEHHOTO XPAHEHHS CTAIbHOW TPYOBI C pe3bOOBBIM COCAHMHEHUEM IS
He(DTAHOW CKBAXKHHBI, JOCTABICHHOW HA MECTHYK IUIONIAAKY IS OTKPBITOTO
XpaHEHWs, HA MECTHOH IJIOMIAJKE T OTKPBITOTO XPAHCHHS,

3Tam, HAa KOTOPOM TIEpE] JJOCTaBKOW CTalNbHOM TPYyOBI € pPe3bOOBBIM
COCTMHEHUEM JUIsI HEe(PTSIHOW CKBAXKWHBI, BPEMEHHO XPAHSIMIEHCS HA MECTHOM
TUTOMIAZKE JUIA OTKPBITOrO XPAaHEHHWS, HA IUIOMAAKY I OypeHHs HeTIHOU
CKBKHHBI, HA KOTOPOH JOJDKHA OBITh BBIMTOJHEHA COOpPKA CTAJIBHBIX TPYO IS
He(DTAHOW CKBOKHHBI, YIASIOT AHTHKOPPO3HOHHYIO CMa3Ky, HAHECCHHYIO Ha
KOHTaKTHYIO TIOBEPXHOCTh HHIMIEN CTATBHOH TPYOBI C Pe3bOOBBIM COETUHEHHUEM
ans He(PTIHOW CKBOKHMHBL, M HAHOCAT MAJIOBA3KOE MAci0 HAa KOHTAKTHYIO
MOBEPXHOCTH HUMIIENA, C KOTOPOH yAaJeHa aHTUKOPPO3HOHHAS CMa3Ka,

3Taln JOCTABKH CTAJIBHOH TPYOBI C PE3OOBBIM COEAMHEHHEM 1A He(TAHOU
CKB@KHHBI, B KOTOPOM HA KOHTAKTHYIO TOBEPXHOCTh HHUIIEIS HAHECCHO
MaJIOBS3KOE MACIIO, Ha TUTOIHA/IKY T OypeHUs HEPTIHOW CKBAKUHBIL,

3Tam, Ha KOTOPOM Ha IUIOMANKe It OypeHus HEPTIHOH CKBa)KHHBI
CTAJTbHYIO TPYOY C PE3bOOBBIM COCTHHEHHEM I HE(PTIHOW CKBAXKHUHBI, B KOTOPOH
Ha KOHTAKTHYIO MOBEPXHOCTh HUTIIESI HAHECEHO MAJIOBI3KOE MACIiO, CBHHYHBAIOT C
JPYTOH CTATBHOU TPYOOU C PE3bOOBBIM COCTHHEHHUEM ISl HE(PTTHON CKBAYKUHBI JJIS
00pa3oBaHus COOPKH CTANBHBIX TPYO A1 HEPTIHONW CKBAKHHBI.
[0017] Crmoco6 HW3roTOBNEHHS CTANBHOW TPYOBI C PE3bOOBBIM COCTHHEHHUEM IS
He(TIHON CKBXHUHBI COTIIACHO HACTOAIIEMY H300PETECHHIO COACPKHUT CIIETYIOIIHNE

OTaIlbl:
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3Tan BPEMEHHOTO XPAHEHHS CTAIbHOM TPYOBI C PE3bOOBBIM COETMHEHUEM JIJIS
HE(TSIHONM CKBaKWUHBI, JOCTABICHHOH HA MECTHYIO IUIOINAAKY AT OTKPBITOrO
XPaHEHHM:A, HA MECTHOM IIOIIAAKE AT OTKPBITOTO XPaHECHHUA,

IIPH 3TOM

CTallbHas TPyOa C pPe3bOOBBIM COCAWHCHHEM I HE(MTAHOH CKBAXKUHBI
COJICPKUT:

OCHOBHOU KOPITyC TPYOBI, COACPKAIMMUN TIEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHLIEBYIO YacTh;

OCHOBHOU KOPITYC TPYOBI COACPIKUT:

HUTTIEb, CHOPMHUPOBAHHBIM HA TIEPBOH KOHIIEBOW YaCTH, H

My(PTy, chopMHupOBaHHYIO Ha BTOPOH KOHLEBOH YaCTH;

HUIIIENb COACPIKUT:

KOHTaKTHYIO ITOBEPXHOCTb HUIIENSA, COAEPKAILYIO M0 MEHBIIEN MEpPE 4acThb C
HAPY’>KHOW pe3b0OH, BBHITIOTHEHHYI0 HAa BHEIIHEH NEepUpEPHUHHON TOBEPXHOCTH
NePBOM KOHILIEBOM YaCTH OCHOBHOTO KOPITyca TPYOBI;

AHTUKOPPO3HUOHHYIO CMa3Ky, HAHECEHHYI) HAa KOHTAKTHYIO IIOBEPXHOCTH
HUIIIEIIA,

My(Ta COAEPIKUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPIKAIIYIO TI0O MEHBIIEH MEPE YacTh C
BHYTPEHHEW Pe3b00H, BHIMOTHEHHYIO HA BHYTPEHHEH Mepu(epruitHON TTOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, U

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MYy(DTHI HJTH HAJT HEH,

MPHYEM CTIOCO0 M3TOTOBIIEHHUS CTATBHOU TPYOBI C Pe3bOOBBIM COETUHEHHEM
1 HeTAHON CKBAKMHBI IOTIOTHUTEIBHO COACPIKUT CIIETYFOIIHE 3TATIBI:

3Tam, HAa KOTOPOM TIEpE] JJOCTaBKOW CTalNbHOM TPyOBI € pPe3bOOBBIM
COEMHEHUEM [UIsI HEe(PTSIHOW CKBAXKWHBI, BPEMEHHO XPAHAIIEHCS HA MECTHOHU
IUIOIMIAZKE JUIA OTKPBITOrO XPAaHEHHUS, HA IUIOMAAKY I OypeHus HeTIHOU

CKBOXHMHBI, H a4 KOTOPOH AODKHA OBITH c(hOpMHUpPOBaHA COOpPKa CTAIBHBIX TPYO
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1 He(PTAHOM CKBAKUHBI, YAATSIOT aHTUKOPPO3HOHHYIO CMAa3Ky, HAHECEHHYIO Ha
KOHTAKTHYIO TIOBEPXHOCTb HUIMIENS CTaJbHOW TPYOBI ¢ PEe3bOOBBIM COECTUHEHHEM
I HE(TIHOW CKBaKHUHBI, M HAHOCAT MAJOBA3KOE MAacI0 Ha KOHTAKTHYIO

MOBEPXHOCTh HUIIIEIS, ¢ KOTOPOH yJaleHa aHTUKOPPO3HOHHAs CMa3Ka.

TEXHUYECKUE PE3VJIbTATBI U3OBPETEHUA

[0018] CranpHas TpyOa ¢ pe3pOOBBIM COEIWHEHHEM M1 HE(PTIHOW CKBaKHHBI
COTJIACHO HACTOSINIEMY HM300PETCHUIO O0aNaéT BBICOKOHM CTOHKOCTHIO K
00pa30BaHUIO 3aIHPOB O€3 UCIIOJIF30BAHHUA KOMIAYHIHOW KOHCHCTEHTHOW CMAa3KH,
MO3BOJSIET TIPEJOTBPAIIATh 00PA30BAHHUE PYKABYMHBI HA KOHTAKTHOW TOBEPXHOCTH
HUNIETS U COXPAHATh HU3KUN KPYTAIIMA MOMEHT yTIOpa BO BPEMs CBUHUMBAHUA, &
TAKOKE OTIIMYAETCS BBICOKOW PEMOHTOTIPUTOTHOCTHIO.

[0019] Croco0 m3roToBICHHUA COOPKU CTANBHBIX TPYO Mt HE(TAHON CKBAKHUHBI B
COOTBETCTBHH C HACTOSIIUM H300pPETEHHEM SBIAETCA CIIOCOOOM HW3TOTOBIIEHUS
COOPKH CTaNbHBIX TPYO I HE(PTIHOW CKBAKWUHBI, KOTOpPAs MAXKE TMPH XPAHCHHH
MOJ OTKPBITBIM HEOOM HA MECTHOM IUIOIIAJKE IS OTKPBITOTO XPAaHEHUSA WU
IWIOmAaKe g OypeHus HePTAHOM CKBOKHMHBI TIO3BOJIET TPEIOTBPAIIATH
BO3HHKHOBEHHE P)KaBUMHBI HA KOHTAKTHOW IMOBEPXHOCTH HHUIIIENSA, 00ECTICUYMBAET
BBICOKYIO CTOMKOCTHh K 0OpPa30BaHHIO 3aJHPOB MPH MHHAMAIBHOM BO3/JICHCTBHH HA
OKPYKAIONIYI0 Cpedy, OOYCIIOBIEHHOM HCIIONIb30BAHUEM CTAJBHOM TPyOBI C
Pe3bOOBBIM COECTUHEHHEM I HE(PTIHOW CKBAXHHBI, TOMICPKUBAET HHU3KUH
KPYTAOIMA MOMEHT ymopa TPH CBHHYMBAHUM ¢ OOECIICYMBAET BBICOKYIO

PEMOHTOTIPUTOAHOCTD.

KPATKOE OITMCAHME YEPTEXEN

[0020]

Ha ®UI. 1 wu3o0paxen rpaduk (muarpamMma KpPyTAIIETO MOMEHTA),
WJUTIOCTPUPYIOIUH COOTHOIICHHE MEKIY YHCIOM OOOPOTOB CTANBHOW TPYOBI C

Pe3b00BBIM COECTUHEHHEM M1 HE(PTAHOM CKBAKUHBI M KPYTAIIUM MOMEHTOM IIPH
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CBUHUMBAHUHM CTAIbHOW TPYOBI C pEe3bOOBBIM COECOUHEHHEM I HEPTIHOU
CKBa)KHHBI.

Ha OUI'. 2 nmpencraBneHsl pe3ynbTaThl UCHBITAHUM O W3MEPEHUIO KPYTALIETO
MOMEHTA, BBIMOJHEHHBIX B TPUMEPE C HCIOIB30BAHHEM CTABHOH TPYOBI C
PEe3bOOBBIM COCIUHEHHEM JIsi HEe(DTAHOW CKBAXWHBI, COJACPIKAINECH TBEPIOE
CMa304YHOE TOKPHITHE HA KOHTAKTHOW MOBEPXHOCTH MY(THI U MAJOBA3KOE MACIIO,
HAHECEHHOE HAa KOHTAKTHYIO TOBEPXHOCTh HUmMmens (ucmbiTanust Ne 1 u 2), u
OOBIYHOM CTANBHOU TPYOBI C PE3bOOBHIM COCJAHMHEHHEM I HE(PTIHON CKBa>KHHBI,
COAEpsKAIIEH TBEPAOE CMA30YHOE TIOKPHITHE HA KOHTAKTHON TOBEPXHOCTH MY(THI U
TBEPJOE AHTUKOPPO3HMOHHOE TOKPHITHE HA KOHTAKTHOW TIOBEPXHOCTH HHUIIIIEISA
(uctierranme Ne 3).

Ha ®OHI. 3 mnoka3zaHa CTpyKTypHas CX€Ma, WUTIOCTPUPYIOIIAS OJHH NpUMEP
CTambHOU TPYOBI 1 ¢ Pe3pOOBBIM COETUHEHHUEM ISl HE(TAHON CKBAKUHBI COTTIACHO
HACTOAIIEMY H300PETCHHIO.

Ha ®UI'. 4 uzo0paskeH ¢parmMeHT paszpesa (MPOTOIBHOTO pa3pesa) B MPOAOTBHOM
HAMPABICHUH COEIMHUTENBHOM My(TBl CTalmbHOM TPYyOBI C  PE3bOOBBIM
COEIMHEHHEM JUTA HEPTAHOM CKBAKHMHBI, M300paxkeHHOM Ha OUT. 3.

Ha ®UI'". 5 nzo0paxeH paspe3 mapaieslbHO MPOA0IbHOMY HATIPABICHHUIO CTAIbHOU
TPYOBI C PE3bOOBBIM COCTUHCHHUEM I HE(PTIHOM CKBAKHHBI, M300PAKEHHOH Ha
OUI'. 4, Ha KOTOPOM TIOKa3aHAa 4YacTh BOJIM3M HUIIMIENS CTAJTbHOW TPYOBI C
PE3b0OBBIM COETUHEHUEM T HEQ)TIHOW CKBAYKHUHBI.

Ha ®UI'. 6 uzodpaxkeH pa3pe3 mapajjieIbHO MPOJOIbHOMY HATPABIICHHIO CTATbHOU
TPYOBI C PE3bOOBBIM COCTUHEHUEM I HEPTIHOW CKBAKHHBI, M300PAKEHHOW Ha
OUI'. 4, Ha KOTOPOM TIOKA3aHA YACTh BONMHM3H MYy(THI CTaTbHOU TPYOBI C pe36OOBBIM
COEIMHEHUEM JITs He(PTAHON CKBAYKHUHBI.

Ha OUI'. 7 wu300paxkeH BUA, WUTIOCTPUPYIOIIUNW TPUMEP CTAIBHOM TPYOBI C
Pe3b00BBIM COETMHEHUEM /TSI HEPTIHON CKBKUHBI, B KOTOPOM HHIIIENb COAEPIKUT
4acTh C HAPYXHOW pPe3b0OH, HO HE COACPKUT YIUIOTHUTEIBHYIO TOBEPXHOCTH

HUTIENA W YINOPHYI TOBEPXHOCTh HHUMNMENA, W My(pTa COACPNKHUT YACTh C
-13 -



BHYTPEHHEH PE3bOOH, HO HE COJNEPKUT YIUIOTHUTEIBHYIO TMOBEPXHOCTH My(THI H
VIOPHYIO TOBEPXHOCTH MY()THIL.

Ha ®UI. 8 wuzoOpakeH ¢parMeHT paspe3a CTaIbHOH TPYyOBI C Pe3bOOBBIM
COEMHEHHEM I HE(PTIHOW CKBAXHMHBI HMHTETPAJIBHOTO THIA  COTJIACHO
HACTOAIIEMY H300PETCHHIO.

Ha ®UI'. 9 uzoOpaxkeH pa3pe3 mapajieIbHO MPOJ0IEHOMY HAMPABIICHUIO CTATbHOM
TPYOBI C PE3bOOBBIM COCTUHEHUEM I HEPTIHOW CKBAKHHBI, M300PAKEHHOW Ha
OUI'. 4, Ha KOTOPOM TIOKA3aHA YACTh BOMHM3H My(THI CTATbHOU TPYOBI C pe3600OBBIM
COEIMHEHUEM JITs He(PTAHOU CKBAYKHUHBI.

Ha ©OUI'. 10 u3o0paxkeH BHUI, WLTIOCTPUPYIOMUN TMPUMEP KOH(PUTYpAIHUHA MY THI
CTaTbHOU TPYOBI C PE3bOOBBIM COETMHEHHEM I HE(TIHOW CKBAKHHBI COTJIACHO
HACTOATIEMY H300PETCHHIO.

Ha O©OUI. 11 wuzoOpaxkeH pas3pe3 NapauieIbHO NPOAOTFHOMY HAITPABIICHUIO
CTalIbHOH TPyOBI C PE3bOOBBIM COCAMHEHHEM i1 HE(TAHOW CKBA)KHHBI,
n3oopaxkenHou Ha OUI. 4, Ha KOTOPOM MOKA3aHA YaCTh BOJIM3W HUMIIEIA CTATbHOU
TPYOBI C pe3bOOBBIM COETUHEHUEM /JI1 HE(PTAHON CKBAYKUHBI.

Ha ©UI'. 12 u3o0paxkeH BUJ, WUTIOCTPUPYIOIIUH PUMEP KOH(PUTYPALMH HUIIIEIA
B CTAIBHOM TpyOe ¢ pe3pOOBBIM COETUHEHUEM I HE(TAHON CKBAXKHHBI COTIIACHO
HACTOAIEMY H300PETCHHIO.

Ha ®UI'. 13 cxemaTHUHO H300paKEHBI MECTA BBHIMTOHEHHUS KAKIOTO dTarna crocoda
W3TOTOBIICHUS COOPKH CTambHBIX TPYO /uid HEDTIHOW CKBOKHHBI COTJIACHO
HACTOAIIEMY H300PETCHHIO.

Ha ®UI'. 14 nmoka3aHa CTPyKTypHas CXeMa, WUTKOCTPUPYIOMAs NPUMEP CTaTbHOU
TPYOBI C pe36OOBBIM COCTUHEHUEM /T HE()TIHON CKBAYKHUHBI.

HA ®UI'. 15 noka3zaHa CTPYKTypHas cXeMa, WUTIOCTPUPYIOINAS MPUMEP CTaTbHOU
TpyOBI ¢ Pe3b00BBIM COECAUHEHHUEM ISl HEPTAHON CKBAKHWHBI, OTIMYAIOLIMMCA OT
npumepa, nokazanuoro Ha OUI'. 14.

Ha O©UI. 16 wuzo0pakeH MpOAONBHBIM pa3pe3 dYacTH BOMW3M KOHTAKTHOM

MOBEPXHOCTH HUMIIEIA, MOKa3aHHOM Ha OUI'. 14 mw OUT. 15.
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Ha O©UI. 17 wu3o0paxkeH NpPOAONBHBIM pa3pe3 4YacTh BOTU3M KOHTAKTHOU
MOBEPXHOCTH HUMIEI, nMokazanHod Ha OUI. 14 u OUI. 15, ornmuuaronuiica ot
npumepa Ha OHUI. 16.

Ha OUI'. 18 m300pakeHa CTPYKTypHas CXeMa, HJUTIOCTPHPYIOMIAS COCTOSHUE, B
KOTOPOM 3aLIMTHOE YCTPOMCTBO HUIIIENA YCTAHOBICHO HA HUIIIIETIE.

Ha ®UI'. 19 uzobpakeH MPOAOTBHBIA pa3pe3 4YacTH BOJM3H YACTH 3AIMUTHOTO
YCTPOMCTBA HHUIMIENA C BHYTPEHHEH pPe3bOOM W YacTH C HAPY)KHOUW pe3pOOd B
COCTOSIHUH, B KOTOPOM 3aIUTHOE YCTPONUCTBO HUMIIENSA YCTAHOBIEHO HA HUMIIENb.
Ha ®UI'. 20 wuzoOpakeHa auarpaMma KpPYyTAIIETO MOMEHTA, COCTaBJICHHAS TIO

pE3ybTaTaM HCIBITAHUU TIO HU3MCPCHUIO KPYTALICTO MOMCHTA, BBIIIOJIHCHHBIX B

npUMeEpe.

PACKPBITUE M30BPETEHUA
[0021] Hmxe HacTosimiee n3o0OpeTeHne OyAeT MOAPOOHO PACKPHITO CO CCHIJIKAMHU Ha
yepresku. Ha deprexax OyayT HCHONB30BaThCA OJWHAKOBBIE CCHUIOYHBIC
0003HaYEHHA AJI1 OJTHUX U TEeX K€ WIIM CXOJHBIX JETalieH, M UX ONMUCaHHE He OyaeT
MOBTOPATHCS.
[0022] ABTOpBI HACTOSIIETO W300PETEHHS BBHITIOTHHIA PA3IMYHBIC WCCIICTOBAHUS
CTAJIHOH TpPyOBl C PE3bOOBBIM COCAHMHEHHEM i1 HE(TAHOW CKBa’KHHBI,
OTJTUYAIOTIECHCS BBICOKOM CTOMKOCTBIO K 00Pa30BaHUIO 3aTUPOB 0€3 UCTIOTb30BAHHS
KOMIAYHOHOM  KOHCHUCTEHTHOM  CMa3Kd,  MO3BOJMIOIMIEH  MpPeJoTBpamiaTh
oOpa3oBaHWE pPIKABYMHBI HA KOHTAKTHOM TITOBEPXHOCTH HUIIIENISA M COXPAHATH
HU3KHWA KPYTAIIUH MOMEHT yriopa. B pesynbraTe aBTOpPBI HACTOAIIETO W300pETEHUS
MPUILJIN K CIIEAYIOIMIMM BBIBOJAM.
[0023] KpyTsmiuit MOMEHT yropa

[1pu cBUHYMBAaHHUY CTATBHBIX TPYO C PE3bOOBBIM COEMHEHHEM JIUIs HEPTAHOH
CKBXHHBI MEXAy COOOH ONTHMAaJIbHBIA KPYTAIIUH MOMEHT 3aBEPIICHUS
cBUHYHMBaHUS moadOuparoT 3apanee. Ha OUI. 1 mzoOpaxken rpaduk (mmarpamMma

KPYTALIETO MOMEHTA), WJLUTFOCTPUPYIOIIUH COOTHOIIEHUE MEKAY YHCIOM 000pPOTOB
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CTaTbHOU TPYOBI C PE3bOOBBIM COETUHEHUEM JUTA HE(PTIHOW CKBAKUHBI U KPY TSAIIHM
MOMEHTOM TIPH CBUHYMBAHMU CTaJbHBIX TPYyO C pe3bOOBBIM COEAMHEHHUEM IS
HeTsaHOM ckBakuHbL. Kak mokazano va @UI'. 1, npu cBHHYMBAHUM CTAIBHBIX TPYO
C pe3bOOBBIM COEITUHEHHEM I HE(PTIHOM CKBOXUHBI MEXTYy cOo00H cHauyama
KPYTAIIUH MOMEHT YBEIMYMBAETCS YMEPEHHO M MIPOTIOPLUOHAIBHO YHCITy 000POTOB.
[Io mMepe mpoaoLKEHUs] CBUHYMBAHUA YIOPHBIE MOBEPXHOCTU BXOJAAT B KOHTAKT
Opyr ¢ ApyroM. Bo3HHMKarOmui B 3TO BpEeMs KPYTAIIMH MOMEHT HA3BIBAIOT
«kpyTAImMM MOMeHTOM Ts ymopa». Ilociae HOCTW)KEHMS KpyTAmero MoMmeHra Ts
yIopa TpH MPOJAODKEHUH CBUHYMBAHUA KPYTAMIHA MOMEHT OBICTPO YBEITHYHBAETCS
MPOTMTOPIIMOHAIIBHO KOJHYECTBY O0OOPOTOB. PEeKOMEHIOBAHHBIN KPYTAIMUA MOMEHT
(kpyTamui MomeHT TO 3aTSDKKM) TPH CBHUHYMBAHUHM PE3bOOBBIX COETHMHEHUH
YCTAHOBJICH B IIPEJAENIax IPEABAPUTEIBHO 3aJaHHOTO IHAIa30Ha, MPEBBINAOIIETO
KpyTAmuid MoMeHT Ts ynopa. CBHHYMBAaHHE 3aBEpLIAIOT B MOMEHT BPEMEHH, B
KOTOPBIA KPYTAIIMM MOMEHT JOCTUTAaeT YPOBHA KPYTAIIEr0O MOMEHTA TO 3aTSKKH.
[Ipn kpyTsamem MomeHTe TO 3aTSKKM YITIOTHUTEIbHBIE MOBEPXHOCTH HHUIIIES H
My(TBI B3aUMOAEHCTBYIOT IPYT C APYTOM C COOTBETCTBYIOIIMM JABJICHUEM MEXKIY
MOBEPXHOCTAMH. B 3TOM ciy4ae TepMETHYHOCTh COOPKH CTaJdbHBIX TPyO It
HE(PTAHOW CKBaXHHBI, ITOJyYEHHOM ITyTeM CBHHYMBAHUA HECKOJIBKHX CTAIBbHBIX
TPYO ¢ Pe3bOOBBIM COCAUHEHHEM JJIs1 HEPTSIHOM CKBAsKHHBI, OYJET BBICOKOH.

[0024] CnemyeT OTMETHTBH, YTO B 3aBHCHMOCTH OT KOH(HIypalnuu HHUMMEIA H
My(TBI BO3MOKHBI CITy4ad, B KOTOPBIX CTaJbHAs TPyOa ¢ Pe3bOOBBIM COCTUHEHHUEM
it HeTIHON CKBOKHMHBI HE OyJAeT WUMETh YIOPHOW MOBEPXHOCTH. Jlaske B 3TOM
Cllyya€ TIPH CBHHYHMBAHWU CTANbHBIX TPYyO C pe3bOOBBIM COEIMHEHHEM IS
He(TIHONW CKBOKWHBI KPYTALIMA MOMEHT OBICTPO YBEIHYMBAETCSA, KOT/IA PE3BOBI
BXOJAT B 3aLICTUICHHE M0 MEPE BpAIlEHUA AN CBUHUMBaHUA. Hampumep, u3BecTHbI
Cllydyad, B KOTOPBIX CTalmbHasg TpyOa ainfd HE(TIHOW CKBOKHHBI, Yy KOTOPOU
Pe3p00BOE COETUHEHHE COACPKUT YIACTKU PE3bObI C KIIMHOBUIHBIM MPOQUIEM, HE
COAEP’KUT YIOPHBIX MOBEPXHOCTEH. B ciyyae CBUHUMBAHUS TaKUX CTAbHBIX TPYO

A He(PTAHOM CKBAKUHBI ¢ KIMHOBUAHBIM PE3bOOBBIM COECTUHEHHEM KpPYTSIIHUN
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MOMEHT OBICTPO YBEJTHYMBAETCS B MOMEHT CONPHKOCHOBEHHS OOKOBBIX
MOBEPXHOCTEW Tpoduist pe3sObl Apyr ¢ apyroM. WHbIMH croBamH, Juarpamma
KPYTALIET0O MOMEHTA JJI CTaJbHOU TPYOBI 11 HE(PTAHOM CKBAKHUHBI, Y KOTOPOH
pe3pda pe3pOOBOr0 COEAMHEHHS HWMEET KIMHOBHIHBIM TMPOQHIF W HE HMEET
YIOPHBIX TOBepxHOCTeH, coorBercTByeT MUI. 1. Kpyramuit MOMEHT, OBICTPO
VBEITMYUBAOTIIHIACS TTPH CBHHYMBAHWH CTABHBIX TPYO ¢ PE3bOOBBIM COETHHEHHEM
it HeTIHOW CKBOKHHBI, B KOTOPOM pPe3b0a WMEET KIMHOBHIHBIA TPOQHUIID,
HA3bIBAIOT «KPYTAIMIAM MOMEHTOM 3a0JIOKUPOBAHHONW OOKOBOW TIOBEPXHOCTHY, a HE
KKPYTAIIAM MOMEHTOM yIIOpa». TeM He MeHee, B HACTOSIIEM OMMMCAHUM KPYTALIHHA
MOMEHT 3a0JIOKHPOBAHHOM OOKOBOW TOBEPXHOCTH TPH CBHHYMBAHWU CTabHBIX
TpyO C pe3bOOBBIM COEAMHEHHUEM I HE(TAHOW CKBAXHHBI, B KOTOPOM pe3p0a
HMMEET KITMHOBUIHBINA POQHITH, TAKKE HA3ZBIBAIOT KPYTAMIMM MOMEHTOM YIIOPA».
[0025] CnemyeT OTMETHTH, 4YTO, €CINHM JKENATEIHHO, B YACTHOCTH, H30€kKaTh
ocnaOneHus pe3pOO0BOTO COEAMHEHUSA TMOCJIEe CBUHYMBAHUA, KPYTAIMUHA MOMEHT To
3aTSHKKH HA3HAYAIOT PABHBIM BBICOKOMY 3HAUEHHUIO. TeM He MEHee, €CIH KPYTALIHHA
MOMEHT T0 3aTSHKKU CIMIIKOM BETHK, B HEKOTOPBIX CITy4asX 4acTh HUIIIENA W/ HUIH
My(TBI CTAHOBHTCA TEKy4YeH, UYTO NPUBOJUT K IUIACTHYECKOW Aedopmarmm.
KpyTamuii MOMEHT B 3TO BpeMs Ha3bIBAIOT «KPYTAIIMM MOMeHTOM Ty Ha mpenene
TekydecTm». CleayeT OTMETHTb, YTO TPH BBICOKOM KpYTAIIEM MoOMeHTe Ty Ha
npeieIie TEKYYECTH KPYTAIIHH MOMEHT T0 3aTSHKKH MOXKET OBITh YBEITMYCH.

[0026] ABTOpsl HacTOAImET0 H300OPETEHHS CHAYaja BBHITIONHUIN HWCCIIECAOBAHUS
CTaTbHOU TPYOBI C Pe3bOOBBIM COECAMHEHUEM IS HE()TIHOW CKBAKHHBI, B KOTOPHIX
KPYTAOIMA MOMEHT yIopa TOJEP)KHBAJCI HAa HH3KOM YpoBHEe. B pesymprate
aBTOPHI HACTOSIIETO W300PETEHHUS PUIILTH K CIIEAYIOIINM BBIBOIAM.

[0027] ABropel HacTosimiero W300peTeHHs He (POPMHUPOBAIA OOBIYHOE TBEPAOE
AHTUKOPPO3HOHHOE TIOKPHITHE Ha KOHTAKTHON MOBEPXHOCTH HUIIIIEIS, BMECTO YETO
HAHECIT MAJOBA3KOE MACIIO0 Ha KOHTAKTHYIO MOBEPXHOCTh HUMMENA. J[0 HaHeceHHs
Ha KOHTaKTHYIO TOBEPXHOCTh HUMIES MAOBSA3KOE MAcll0 HAXOAUTCA B KUAKOM

COCTOSHHHM. ManoBsa3Koe Macjo IpPEACTaBIAET COOOM, HANpPHMEpP, MAalOBA3KOE
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MacJio ¢ TOproeeiM HazBaHueM « WD-40». ManoBa3koe Maciio COJEPKUT, HATTPUMED,
yauT-ciiupuT B Konudectse 0T 50 1o 70 macc.% M Macao Ha MUHEPAIbHOW OCHOBE B
KoJHM4ecTBe 25 Macce.% U MEHee.

[0028] Ha KOHTaKTHOW MOBEPXHOCTH MYy(PTHI OBLIO CPOPMHPOBAHO TBEPIOE
CMAa304HOE€ TOKPBHITHE, W HA KOHTAKTHYIO MOBEPXHOCTh HHIMIENSA OBUIO HAHECEHO
MAJIOBSI3KOE MAacja0 BMECTO (pOpMHPOBAHHSA HAa HEH TBEPAOTO AHTHKOPPO3IHOHHOTO
MOKPHITHA. B 3TOM Citydyae MOKHO OBIIO TTOAAEPKUBATh HU3KHHA KPYTSAIIHA MOMEHT
Ts ymopa BO BpeMs CBUHUMBAHUS CTAIBHON TPYOBI C Pe36OOBBIM COETHHEHHEM IS
HE()TSTHOU CKBAYKUHBI.

[0029] Ha ®UI'. 2 mnpeacTaBieHbl pe3yJbTaThl MCMIBITAHUNA 1O H3MEPEHUIO
KPYyTALIETO MOMEHTA, BBIIOJHEHHBIX B IPUMEpPE, PACKPBITOM HIKE, C
WCTIONB30BAHUEM CTAIbHOM TPYOBI C Pe3bOOBBIM COEAMHEHWEM A HE(TIHOU
CKBOKMHBL, COJEpKAUICH TBEPAOE CMAa304YHOE TOKPBITHE HA KOHTAKTHOM
MOBEPXHOCTH My(THI W MaJOBA3KOE MAaclio, HAHECEHHOE HAa KOHTAKTHYIO
noBepxHOCTh Hummens (ucnbitaHug Ne 1 u 2), U OOBIMHOW CTanbHOM TPYOBI C
Pe3bOOBBIM COECTUHEHHMEM s HEe(TAHOM CKBAXUHBI, COJACP)KAIIEH TBEPIOE
CMa304YHOE TIOKPBHITHE HA KOHTAKTHOW TOBEPXHOCTH MY(TBI M  TBEpPHOE
AHTUKOPPO3UOHHOE MOKPBITUE HA KOHTAKTHOM MOBEPXHOCTH HUIIENS (MCIIBITAHUE
Ne 3). Ha ©UI'. 2 kpyramuii MOMEHT yriopa B uctibiTanue Ne 3 ipusAT paBHbM 100,
W TMOKa3aH KpyTAmMA MOMEHT Ts ymopa u kpyrammii momeHT Ty Ha mpexaerne
TEKYYECTH U1 KXI0TO ucnbITanua. Ha rucrorpaMmax a7t KaskI0ro HCIIBITAHUS HA
OUI'. 2 BepXHUH KOHEI[ 3AMITPUXOBAHHON YacTH 0003HAYAET KPYTAIMUH MOMEHT TS
yIopa, a BEPXHHUH KOHEI[ KOHTYPHOW YacTH 0003HAYaeT KpyTsaniuid momeHT Ty Ha
MPEIEIIEe TEKYYECTH.

[0030] Kakx moxazano Ha OUI'. 2, B KakI0H CTaIBHOH TpyOe C Pe3pOOBBIM
COEAMHEHHWEM I HE(PTIHOW CKBAKHUHBI, COACP)KAINEH TBEPAOE CMAa30YHOE
MOKPHITHE HA KOHTAKTHOW MOBEPXHOCTH MY(THI U MAJIOBA3KOE MAcIll0, HAHECEHHOE
HAa KOHTAKTHYIO TIOBEPXHOCTH HUMIENA (McnbITaHus Ne 1 U 2), KpyTAIUHA MOMEHT

Ts ymopa cHwkamu a0 Oonee HH3KOTO 3HAYEHUSA IO CPABHEHHIO C OOBIYHOM
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CTalIbHOH TPyOOW C pe3bOOBBIM COCAMHEHHEM i HEPTIHOM CKBa’KHHBI,
coAepsKae TBEPAOE CMa304YHOE MOKPBITHE HA KOHTAKTHOM MOBEPXHOCTU MY(THI U
TBEPJOE AHTUKOPPO3HOHHOE TMOKPHITHE HAa KOHTAKTHOM TMOBEPXHOCTH HUIIEIS
(uctpitarme Ne 3). OTMeTHM, YTO KPYTAMIMHA MOMEHT Ty Ha mpenene TEeKy4eCTH B
ucnbITaHUAX Ne 1 u 2 CymieCTBEHHO HE M3MEHMIICS MO CPAaBHEHHUIO C KPYTAIIUM
MOMeHTOM Ty Ha mpeaene TeKy4ecTd B ucnbiTanud Ne 3.

[0031] Kpome TorO, B Cllyd4ae CTaabHOH TPYyOBI ¢ pe3bOOBBIM COCIHHEHHEM IS
He(TIHOW CKBAXHHBI, COJACPKAMEH KOHTAKTHYIO TITOBEPXHOCTh HHMIES, Ha
KOTOPYIO HaHECEHO BBILIEYNIOMSHYTOE MAJlOBA3KOE MAacio, MOYKHO NMPEAOTBPATHTH
BO3HUKHOBEHHE P)KABUYMHBI HA KOHTAKTHOM TOBEPXHOCTH HUMIMENSA JaKE B TOM
ClTydae, €CJTU CTaJlbHaAs TPyOa ¢ pe3bOOBBIM COCTUHEHUEM ISl HE()TIHON CKBAXKUHBI
OyeT XPaHHUTBCSA TOJ OTKPBHITBIM HEOOM B TE€YEHHE NMPUMEPHO OIHOTO MECAIIA.
COOTBETCTBEHHO, TOCIIE JOCTABKH CTAIIBHON TPYOBI C Pe3bOOBBIM COEAUHEHUEM IS
He(TIHON CKBKHMHBI, B KOTOPOH HAa KOHTAKTHYIO TIOBEPXHOCTh HUIIIETS HAHECEHO
MaJOBA3KOE MAaclio, ¢ MECTHOM IUIOMIAJKH JJIs1 OTKPBITOIO XPaHEHHs Ha IUIOLIAAKY
s OypeHus He(pTAHOM CKBaKHMHBI CTalIbHAs TPYOa ¢ Pe3bOOBBIM COEAMHEHUEM IS
HE(PTAHOW CKBAXMHBI JEMOHCTPHUPYET BBICOKYIO KOPPO3HOHHYIO CTOHWKOCTH TpPH
BPEMEHHOM XPAHEHUH B TECUCHHE TMepPHoAa (IPUMEPHO OT OJHOW HEAETH IO OJHOTO
MECsII[a) O MCIIOIb30BAHUS Ha IUIOMAAKE Uil OypeHHs HEQ)TIHOW CKBaYKUHBIL.
[0032] Tem He MeHee, DIUTENPHOCTh XPAHCHUS HA MECTHOM TUIOINAAKE IS
OTKPBITOTO XPAHEHHs, KOTOpas SBIACTCS TPOMEKYTOYHOH TOYKOW, BEJIHKA W
COCTAaBIIET OT IIECTU MECALEB JI0 ABYX JeT. [loaToOMy B ciiyyae XpaHEeHHs CTaIbHOU
TpyOBI ¢ pPE3pOOBBIM COEAMHEHHEM [ HEPTAHOH CKBOKHHBI B TEUCHHE
JUIMTETIBHOTO MIEPUOAA BPEMEHU HAa MECTHOM IJIOIIAJKE JJISi OTKPBITOrO XPaHEHMS
HEOOXOJMMO  TIPHHATH  JOTOTHHUTEIBHBIE  MEPHI ISl MPEIOTBPALICHHSA
BO3HUKHOBEHHS PIKABUHHBL.

[0033] Takum 00Opa3oM, COTTACHO CHOCOOY M3TOTOBIEHUS COOPKH CTABHBIX TPYO
s He(TAHOM CKBKHMHBI COTJIACHO HACTOAIIEMY H300PETEHHI0, HA MECTHOM

IUIOIIAZKE JJIsI OTKPBITOTO XPAHEHUS XPAaHAT CTalbHBIE TPYObI C PE3BOOBHIM
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COEMHEHUEM IS HEPTIHOW CKBAKUHBI, B KOTOPHIX Ha KOHTAKTHYIO TOBEPXHOCTh
HUIIIEN HAHECEHA AHTHUKOPPO3HOHHAA CMa3Ka. AHTHKOPPO3HOHHAs CMasKa
HAXOQUTCA B  COCTOSHHM  KOHCHCTEHTHOM  CMa3kd. Takum  oOpasom,
AHTUKOPPO3HOHHAA CMa3Ka HAXOJWUTCI B TIONYTBEPAOM HIH TACTOOOPAa3HOM
COCTOSHHM M OTJIIMYAECTCA OT MAJOBA3KOIO MAacia, HAaXOJIUIErocs B KHIKOM
COCTOSHHH. AHTHUKOPPO3HOHHAs CMa3Kka TIPEACTABIIET COOOH, HampuMmep,
AHTHKOPPO3HOHHYIO KOMITO3HIIHIO, O0IaJAIOIIYI0 BRICOKOH BA3KOCTHIO B COCTOSTHUH
KOHCUCTEHTHOM CMa3KH, HAIPUMeEP, MPOIYKT ¢ ToproseiM HazBaHueM «KRUM BETO
AS EU» wmm npoxaykt ¢ toproseiM HazBaHueM «KENDEX», takke HazbiBaeMyro
CIPUCATKOU JJI1 XPAHCHUSY.

[0034] AmnTHKOPPO3HMOHHAS CMas3Ka CIIOCOOHA TPEJOTBPAINATH TOSBICHHUE
P’KaBYMHBI HA KOHTAKTHOM TOBEPXHOCTH HHMIIETS, JAKE €CIIH CTajabHas TpyoOa ¢
Pe3pOOBBIM COETMHEHUEM I HE(PTIHOW CKBAKUHBI OYJET XPAHUTHCA TIOX
OTKPBITBIM HEOOM B Te4yeHWE IBYX JeT. Ecnu crampHyo TpyOy C pe3pOOBBIM
COEMHEHUEM i1 HE(TAHOM CKBAXUHBI HEOOXOAUMO JOCTABUTh C MECTHOU
IUIOIIAJKKA JJIs1 OTKPBITOTO XPAHEHHA HA IUIOIAAKY Uid OypeHus HeTIHOH
CKB@)KHMHBI, HA MECTHOM IUIOHIAJKE Ui OTKPBITOTO XPaHEHUSA AHTHKOPPO3HOHHYIO
CMa3Ky, HAHECEHHYI0 Ha KOHTAKTHYIO ITOBEPXHOCTh CTaJbHOH TPYOBI C PE3HOOBHIM
COEAMHEHUEM IS He(PTIHOU CKBAKHHBI, YAATSIIOT C PE3bOOBOTO COEAHMHEHUS, TIOCIIE
YETro HAHOCAT MAJIOBSI3KOE MACI0 Ha KOHTAKTHYIO MIOBEPXHOCTh HUMIIEIA, C KOTOPOH
ObUTa yJaleHa AaHTHKOPPO3HWOHHAs cmaska. [locrme 3Toro CTampHyO TpyOy cC
PE3b0OBBIM COCTUHEHHEM JIIsI HE()TTHOU CKBAKHHBI, B KOTOPOH MAaJIOBA3KOE MACIO
HAHECEHO HA KOHTAKTHYIO MOBEPXHOCTh HMIIMENSA, JAOCTABISIIOT HA IJIOLIAAKY JJIS
OypeHuss He(TIHOW CKBOKHWHBL. B 3TOM ciydae, Kak OBUIO YKa3aHO BBIIIE,
KOHTAKTHAS TIOBEPXHOCTh HHUIIIENSA, HA KOTOPYIO OBUIO HAHECEHO MAaJIOBA3KOE MAcJIo,
MPOSABIIAET BBICOKYIO KOPPO3HOHHYIO CTOMKOCTh MPHU XPAHEHUUM B TEUEHHUE
NPUMEPHO OJHOTO MecsAna. Kpome TOro, BO BpeMs JKCIDTyaTalu (BO BpeMs
CBUHUYMBAHUA) MOYKHO TOJICPKMBATh HHU3KUHW KPYTAIMIUA MOMEHT ymopa IO

CPaBHEHHMIO CO CTallbHOM TPyOO#l ¢ pe3pOOBBIM COEOWHEHWEM i HeTIHOU
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CKBR)XMHBI, HA KOTOPOM C(OPMHPOBAHO TBEPIOE AHTUKOPPO3HOHHOE IMOKPBITHE.
Bs3kocTh MamnmoBA3KOTO Maclia B BHAE OKUAKOCTH HH)KE, 4YEM BA3KOCTh
AHTUKOPPO3HOHHOW cMa3ku. [losToMy pake ecaM MajoBA3KOE Maciio OyneT
BBIJIABJICHO C KOHTAKTHOM IMOBEPXHOCTH HMIIIES HA BHYTPEHHIOIO TMOBEPXHOCTH
CTABHOU TPYOBI 711 HE(PTAHON CKBAKHUHBI BCIIEACTBUE CBUHYUBAHUS, MAIOBI3KOMY
Maciy OyAeT TPYyOHO HAKAIUIMBATHCS HA BHYTPEHHEH TIOBEPXHOCTH W,
CIIEAOBATENIBHO, OyNeT TPYAHO 3acCOPATh BHYTPEHHIOK TOBEPXHOCTHh CTATBHOU
TpyOBl g HeTIHOW CKBaXHWHBI (COOPKH CTAambHBIX TPYyO s HeTIHOU
CKBa)KHMHBI ) TIOCTIE CBHHYHBAHUA.

[0035] Kpome TOro, B OTIAMYME OT TBEPAOrO0 AHTHUKOPPO3HUOHHOTO MOKPBITHA,
MAJIOBSI3KO€ MACJIO HAXOAUTCA B JKHIKOM COCTOSTHHH M TIO3TOMY MOKET OBITH JIETKO
HAHECEHO HAa KOHTAKTHYIO MOBEPXHOCTh HUMNMENA. TakuM 00pa3om, JaKe €CIIH BO
BpeMsA JOCTaBKA Ha IUIOMAAKY [ OypeHHs HEPTIHOW CKBOKHHBI YacTh
MAaJIOBSI3KOTO MAacja, HAHECEHHOTO HA KOHTAKTHYIO TIOBEPXHOCTH HHUIIIEIA, CTEYET C
KOHTAKTHOM TOBEPXHOCTH HUIIIENA BCJIEICTBUE KOHTAKTa C JPYrOM CTalbHOU
TpyOOH C pe3bOOBBIM COEAMHEHHEM M1 HE(TAHOM CKBOKHUHBI WIH JIPYTHM
00BEKTOM, TIPOOIEMY MOMKHO JIETKO YCTPAHUTh ITyTEM HAHECCHHS MAJIOBSI3KOTO
Macjla Ha COOTBETCTBYIOINEE MECTO KOHTAKTHOM MOBEPXHOCTH HUMmensd. MHbiMH
CIIOBAMH, KOHTAKTHAs MOBEPXHOCTh HHIIIEIA, HA KOTOPYIO HAHECEHO MAJIOBSI3KOE
MAacJio, UMeeT 00JIee BRICOKYI0 PEMOHTOTIPUTOAHOCTD TI0 CPABHEHUIO C KOHTAKTHOU
MOBEPXHOCTHIO HUMIIENSA, HA KOTOPOH C(HOPMHPOBAHO TBEPAOE AHTHKOPPO3HOHHOE
TOKPBITHE.

[0036] CrampHas TpyOa ¢ pe3bOOBBIM COETUHEHHEM I HEPTSIHOW CKBAKHHBI,
CTI0CO0 M3TOTOBIICHHSA CTATBHOU TPYOBI C Pe3bOOBBIM COCTUHEHHEM T HE(TIHOU
CKBXHHBI W CIOCOO W3TOTOBIIEHUS COOPKH CTaldbHBIX TPyO A HePTIHOH
CKBR)XHMHBI, pa3pabOTaHHBIE HA OCHOBAHWH BBIIEHU3IOKEHHOTO, OYIyT PacKPBITHI

HHIKCE.
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[0037] [1] CranpHas TpyOa ¢ pe3bOOBBIM COEAMHEHHUEM I HE(PTIHOW CKBAXKHHBI,
BBITIOJTHEHHAs C BO3MOXKHOCTBIO CBHUHUMBAHHUS C APYrOoM CTAIbHOM TPyOOH ¢
PE3b0OBBIM COETMHEHUEM T HE(TIHON CKBAXKUHBI, COACPKAIAs:

OCHOBHOM KOpIYC TPYOBI, COAEPKAIINN MEPBYIO0 KOHIIEBYIO YacTh U BTOPYIO
KOHIIEBYIO 4acCTh,

MIPH 3TOM

OCHOBHOU KOPITYC TPYOBI COACPIKUT:

HUMTEb, CPOPMHUPOBAHHBIN HAa TIEPBOM KOHIIEBOM YACTH, TPUYEM BO BpeMs
CBUHYMBAHUS HHIIIEb BCTABIIOT B My(PTYy APYroH CTabHOU TPYOBI ¢ pe3b00BBIM
COEAMHEHUEM /I HeTIHOW CKBAKUHBI U CBUHYHMBAIOT ¢ My(TOH APYTOH CTATBbHOU
TPYOBI C pe3bOOBBIM COCTUHEHUEM /T HE()TIHON CKBAYKUHBI, H

My(pTy, cHOPMHPOBAHHYIO HA BTOPOH KOHIEBOW YACTH, MPHYEM BO BPEMS
CBUHUYMBAHUS HUIIIETh IPYrOod CTAIBHOW TPYOBI C Pe3bOOBBIM COECTUHEHHUEM IS
He(TIHONW CKBOKMHBI BCTABIAIOT B My(Ty, U My(Ty CBHHUMBAIOT C HHIIIEIEM
APYTOH CTAIbHOU TPYOBI C pe3b00BBIM COETUHEHUEM /I HE(DTIHON CKBAXKUHBI,

HUIIIENb COACPIKHT:

KOHTAKTHYIO TOBEPXHOCTh HHIIETS, KOTOpas COACP)KHUT MO MEHbIIEH Mepe
4acTh C HAPY)KHOW pe3b0OH, BBHITIOJHCHHYI0 HA BHEINHEH TepUEPHIHON
MOBEPXHOCTH TIEPBOM KOHIEBOW YaCTH OCHOBHOTO KOPIyca TPYOBI, U KOTOpas BO
BpEMs CBHHYMBAHUSA BCTYNAE€T B KOHTAaKT ¢ My(TOH Opyrod cTanbHOM TPyOBI C
PE3bOOBBIM COETMHEHUEM [T HE()TTHOW CKBAYKUHBL,

MAJIOBSI3KOE MACIIO0, HAHECEHHOE HA KOHTAKTHYIO TIOBEPXHOCTD HUMIIEI; U

My(Ta COmepKuUT:

KOHTAKTHYIO TIOBEPXHOCTh MY(TBI, KOTOpas COAEPKHUT 1O MEHBINEH Mepe
YacTh C BHYTPEHHEH pe3pOOH, BBHIMONIHEHHYI0O HAa BHYTPEHHEU mepuQepuiHON
MOBEPXHOCTH BTOPOW KOHIIEBOW YaCTH OCHOBHOTO KOpITyca TPYOBI, U KOTOpas BO
BpPEMsI CBHHYHBAHHA BCTYNAE€T B KOHTAKT C KOHTAKTHOW MOBEPXHOCTHIO HHUIIIIEISA

APYTOH CTAbHOM TPYOBI C pe3600BBIM COETUHEHUEM I HE(PTIHON CKBaXKUHBI, H
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TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MY (PTHI.
[0038] [2] CrampHas TpyOa ¢ pe3bOOBBIM COCTUHEHUEM IS HE(PTIAHOW CKBAKHHBI
no 1. [1], B KoTOpOH

KOHTAKTHAs MOBEPXHOCTh HHUIIIENS JOMOTHUTEIBHO CONEPIKHUT:

VIUTOTHHTEIBHYIO TIOBEPXHOCTh HHUIMIENA, C(POPMHPOBAHHYIO HAa BHEIIHEH
niepruepUHOM MMOBEPXHOCTH MEPBOH KOHIIEBOW YaCTH M PACTIONIOKEHHYIO JAJTbIIIE B
CTOPOHY TIEPETHETO KOHIIA, YEM YaCTh C HAPYKHOM Pe3bOOi, U

VIOPHYIO TMOBEPXHOCTh HHUIIENS, NPEIyCMOTPEHHYIO HAa MEPEIHEM KOHLIE
MEPBOU KOHLEBOM YaCTH;

KOHTAKTHAS TOBEPXHOCTh MY(THI AOTIOHUTEIIHHO COJIEPKHUT:

VIUTOTHATENBHYIO TIOBEPXHOCTh MY(THI, CHOPMHUPOBAHHYIO HAa BHYTPEHHEH
nepuepuitHON MOBEPXHOCTH MEPBOM KOHIIEBOW YaCTH W PACTIONIOKEHHYIO JAJIbIIIE B
CTOPOHY MEPETHETO KOHLA, YEM YaCTh C BHYTPEHHEH Pe3p00H, U

VIOPHYIO TOBEPXHOCTh MY(THI, MPEAYCMOTPEHHYI0 HA MEPETHEM KOHLE
BTOPOM KOHLIEBOM YaCTH.
[0039] [3] CrampHas TpyOa ¢ pe3bOOBBIM COCTUHEHUEM ISl HEPTAHOUW CKBAKHHBI
no 1. [1] unu [2], B KOTOpO#

HUIIENb TOTIOJTHUTEIBHO COJIEPIKHUT:

MOJYYCHHOE  XHMHUYECKOW O00pabOTKOW  TOKPBHITHE HA  KOHTAKTHOM
MOBEPXHOCTH HUIIIIENS; U

MAaJIOBSI3KO€ MAacji0, HAHECEHHOE Ha IOJIyYCHHOE XUMHYECKOM 00paboTKOM
MOKPBITHE.
[0040] [4] CranpHas TpyOa ¢ pe3pOOBBIM COCAMHEHHUEM I HE(PTAHON CKBAKHHBI
o 1. [3], B KoTOpOit

B XHMHUYECKOM COCTAaBE CTAIIbHOM TPYOBI C Pe3bOOBBIM COETHMHEHUEM I
He(TTHOM CKBOKHMHBI COIep KaHuEe XpoMa cocTasiseT 2,0 macc.% u MeHee.
[0041] [5] CranpHas TpyOa ¢ pe3bOOBBIM COCAMHEHUEM I HEPTAHON CKBAKHHBI

o mooomy u3 1.1 [1] - [4], B KoTOpO#
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My(]Ta JOTIOTHUTENFHO CONEPKHUT:

METAIUTM3UPOBAHHOE  TOKPBITHE, CPOPMHUPOBAHHOE HAa  KOHTAKTHOM
MOBEPXHOCTH My(PTHI; U

TBEPAOE CMA30YHOE TOKpPHITHE, C(POPMUPOBAHHOE HA METATUTM3UPOBAHHOM
MOKPBITHH.

[0042] [6] CrampHas TpyOa ¢ pe3bOOBBIM COCTMHEHHUEM I HE(PTIHON CKBAKHHBI,
coJepKamas:

OCHOBHOUW KOPITyC TPYOBI, COAECPKAIMMUN TIEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHLIEBYIO 4aCTh,

IIPH 3TOM

OCHOBHOU KOPITYC TPYOBI COACPIKUT:

HUMTIENb, CHOPMHUPOBAHHBIM HA TIEPBOM KOHIIEBOW YaCTH, H

My}Ty, CHOPMHUPOBAHHYIO HA BTOPOM KOHIIEBOW YaCTH;

HUIIIENb COACPIKUT:

KOHTaKTHYIO ITOBEPXHOCTHh HUMIIENS, COAEPIKAIIYIO IO MEHBIIEN MEPE YacCTh C
HAPY>KHOM pe3b0OH, BBHINIOTHEHHYIO HAa BHEIIHEH nNepupepHiHON MOBEPXHOCTH
NePBOM KOHLIEBOW YaCTH OCHOBHOT'O KOPITyCa TPYOBI,

AHTUKOPPO3HUOHHYIO CMa3Ky, HAHECEHHYID HAa KOHTAKTHYIO IIOBEPXHOCTb
HUIIIETIA,

My(dTa COmepKHUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPIKAIIYIO TI0O MEHBIIEH MEpPe YacTh C
BHYTPEHHEW Pe3b00H, BHIMOTHEHHYIO HA BHYTPEHHEH Tepr(epUiHON TOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, U

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MYy (THI.

[0043] [7] CranpHas TpyOa ¢ pe3bOOBBIM COCTUHEHUEM Il HE(PTIHONW CKBAKHHBI
o 1. [6], B KoTOpOit

KOHTAKTHAasA MOBCPXHOCTh HUMIICIIA JOMMOJIHUTCIIBHO COACPIKHUT:.
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VIUTOTHUTEBHYIO TOBEPXHOCTh HHUIMIENA, C(POPMHUPOBAHHYIO HAa BHEIIHEH
nepuepuitHOM MOBEPXHOCTH MEPBOM KOHIIEBOM YaCTH U PACTIONOKEHHYIO JAJIbIIIE B
CTOPOHY NEPETHETO KOHLA, YEM YacTh C HAPY>KHOHM pe3bOoi, 1

VIOPHYIO IMOBEPXHOCTh HMIIMEIA, IMPEIYCMOTPEHHYIO HAa MEPEIHEM KOHIIE
MEPBOM KOHLEBOUW YacTH; U

KOHTAKTHAS TIOBEPXHOCTh MY(THI AOMTOHUTEIIEHO COJIEPIKHUT:

VIUTOTHATEIBHYIO TIOBEPXHOCTh MY(PTHI, CHOPMHUPOBAHHYIO HAa BHYTPEHHEU
niepruepUtHOM TOBEPXHOCTH TMEPBOH KOHIIEBOW YaCTH W PACTIONIOKEHHYIO JAJTbIIIE B
CTOPOHY TIEPEHETO KOHIA, YEM YaCTh C BHYTPEHHEH Pe3p00H, H

VIOPHYIO TIOBEPXHOCTh MY(THI, TPEAYCMOTPEHHYI0 HA TNEPETHEM KOHIE
BTOPOM KOHILIEBOM YaCTH.

[0044] [8] CranpHas TpyOa ¢ pe3pOOBBIM COCAMHEHUEM I HEPTAHON CKBAKHHBI
o . [6] unu [ 7], B KOTOpO#t

HUIIIENb JONOTHUTEIBHO COJIEPKHUT:

MONMyYEHHOE  XMMHUYECKOW 00pabOTKOM  TOKPBHITHE HA  KOHTAKTHOM
MOBEPXHOCTH HUMIIETS; U

AHTUKOPPO3HMOHHYIO CMAa3Ky, HAHECEHHYI0 HA MOJIYYEHHOE XHMMHYECKOU
00pabOTKOM TIOKPHITHE.

[0045] [9] CranbHas TpyOa ¢ pe3bOOBBIM COSAMHEHUEM I HE(PTIHON CKBAKHHBI
o 1. [8], B KoTOpO#

B XHMHUYECKOM COCTAaBE CTAIbHOW TPYOBI C Pe3bOOBBIM COCTHMHEHHUEM IS
He()TTHOW CKBOKHMHBI COIep KaHne Xpoma cocTasiser 2,0 macc.% u MeHee.

[0046] [10] CranpHas TpyOa ¢ pe3bOOBBIM COETHHEHUEM I HE(QTIHOW CKBAKHHBI
o JTIOOOMY U3 IMyHKTOB [6] - [9], B KOTOpO#

My(Ta JOTIOTHUTEIIFHO CONEPIKHUT:

METAUTM3UPOBAHHOE  TIOKPBITHE, CPOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH My(PTHI; U

TBEPAOE CMA30YHOE TOKPHITHE, COPMHUPOBAHHOE HA METATM3HUPOBAHHOM

MNOKPBITHH.
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[0047] [11] CranbHas TpyOa ¢ pe3bOOBBIM COETMHEHUEM I HE(QTIHOW CKBAKHHBI
o JOOOMY U3 MyHKTOB [6] - [10], 1OMOHUTENBHO COIEPrKaIIast:

3alIMTHOE YCTPOMCTBO, HACA)KEHHOE MOBEPX U 3aBUHUEHHOE HA HHUIIIIEIE;

IIPHU 3TOM

3alIMTHOE YCTPOMCTBO COACPIKHUT:

yacth B (¢opmMe TpyObl, B KOTOPOW BHYTPEHHSS pe3b0a BBIMOJIHEHA HA
BHYTPEHHEU TIepru(ePUIHHON OBEPXHOCTH, H

4yacTh B (popMe KOJMAYKa, PACIIONIOKEHHYIO Ha OJHOM KOHIIE YacTH B opme
TpyGuL;

paccrostare D1 Mexay BEpIIMHON HAPYKHOW PE3bOBI HUIIIIETSI H OCHOBAHUEM
BHYTPEHHEN pe3bOBl YacTH B (opMe TPYOBI 3AMMTHOTO YCTPOMCTBA IMPEBBIIIAET
paccrosare D2 MeXay OCHOBAHHWEM HAPYKHOW PEe3bOBI HHIIENA W BEPIIUHOM
BHYTPEHHEN Pe3b0bI YacTH B (hopMe TPYObI 3aIMUTHOTO YCTPOUCTBA; U

TommuHa T1 aHTUKOPPO3HOHHOM CMa3KH MEXKJIYy BEPIIMHOM HapY>KHOU
pe3pObl HUMIENS W OCHOBAHHMEM BHYTPEHHEH pe3bObl 4YacTh B (opme TpyOsI
3aIIMTHOTO YCTPOMCTBA MPEBBINACT TONIMHMHY 12 AHTHKOPPO3MOHHOM CMAa3KH
MEKIY OCHOBAHHEM HAPY)KHOM Pe3bObI HUMIEA W BEPIIMHON BHYTPEHHEH PE3bObBI
4yacTh B popMe TPYOBI 3aIUTHOTO YCTPOHCTBA.
[0048] [12] Cmoco0 wu3rotoBieHHS COOPKH CTalbHBIX TPYO Mid HePTIHOMU
CKBA)KHHBI, B KOTOPOM HECKOJIBKO CTAJIBHBIX TPYO C pe3bOOBBIM COCTHHEHUEM IS
He(TIHOH CKBOKWHBI CBHHYUBAIOT JAPYT C JPYrOM, COJCPKAIIMHA CJIEeTYFOIIHe
STAIbI:

3Tan MOATOTOBKH CTAIbHOW TPYOBI M1 HE(TIHOW CKBAKUHBI, HA KOTOPOM
MOJITOTABIIMBAIOT CTAIIGHYIO TPYOy C Pe3bOOBBIM COCIWHEHHEM IS HETIHOU
CKBa)KHMHBI;

MIPH 3TOM

CTallbHasi TPyOa C pPe3bOOBBIM COEAWHEHHEM i1 HE(MTIHOW CKBAKHUHBI

COICPIKHUT:
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OCHOBHOMW KOPITyC TPYOBI, COAEPKAIIUIN TEPBYI0 KOHIIEBYIO YaCTh U BTOPYIO
KOHIIEBYIO 4acCTh;

OCHOBHOM KOPIYC TPYOBI COACPIKHUT:

HUIIIEb, CPOPMUPOBAHHBIN HA IEPBOM KOHIIEBOM YacTH, U

MydTy, CHOPMHPOBAHHYIO HA BTOPOM KOHIIEBOM YaCTH;

HUIITENb COACPIKUT:

KOHTaKTHYIO TTOBEPXHOCTh HUIIIENS, COAEPKALLYIO M0 MEHBIIEH MEpe 4acTh C
HAPY’KHOW PpEe3b0OH, BBHITIOTHEHHYIO HAa BHEIIHEH TEePUPEPHUHHON TOBEPXHOCTH
MIEPBOM KOHIIEBOM YaCTH OCHOBHOTO KOPITyca TPYOBI;

AHTUKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI) HAa KOHTAKTHYIO IOBEPXHOCTH
HUIIIENS,

My(Ta CONEpIKHUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPKALIYIO TI0O MEHBIIEH MEPE YaCTh C
BHYTPEHHEN Pe3b00H, BHIMMOHEHHYIO HA BHYTPEHHEH Mepu(epuiiHON MOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, U

TBEPAOE CMA304YHOE TMOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MY(THL;

CTI0CO0 HM3TOTOBIIEHHA COOPKH CTANBHBIX TPYO AN HE(YTAHOW CKBAXKHHBI
JOMOJTHUTENBHO COAEPIKUT CIIEAYIOLINE ITAIIbL:

3Tam TPAHCTIOPTUPOBKH CTAIBHOW TPYOBI C PE3bOOBBIM COETHMHEHHEM IS
He(TIHONW CKBaOKWHBI HA MECTHYIO TUTOIMAAKY AJI OTKPBITOTO XPAaHEHHSA, KOTOPas
ABIIIETCI MECTOM BPEMEHHOTO XPAaHEHUS CTAbHOW TPYOBI C PE3bOOBBIM
COEAMHEHHUEM U HE(PTAHOMN CKBAYKUHBI,

3Tan BPEMEHHOTO XPAHEHHS CTATBHOU TPYOBI C Pe3bOOBBIM COETMHEHUEM JIJIS
He(TIHOW CKB&KWHBI, JOCTABICHHOH HA MECTHYIO IUIOIMAAKY /IS OTKPBITOTO
XPaHEHHUs, HA MECTHOM IJIOIIAKE Al OTKPBITOTO XPAHEHHUA,

3Tam, HAa KOTOPOM TIEpe] JOCTaBKOW CTalnbHOM TPyOBl C Pe3bOOBBIM
COCAMHEHUEM Ui HE(PTIHOH CKBaKWHBI, BPEMEHHO XPAHAIIEHCS HA MECTHOU

IUIOIIAJKE JUIA OTKPBITOrO XPAaHEHHUS, HA IUIOMAAKY I OypeHus HeTIHOU
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CKBO)KHUHBI, HA KOTOPOW MOJDKHA OBITH BBITIOJIHEHA COOpPKAa CTABHBIX TPYO IJis
HE(TSIHONW CKBAXHHBI, YHANAIOT AHTUKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 Ha
KOHTAKTHYIO TIOBEPXHOCTb HUIIIENSA CTaJbHOW TPYOBI ¢ PEe3bOOBBIM COECTUHEHHEM
s He(PTIHOW CKBAKHMHBI, W HAHOCAT MAJIOBA3KOE MAclio HAa KOHTaKTHYIO
MOBEPXHOCTH HHUIITIEIIS, C KOTOPOH yIajeHa aHTHKOPPO3HOHHAS CMa3Ka,

3Tal JOCTABKU CTAJBbHOW TPYOBI ¢ Pe3bOOBBIM COCAUHEHUEM ISl HE(DTIHOU
CKBXHHBI, B KOTOPOH HAa KOHTAKTHYIO TIOBEPXHOCTh HHMIEIS HAHECEHO
MAaJIOBS3KOE MACIIO, Ha TUTOINAAKY JJT1 OypeHus He(pTIHON CKBAKHHBI, H

3Tam, Ha KOTOPOM Ha IUIOMANKe it OypeHHus HEPTAHOH CKBa)KHHBI
CTAJTbHYIO TPYOY C PE3bOOBBIM COCTMHEHHEM I HE(PTIHOW CKBAXKHUHBI, B KOTOPOH
Ha KOHTaKTHYIO TIOBEPXHOCTh HHIITEA HAHECEHO MAIOBA3KOE MACIIO, CBUHYHBAIOT C
APYTOH CTANBHOU TPYOOH C Pe3bOOBBIM COCTMHEHHEM T HEPTIHOW CKBAYKUHBI JJIS
00pa3oBaHus COOPKH CTANBHBIX TPYO A1 HEPTIHON CKBAKHHBI.
[0049] [13] Crioco6 M3roTOBICHHS CTATBHOU TPYObI ¢ pe36OOBBIM COCTUHEHUEM IS
HE(TSIHOU CKBAKUHBI, COACPIKAIINN CIETYIOIITUE ITAIIbI:

3Tan BPEMEHHOTO XPaHEHUs CTAIbHON TPYOBI C PE3bOOBBIM COETUHEHUEM JIJIS
HE(PTAHOW CKBAXXHHBI, JOCTABICHHOM HA MECTHYIO IUIONIAAKY JUIA OTKPBITOTO
XpaHEHUs, HA MECTHOM IJIOLIaJKE JJI1 OTKPBITOTO XPAHEHUS,

MIPH 3TOM

CTallbHasi TPyOa C pPe3bOOBBIM COCAWHCHHEM T HE(MTIHOW CKBAKUHBI
COICPIKHUT:

OCHOBHOUW KOPITyC TPYOBI, COAECPKAIMUN TIEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHIIEBYIO 4aCTh;

OCHOBHOUW KOPITYC TPYOBI COACPIKUT:

HUTTIENb, C(HOPMHPOBAHHBIM HA TIEPBOM KOHIIEBOW YaCTH, H

My(PTy, chopMHpOBaHHYIO Ha BTOPOH KOHLEBOH YaCTH;

HUITICTIb COACPIKHUT:
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KOHTaKTHYIO ITOBEPXHOCTh HUIIIES, COACPKALIYIO [0 MEHBIIEH MEpE 4acTh C
HAPY’>KHOW pe3b0OH, BBHITIOTHEHHYI0 HAa BHEIIHEH NepupepHiHON MOBEPXHOCTH
NepBOM KOHLIEBOM YaCTH OCHOBHOTO KOPITyca TPYOBI;

AHTUKOPPO3UOHHYIO CMa3Ky, HAHECECHHYH) HA KOHTAKTHYIO IIOBEPXHOCTH
HUIIIEIIA,

My(dTa COmEpIKHUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(THI, COAEPKANIYIO TI0O MEHBIIEH MEpPE YacTh C
BHYTPEHHEU Pe3b00H, BHIMMOTHEHHYIO HA BHYTPEHHEH Tepu(epruitHON TTOBEPXHOCTH
BTOPOH KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, H

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MYy (THI;

CIOCO0 HM3TOTOBIICHHSA CTAIBHOM TPYOBI C PE3HOOBBIM COCIUHEHHUEM IS
He(TTHON CKBAKHHBI TAKKE COAEPIKUT CIIETYIOIINE STATIBI:

3Tam, HAa KOTOPOM TIEpe] JAOCTaBKOM CTalnbHOM TPyOBI C Pe3bOOBBIM
COEAMHEHUEM [UIi HE(PTIHOH CKBaKWHBI, BPEMEHHO XPAHAIIEHCS HA MECTHOU
IUIOIIAJKE JUIA OTKPBITOrO XPAaHEHHUS, HA IUIOMAAKY I OypeHus HeTIHOU
CKB&)KHHBI, HA KOTOPOH JOJDKHA OBITH cpopMUpOBaHA COOPKA CTANBHBIX TPYO JUIA
HE(PTAHOW CKBOKHHBI, YIAISMIOT AHTHKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 Ha
KOHTAKTHYIO TIOBEPXHOCTh HHUMIIEJS CTAIbHOW TPYOBI C pe3bOOBBIM COCTHHEHHEM
It HEe(TIHOW CKBOKWHBL, W HAHOCAT MAJOBA3KOE MAaci0 Ha KOHTAKTHYIO
MOBEPXHOCTh HUIIIETS, C KOTOPOU yJlaJeHa aHTUKOPPO3HUOHHASA CMa3Ka.

[0050] Hrke moapoOHO pacKpBITHI CTaNbHAA TPYOa ¢ pe3bOOBBIM COETUHEHHEM JIJIS
He()TSTHOU CKBAYKHUHBI, CITOCOO U3TOTOBJICHUS COOPKH CTATBHBIX TPYO /Uit HE(TIHOU
CKBRXHHBI C WCIOJB30BAHHUEM CTABHOW TPYOBI C PE3bOOBBIM COETHHEHHEM IS
He(TIHON CKBOKHHBI, & TAKKE CIIOCOO M3TOTOBIICHHUS CTATBHON TPYOBI C PE3OOBBIM
COEMHEHUEM JUTsI HE(PTAHON CKBKUHBI COTIACHO HACTOSIIEMY H300PETEHHIO.

[0051] KoncTpykums ctampHON TPYOBI 1 ¢ pe3pOOBBIM COEAMHEHUEM T HEPTAHOH

CKBa>KHHbI
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[Tpumep, B KOTOpPOM cTanbHass TpyOa 1 ¢ pe3pOOBBIM COETUHEHHEM JUIA
HE(PTSIHON CKBRKHHBI OTHOCHUTCS K THUITY € PE3b00H M COETUHUTENPHOU My(PTOH

Ha ®OUI'. 3 noka3zaHa CTpyKTypHas cXeMa, WIIKOCTPUPYIOIIAs OJUH TPUMED
CTAbHOU TPYOBI 1 ¢ pe3pOOBBIM COETUHEHUEM I HE(TIHON CKBAKHHBI COTJIACHO
HacTosAmeMy wm300peTenHmo. Ha @OUMI. 3 moka3aHa CTpyKTypHas cXxema,
WIUTIOCTPUPYIOMAS CTaJbHYI0 TPyOy C pPe3bOOBBIM COCAHHEHHEM il He(TIHOU
CKB)KMHBI TAaK HA3BIBAEMOTO THIIA C Pe3bOOH M coeauHUTEeNbHOUW Mydroi. Kak
nokazaHo Ha ®UI'. 3, crampHas TpyOa 1 ¢ pe3pOOBBIM COeTUHEHHEM /I HE(DTIHOM
CKB)KMHBI COAECPIKHT OCHOBHOU KopIryc 10 TpyOBbI.
[0052] OcHoBHO# kopiryc 10 TpyOBI OPUEHTHPOBAH B MPOJOIFHOM HATIPABIICHUH, U
CeUeHHE, MEPIICHAUKYIIAPHOE MPOAOTPHOMY HATIPABIICHUIO, UMEET KPYTIy0 Gopmy.
OcHoBHOM Kopryc 10 TpyOBI COAEPIKHT TEPBYIO KOHIEBYIO 4acTh 10A u BTOpYIO
koHIeBYI0 YacTh 10B. [lepsas konuesas yacts 10A mpencTaBiseT COO0H KOHIIEBYIO
YacTh HAa CTOPOHE, MPOTHUBOIOJIOKHOM BTOPOM KOHLEBOW 4dactu 10B. B crampHOM
Tpyoe 1 ¢ pe3pOOBBIM COEAUHEHHEM Ui HE(PTIHOW CKBAXKWHBI, OTHOCSIICHCS K
THUITY C pe3b0OH U COEAMHUTENBHON My(TOM 1 n300paskeHHOM Ha OUI'. 3, ocHOBHOM
kopryc 10 TpyOBI comepxuT TpyOUaThiii Kopryc 11 HUMIENs ¥ COEAMHUTEIBHYIO
my¢ty 12. CoequaurensHas Mydra 12 mpucoeAMHEHA K OJHOMY KOHILy TPyOUaToro
kopryca 11 wumnmens. B dacTtHOCTH, coenmmHWTEeNnpbHAs My(dra 12 HaBUHUEHA Ha
pe3b0y Ha OJTHOM KOHIIE TpyOuaToro kopryca 11 Hummens.
[0053] Ha ®UI. 4 wm3o0paken ¢parmMeHT paspesa (MPOAOIBHOTO pas3pe3a) B
MPOJIOIPHOM HANPABICHHH COCIUHUTENbHOW My(Thl 12 crampHOH TpyOBI 1 C
PE3bOOBBIM COCTMHEHHEM U1 HE(DTAHON CKBaKHHBI, W300pakeHHOW Ha OUI. 3.
Kak mokazano wa OUI. 3 u OUI'. 4, ocHOBHOU Kopmyc 10 TpyOBI COmEP)KHT
aunmens 40 u mydty 50. Hummens 40 copmupoBaH Ha TepBOM KOHIIEBOH YacTH
10A ocuoBHOTO Kopmyca 10 TpyOsl. Ilpu cBuHumBaEMM HummEns 40 BCTABIAIOT B
mydpty 50 mpyroii crampHOH TPyOBI ¢ Pe3bOOBBIM COEITMHEHHEM UIA HE(TIHOM
CKBOXHMHBI (HE TMOKa3aHHOW Ha ¢urype) W BBUHUMBAIOT B My(pTy 50 npyrou

CTaJIbHOUM TPYOBI C PE€3bOOBBIM COECAUHEHUEM JJIs1 HE()TAHON CKBAYKUHBI.
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[0054] Mydty 50 chopmupoBaHa Ha BTOpPOH KOHIEBOM dactu 10B ocHOBHOTO
kopryca 10 tpyOsL. Ilpu cBuruuBanuu Hunmens 40 apyro#t ctanpHO# TpyOs! 100 ¢
Pe3b0OBBIM COECIUHEHHEM Ui HE(PTIHOM CKBAKHHBI BCTABIAOT B Myprty 50, u
My¢pTy 50 HaBUHUUBAIOT Ha HUNMENb 40 1pyro# cranbHOM TPyOs! 100 ¢ pe3p0oBBIM
COEIMHEHHEM JUTA HEPTIHON CKBAKHHBI.
[0055] KoncTpykumsa munmens 40

Ha ®UI'. 5 uzoOpaxkeH pazpe3 yactu BOMM3H Hummesst 40 cTambHON TPYyOsI 1
C pe3b0OBBIM COETUHEHUEM T He(PTIHOW CKBaKHHBI, H300pakeHHOM Ha OUI. 4,
r7Ie H300paKeH pa3pe3 MapauieIbHO MPOJOTFHOMY HATIPABIICHHIO CTATBHON TPYOBI
1 ¢ pe3pOOBBIM COEAMHEHHUEM M1 HETIHOW CKBaKWHBL. [IyHKTHpHas nuHHAA Ha
OUI'. 5 oOo3HauaeT KOHCTPYKIWIO My(dTel 50 Apyro¥ crTampHOM TPyOBI C
Pe3p0OBBIM COEAMHEHHWEM Ui HE(PTAHOM CKBAXHHBI B CIIy4ae CBHHYMBAHUSA
CTambHOU TPYOBI 1 C pe3pOOBBIM COETMHEHUEM I HEPTIHONW CKBKHHBI C IPYTOU
CTAIbHOM TPyOO# 1 ¢ pe3pOOBBIM COeAMHEHHEM s HEe(TIHOW CKBaKWUHBL. Kak
nokaszano Ha OUI. 5, munmens 40 COAEPKUT KOHTAKTHYHO INOBEpXHOCTH 400
HUTIIENA HA BHEIONHEH mepu(epHitHON MOBEPXHOCTH NMEPBOM KOHIIEBOM dacTu 10A
ocHOBHOTO Kopmyca 10 tpyobl. KonTakTHas moBepxHocTh 400 HUTITIENST BCTYHAaeT B
KOHTakT ¢ My¢Toi 50 npyro# cTampHOH TPYOBI C Pe3bOOBBIM COECTUHEHHEM JUIA
He(TIHOW CKBXWUHBI MPH CBHHYMBAHHWH C IPYTOH CTATBHOU TPYOOU C Pe3hOOBBIM
COEAMHEHUEM ISl He(PTAHON CKBAYKUHBI.
[0056] KonTakTHas moBepxHOCTh 400 HUMIIEA COAECPKUT MO MEHBIIIEH MEPE YacTh
41 ¢ HapyXHOW pe3pO0Ol, CHOPMHPOBAHHYID Ha BHENIHEH nepudepuitHON
MOBEPXHOCTH TmepBoM koHIEBOM dyacTtu 10A. KourtaktHas mnoBepxHocTh 400
HUIIIETS MOKET AOMOJIHUTEIBHO COAEPKATh YIUIOTHUTEIBHYID HOBEPXHOCTH 42
HUANMNENS W yHnopHyr mnoBepxHOocTh 43 wummens. Ha OUI. 5 nHa BHemHewn
nepuepuHON TOBEPXHOCTH TIEPBOM KOHIEBOM 4Yacth 10A yIUIOTHUTEbHAS
MOBEPXHOCTh 42 HUNIENA PACIHOJIOKEHA JANbIIE B CTOPOHY IEPEJHErO KOHIA
nepBod KoHiEeBoW yacth 10A, yem uacth 41 ¢ HapykHOW pe3pOoi. [Ipyrumm

CIOBaMH, YIUIOTHUTEIIbHAS MTOBEPXHOCTH 42 HUIIIENA PACIOI0KEHA MEK/TY YaCThIO
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41 ¢ HapyKHOM Pe3pOOH M YIOPHOM MOBEPXHOCTHIO 43 HUMMENA. Y TUIOTHUTENbHAS
MOBEPXHOCTH 42 HUMNMENA uMeeT popMy KOHyca. B 4acTHOCTH, BHEIIHUHN JAUAMETP
VIUIOTHUTEJIBHOU MIOBEPXHOCTH 42 HUIIIEIA ITOCTEIIEHHO YMEHBINAETCA OT YacTH 41
C HApPY)XHOW pe3p00H K YIMOPHOW IOBEPXHOCTH 43 HUMIENA B MPOJOTHHOM
HAIIPABJIEHUH TIEPBOM KOHIIEBOM yacT 10A.

[0057] Ilpu cBUHUMBAHWU C APYTOW CTAIBHON TPYOOH C Pe3bOOBBIM COETHHEHHUEM
s He(PTAHON CKBaKWHBI YIUIOTHUTEIIbHAS TOBEPXHOCTh 42 HUTMIENA BCTYIAET B
KOHTAKT C YIUIOTHUTEIIBHOW TOBEPXHOCTHIO 52 (OymeT packpsita Hike) Mmydpter 50
APYTOH CTATPHOW TPYOBI C PE3bOOBBIM COCTHHEHHWEM I HE(PTIHOW CKBA’KHUHBI,
Tounee roBops, BO BpeMs CBUHYHMBAaHMSA, KOTa HUTIENb 40 BCTaBIAOT B MydTy 50
APYTOH CTATBhHOW TPYOBI C PE3bOOBBIM COCIHHEHHEM i HE(PTIHOW CKBAKHHBI,
VIUIOTHUTENIbHAS IOBEPXHOCTD 42 HUMIENA BCTYNAET B KOHTAKT ¢ YINIOTHUTEIIBHON
noBepxHOCThIO 52 my(dTei. CregoBatenpHo, Koraa Hummenb 40 MPOAOIDKAIOT
BBUHYMBATHh B MyQTy 50 Apyroi cTampHOM TPYOBI C pe3bOOBBIM COECTUHEHHUEM IS
HE(TIHONW CKBAKUHBI, YIUIOTHUTENbHAS TMOBEPXHOCTh 42 HUMIENS BCTYMAeT B
TUTOTHBIM KOHTAaKT C YIUIOTHUTENBHON MOBEPXHOCTHIO 52 My(THL 3a CYET 3TOr0 BO
BpEMs CBHUHYMBAHMA YIUIOTHUTEIbHAS IOBEPXHOCTh 42 HUMMENA BCTYMAaeT B
IUTOTHBIA KOHTaKT C YIUIOTHUTEIBHOM MOBEPXHOCTBIO 52 My(TBI, TEM CaMbIM
(dopMHUpYs YIIJIOTHEHHE, OCHOBAHHOE HA HEMOCPEACTBEHHOM KOHTAKTE METAJUIOB.
OTO TO3BOJIIET TOBBICHTh TE€PMETHYHOCTh CTANBHBIX TPYyO 1 C pe3pOOBBIM
COEAMHEHUEM JITsI He(PTAHON CKBOKUHBI, CBUHYMBAEMBIX APYT C IPYTOM.

[0058] Ha ®UI'. 5 ymopHas mOBEPXHOCTh 43 HUIIENA PACMIONOKEHA HA TIEPEIHEH
KOHLIEBOM MOBEPXHOCTH NEPBOM KoHUEBOW 4acth 10A. Jlpyrumu crnoBamu, B
aunmene 40, wm3oOpakenHom Ha OUI. 5, wacte 41 ¢ HapykHOU pe3bOOH,
VIUIOTHUTENIbHAS MOBEPXHOCTHh 42 HUMNIIENSA W yNOpPHAas MOBEPXHOCTH 43 HUMMENA
MOCJIETOBATENIBHO PACIIONOKEHBI B YKa3aHHOM NOPAJKE OT LEHTPAa OCHOBHOTO
kopmyca 10 TpyOBl 1O HaAmpaBIeHHIO K TepBOW KoHIeBoM wactd 10A. Ilpu
CBUHUMBAHUHM C JPYrod CTaTbHOW TPYyOOH C pe3bOOBBIM COEAMHEHHEM IS

He(TSIHON CKBaKHUHBI YIIOPHAS MOBEPXHOCTh 43 HUMIENS PAcloNoKeHa HAPOTUB
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YHOpPHOM ToBepXHOCTH 53 (Oymer packpeita Hiwke) Myprer 50 apyroil crambHOH
TPYOBI C Pe3bOOBBIM COEAMHEHUEM I HE(PTAHON CKBAKUHBI U BCTYMAET B KOHTAKT
¢ Her. Tounee roBops, BO BpeMs CBUHYMBAHUS YIOPHAsA MOBEPXHOCTH 43 HUIIIEIA
BCTYIA€T B KOHTAKT C YIIOPHOM MOBEPXHOCTHIO 53 MY(THI B Pe3yIbTaTe BBEIACHUA
wurmens 40 B mydty 50 apyroii ctaapbHOW TPYOBI ¢ PE3bOOBBIM COCTHHEHHEM IS
He(TIHOH CKBAKWUHBL. OJTO TO3BOJSIET TOMYYHTH BBICOKHH KPYTSIIIHA MOMEHT
3aTSDKKH BO BPEMs CBUHUMBAHUA. Kpome TOro, MOKeT OBITh CTaOMIIM3HPOBAaHA
MO3UIIMOHHAS B3aMMOCBA3b MekAay Hummeiaem 40 u mydroir 50 B monokeHHH
CBUHYMBAHMUSL.
[0059] Cnenyer yuuThIBaTh, YTO KOHTaKTHas mnoBepXHOcTh 400 nHumnmens 40
COACP’KUT TIO0 MEHbIIEH Mepe 4yacTh 41 ¢ HapyxHOU pe3pOou. [pyrumm crmoBamw,
KOHTaKTHas moBepXHOCTh 400 HUMMENS COAEPKHUT YacTh 41 ¢ Hapy)KHOU Pe3pOOH U
He 0053aTeNbHO CONEP)KHUT YIUIOTHUTENBHYIO TIOBEPXHOCTh 42 HUMIIENS U YIOPHYIO
nosepxHocTh 43 Hummenda. KonraktHas mnosepxHocTh 400 HUNIENs MOXKET
coaep:karh 4acTh 41 ¢ HapyKHOU pe3b0OM U YMOPHYIO MOBEPXHOCTH 43 HUMMENA U
HE OO0f3aTENBbHO COACP)KUT YIUIOTHUTENBHYIO TOBEPXHOCTh 42  HUIIIEIA.
KonraktHas noBepxHocTh 400 HUNMENS MOXKET COAepkKaTh 4acTh 41 ¢ HapyKHOU
PEe3b00H U YIUIOTHUTENIFHYIO TIOBEPXHOCTH 42 HUMIIENA U HE 00S3aTEIBHO CONEPIKUT
YIIOPHYIO MOBEPXHOCTH 43 HHUMIIEIA.
[0060] KorcTpykuus mydter 50

Ha ®UI'. 6 uzoOpaxkeH pazpes yacTu BOM3H HUMmE s 50 cTabHON TPYyOsI 1
C pe3pOOBBIM COCTUHEHUEM T He(PTIHOW CKBaKHHBI, H300pakeHHOM Ha OUI. 4,
Ha KOTOPOH M300paKeH pa3pe3 MapajIeIbHO MPOJOTFHOMY HAMIPABIIEHUIO CTATBHOU
TpyObI 1 ¢ pe3pOOBBIM COEAMHEHUEM AT HE(PTAHOW CKBaKUHBL. [IyHKTHpHAS NHHASA
Ha OUI. 6 obGo3HavyaeT KOHCTPYKIWIO Hummens 40 apyro cTaabHOU TPYOBI C
Pe3pOOBBIM COEAMHEHWEM [UII HE(PTAHOM CKBAXHHBI B CIIy4a€ CBHHYMBAHUSA
CTambHOU TPYOBI 1 C pe3pOOBBIM COETMHEHUEM A HEPTIHONW CKBKHHBI C IPYTOU
CTaIbHOM TPyOOH C pe3pOOBBIM COEIWHEHWEM i HEePTAHOW CKBaKHHBI. Kak

nokazaHo Ha OUI'. 6, mydra 50 cogepKUT KOHTAKTHYIO MOBEPXHOCTh 500 My ThI
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Ha BHYTPEHHEH mepudepuiiHOW TOBEPXHOCTH BTOPOM KOHIEBOM dactu 10B
ocHOBHOTO Kopmyca 10 TpyObl. [lpu cBHHUMBaHUM ¢ APYTroM cTadbHOH TPyOOi ¢
PE3b0OBBIM COETMHEHUEM JUTA HE()TAHOW CKBAKMHBI KOHTAKTHAs MOBEpPXHOCTH 500
My(TBI BCTYITa€T B KOHTAKT ¢ KOHTAKTHOHM moBepXHOCThIO 400 Hummens 40 apyroi
CTAJIbHOH TPYOBI C PE3bOOBBIM COCAUHEHHEM [JIs1 HE(PTAHOW CKBaKHUHBI, KOTJa
aHunmens 40 BBUHUMBAIOT B My Ty 50.

[0061] KonTakTHas moBepxHOCTh 500 MyQTHI COAEPKHUT MO MEHBIIEH MEPE YacCTh
51 ¢ BHyTpeHHeH pe3p0ol, C(HOPMHUPOBAHHYIO HA BHYTPEHHEW mepudepuitHON
MOBEPXHOCTH BTOPOM KOHIEBOM 4actu 10B. Ilpu cBuHumBanmm wyacte 51 ¢
BHYTPEHHEW pPe3p00 BXOIUT B 3alleIUICHHE C 4YacThio 41 ¢ Hapy)KHOH pe3pOou
aurmens 40 apyrou cTaabHOW TPYOBI ¢ Pe3bOOBBIM COEAMHEHHEM JJIsi HE(TSIHOU
CKBA)KUHBL.

[0062] KonTaktHas moBepxHOCTh 500 My(THI MOKET AOMOIHUTEIHFHO COJEP’KATH
VIUTOTHUTENNBHYIO TIOBEPXHOCTH 52 My()THI M YIOPHYIO TTOBEPXHOCTH 53 MydTel. Ha
@UI'. 6 Ha BHyTpeHHEHN nepruepHitHON TOBEPXHOCTH BTOPOM KOHIIEBOM yactu 10B
VIUTIOTHUTENNBbHASA TIOBEPXHOCTH 52 My(ThI PacIoONIO’KEHA AANbIIe B CTOPOHY LIEHTPA
OoCHOBHOTO Kopmyca 10 TpyObl, uem 4yacte 51 ¢ BHyTpeHHEH pe3pOoi. Jlpyrumu
CIIOBaMH, YIJIOTHUTEIIbHAS MOBEPXHOCTh 52 MY(THI PACMONIOKEHA MEXKTY YaCTHIO
51 ¢ BHYTpeHHEW Pe3b0OH W YIOPHOU MOBEPXHOCTHIO 53 My(THI. YIUIOTHHTETbHAS
MOBEPXHOCTH 52 My(ThI HMeeT popMy KOHyca. B yacTHOCTH, BHYTpEHHHH THAMETP
VIUTOTHATETFHON TTOBEPXHOCTH 52 My(ThI IOCTETIEHHO YMEHBIIAETCSA OT YacTH 51 ¢
BHYTPEHHEW pe3p0OW K YIMOPHOM TOBEPXHOCTH 53 My(pThI B TNPOIOIBHOM
HAITPABIICHUH BTOPOM KOHLEBOM yacTu 10B.

[0063] Ilpu cBUHYUMBAHWU C APYTOH CTAIBHOU TPYOOH C Pe3bOOBBIM COETHMHEHHUEM
i He(PTAHOM CKBAXWHBI YIUIOTHUTENBHASA MOBEPXHOCTh 52 MY(THI BCTYIAET B
KOHTAKT C YIJIOTHATETFHOUW MOBEPXHOCTHIO 42 Hutmens 40 Ipyrou cTaabHOU TPYOBI
C Pe3pOOBBIM COETUHEHHEM I HE(PTAHON CKBaKWUHBL. TOYHEE TOBOPS, BO BpeMs
CBUHYMBAHUSA, Korga Hunmenb 40 apyrod CTalmbHOW TPYOBI C PE3bOOBBIM

COEMHEHHUEM I HEPTIHON CKBa)KUHBI BBUHUMBAIOT B My(pTy 50, YIIIOTHUTEIbHAS
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MOBEPXHOCTH 52 My(THI BCTYMAET B KOHTAKT C YIUIOTHUTEIBHON MOBEPXHOCTHIO 42
HUIE, W Koraa Hummenbs 40 npoaopKaroT BBOPAYMBATH, YIUIOTHUTEIIbHAS
MOBEPXHOCTh 52 My(Thl BCTYNACT B IUIOTHBIM KOHTAKT C YIUIOTHUTEIHHOU
MOBEPXHOCTHIO 42 HUMIIENA. 3a CYET ITOTO BO BPEMs CBUHUMBAHMSA YIUIOTHUTEIbHAS
MOBEPXHOCTh 52 My(Thl BCTyHmaeT B IUIOTHBIH KOHTAKT C YIUTOTHUTEILHOH
MOBEPXHOCTHIO 42 HUTMIEIS, TeM caMbiM (OPMHUPYs YIUIOTHEHHE, OCHOBAHHOE Ha
HEMOCPEACTBEHHOM KOHTAKTE€ METAJIOB. DTO MO3BOJSET MOBBICUTh T€PMETHUYHOCTb
CTaIbHBIX TPyO 1 ¢ pe3pOOBBIM COCAMHEHHEM JUIS HE(PTIHOW CKBa’KHHBI,
CBHHYMBACMBIX JPYT C APYTOM.

[0064] YmopHas moBepXxHOCTh 53 My()THI PacIONOKEeHA JaJbIIe B CTOPOHY LEHTPA
OCHOBHOTO Kopmyca 10 TpyObl, 4eM YIUTOTHHTENbHAS TOBEPXHOCTh 52 My(THL
Jlpyrumu crioBamu, B Mmy(dre 50 ynopHas moBepxXHOCTh 53 My(ThI, yIUIOTHATETbHAS
NMOBEPXHOCTh 52 My(QTel W 4YacTh 51 C BHYTPEeHHEH pPe3bOOH PACIOJIOKEHBI
MOCEIOBATENFHO B TAKOM TOPSAKE OT LEHTPAa OCHOBHOTrO kKopmyca 10 TpyOsl Ko
BTOpoi KoHueBoW wactu 10B. Hopmans k ymopHo# moBepxHOCTH 53 My(THI
OPHEHTHUPOBAHA B MPOJOJIPHOM HAIPaBIEHUH OCHOBHOro kopmyca 10 TpyOsr. Ilpu
CBHHYMBAHUH C JPYroW CTANbHOM TPYOOH C pe3bOOBBIM COCTUHEHHEM IS
HE(PTAHOW CKBaXUHBI YIOPHASA MOBEPXHOCTh 53 My(THI PacmoiOXeHAa HATPOTHUB
YHOPHOH TOBEPXHOCTH 43 Hummens 40 Apyro craabHOH TPYyOBI C Pe3bOOBBIM
COCTMHEHUEM i1 He(PTIHOW CKBaKMHBI W BCTYHAeT B KOHTAKT ¢ HeH. TouHee
TOBOpS, BO BPEMsI CBHHYMBAHUA YIIOPHAasA TOBEPXHOCTh 53 My(ThI BCTymaeT B
KOHTAKT C YIIOPHOW MOBEPXHOCTHIO 43 HUMIIEIA B Pe3ybTaTe BBeACHUA HUMIeEa 40
APYTOH CTAbHOW TPYOBI C PE3bOOBBIM COETMHEHHEM I HE(PTIHOW CKBAKHHBI B
Mydpty 50. DTO MO3BOIAET MONYYUTh BBICOKHH KPYTAIMIHA MOMEHT 3aTSDKKH BO
BpeMs CBHHUMBaHUA. Kpome TOro, MokeT OBITh CTAOMIM3MPOBAHA TO3HIIMOHHAS
B3aUMOCBs3b Mekay HummeneM 40 u my¢Toi 50 B CBUHUEHHOM COCTOSTHHH.

[0065] KonTakTHas moBepxHOCTh 500 My(QTBI COAEPKHUT MO MEHBIIEH MEPE YacCTh
51 ¢ BHyTpeHHe# pe3pOo. [lpu cBuHUMBaHWMK 4acTh 51 ¢ BHYTpeHHEH pe3pOOH

KOHTakTHOM moBepxHocTH 500 MydTsl 50 BCTymaeT B KOHTAaKT ¢ 4acTtbio 41 ¢
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HApY’>KHOW pe3b00i KOHTaKTHOH moBepxHOcTH 400 Hummens 40 Takum oOpaszom,
4yTOOBI YacTh 51 ¢ BHyTpeHHEH pe3pOOM COOTBETCTBOBaja yacTH 41 ¢ Hapy>KHOM
pe3p00i. VYIUIOTHHTEIbHAs NOBEPXHOCTh 52 My(ThI BCTymaeT B KOHTaKT C
VIUIOTHUTEIBHOM IMMOBEPXHOCTHIO 42 HUIIIENA TAKUM 00pa3oM, YTO YIUIOTHUTEIIbHAS
MOBEPXHOCTh 52 My(THI COOTBETCTBOBANA YIUIOTHHTEIBHOW TOBEPXHOCTH 42
HUTIENSA. YTOpHAs MOBEPXHOCTh 53 My(THI BCTYMaeT B KOHTAKT C YIOPHOM
MOBEPXHOCTHIO 43 HHIIEIS TaKUM OO0pa3oM, YTOOBI YIMOpPHAs TMOBEPXHOCTH 53
My(TBI COOTBETCTBOBAJIA YIIOPHOH MTOBEPXHOCTH 43 HUTITIETIS.

[0066] Ecnu wontaktHas mnoBepxHOcTh 400 Hummens coaepkut yacth 41 ¢
HApYKHOU Pe3pOOU W HE COMEPIKHUT YIDIOTHUTEIHHYIO TIOBEPXHOCTh 42 HUTIIENS U
VIOPHYIO TIOBEPXHOCTh 43 HUMMENA, KOHTAaKTHas TMOBEPXHOCTH 500 wmydTsr
comepskuT 4acTth 51 ¢ BHYTPEHHEHW pe3p00OM M HE CONEPKUT YIUIOTHHTEIBHYIO
MOBEPXHOCTHh 52 My(THI M YHOPHYIO MOBEpXHOCTh 53 MydTsl. Eciin KOHTaKTHAS
noBepxHOCTh 400 HUTITIENS COMEPKHUT 4acTh 41 ¢ HApY)KHOU Pe3bOOH U YIOPHYIO
MOBEPXHOCTh 43 HUMIEN W HE COACPKHUT YIUIOTHUTEIBHYIO IIOBEPXHOCTH 42
HUNIENS, KOHTAKTHAas MOBEPXHOCTh 500 MydThI comepskut yacTh 51 ¢ BHyTpeHHEH
pe3p00i M YHOPHYIO MOBEPXHOCTH 53 My(THI M HE COAEPKUT YIUIOTHUTEIHHYIO
noBepXHOCTh 52 My(dTel. Ecim koHTakTHas moBepxHOCTh 400 HUNMENS COAEPIKHUT
yacth 41 ¢ HApY)KHOH Pe3pOON M YIUTOTHUTEIBHYIO TIOBEPXHOCTH 42 HUTIMIEIS U HE
COACPKUT YIOPHYKO TOBEPXHOCTh 43 HUMMENd, KOHTaKTHas mnoBepxHOCTH 500
My(pTBl CcomepKUT uacTh 51 ¢ BHYTpEeHHEH pe3p0OW H  YIUIOTHHUTEIBHYIO
MOBEPXHOCTH 52 My(PTHI ¥ HE COAEPKHUT YIOPHYIO TOBEPXHOCTH 53 My(THI.

[0067] KonrtaktHas mnoBepxHocTh 400 HHUOMENS MOXKET COAEPKATh HECKOJBKO
yacTed 41 ¢ HapyXKHOUW pe3pOOH, HECKONBKO YIUIOTHHTEIBHBIX MOBEPXHOCTEH 42
HUIIIETT U HECKOJIBKO YIIOPHBIX MOBEpXHOCTEH 43 Hunmens. Hampumep, ynopHas
MOBEPXHOCTH 43 HUMIIENA, YITIOTHUTENIbHAS MOBEPXHOCTh 42 Hunmens, 4acts 41 ¢
HAPY’)KHOW pPe3bOOH, VIUIOTHHUTENbHAS TOBEPXHOCTh 42 HUNIENS, YIOpHAs
MOBEPXHOCTH 43 HUNIIENS, YIUIOTHUTENIbHAS MMOBEPXHOCTD 42 Hummensa u 4actsb 41 ¢

HapY)KHOW pe3bO0OH MOTYT OBITh PACIOJIOKEHBI B YKA3aHHOM TOPSAKE Ha
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KOHTAaKTHOM moBepxHOCTH 400 Humnmens 40 B HampaBlICHUM OT MEPEIHETO KOHLA
nepBod KoHuEeBoM yacth 10A Kk 1eHTpy OcHOBHOro kopmyca 10 TpyObl. B sTom
ciyyae 4acTh 51 ¢ BHyTpeHHEN pe3bOoH, YINIOTHUTENbHAS MOBEPXHOCTh 52 My(THI,
YIIOpHAs MOBEPXHOCTH 53 MY(THI, YIIOTHUTENbHAS MTOBEPXHOCTh 52 MY(ThI, YaCTh
51 ¢ BHyTpeHHEH Pe3bOOH, YIUTOTHHUTEIIbHAS MOBEPXHOCTH 52 My(THI W yMOpHas
MOBEPXHOCTH 53 My THI OYAYT PACTIOIOKEHBI B YKA3aHHOM TIOPSAKE HA KOHTAKTHOW
noBepxHOCTH 500 My T 50 B HANIPABICHUH OT MEPETHETO KOHIIA BTOPOH KOHIIEBOU
yacti 10B k ieHTpy 0OCHOBHOTO KOopryca 10 TpyOsL
[0068] Ha ®UI'. 5 uw OUI. 6 wu300paskeHO TaK HA3BIBAEMOE «HAWITYYINEE
COEMHEHUE», B KOTopoMm Hummelb 40 comepkxut 4yacth 41 ¢ HapyKHOH pe3pOOH,
VIDIOTHUTENIBHYIO MOBEPXHOCTD 42 HUMNIIEA U YIOPHYIO IMMOBEPXHOCTH 43 HUMIENS,
a mypra 50 comepkutr wacte 51 C BHYTPEHHEH pe3b0OH, YIUIOTHHTEIBHYFO
MOBEPXHOCTh 52 My(THI M YmOpHYIO TOBEpXHOCTH 53 my(dTel. Tem He MmeHee,
COTJIACHO PACKPBITOMY BblIle, HUNIENb 40 MOKET coaepkaTh 4acTh 41 ¢ HAPYKHOU
PE3b00ii 1 HEe 003aTENBHO COAECPIKUT YIDIOTHUTETBHYIO TIOBEPXHOCTD 42 HUTIIETS U
VIOPHYIO MOBEPXHOCTH 43 Hummensd. B atom caydae mydra 50 cogepsxut gactp 51 ¢
BHYTPEHHEH Pe3b00H M HE CONEPKHUT YIUIOTHUTEIBHYIO TIOBEPXHOCTh 52 My(THI U
VHOpPHYIO moBepxHocTh 53  wmydrer. Ha OUWI. 7 mnpencraBieH B,
WUTIOCTPUPYIOIMUH OJHH TIPUMEP CTANbHOM TPYOBI 1 ¢ Pe3bOOBBIM COEAUHEHHEM
s He(PTAHOM CKBAXHHBI, B KOTOPOH Hummenb 40 comepkut 4acTb 41 ¢ HapyKHOU
Pe3p00 W HE CONEP)KUT YIUIOTHHTEIbHYIO TIOBEPXHOCTH 42 HHIMIENA W YHIOPHYIO
noBepXHOCTH 43 Hunmens, a mydra 50 comepkuT 4acTh 51 ¢ BHyTpeHHEH pe3p0oi U
HE COJCPIKHUT YIUIOTHHTEIBHYIO TMOBEPXHOCTh 52 My(PTHI ¥ YIIOPHYIO TTOBEPXHOCTH
53 My¢THL
[0069] Ilpumep, B KOTOPOM cTambHas TpyOa 1 ¢ pe3pOOBBIM COEAMHEHHUEM IS
He(TIHON CKBRKMHBI OTHOCHUTCS K HHTETPATBHOMY THITY

CrampHast TpyOa 1 ¢ pe3pOOBBIM COEAUHEHHEM IJIsi HEPTIHOW CKBAaXKWUHBI,
n3zo0pakenHas Ha OUI'. 3 u OUI'. 4, npeactasmser coboil cranbHy0 TpyOy 1 ¢

PE3bOOBBIM COEAMHEHHEM JI1 He(PTAHONW CKBOKHHBI TAaK HA3BIBAEMOTO THIIA «C
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pe3p00il M COETUHUTENPHOW My(PTON», B KOTOPOH OCHOBHOH Kopmyc 10 TpyOsI
COAEPKUT TpyOUaTeiid kopmyc 11 Hummens u coeauHuTenbHyo MypTy 12. Tem He
MeHee, cTanbHas TpyOa 1 ¢ pe3pOOBBIM COCAMHEHHUEM IS HE(PTIHOW CKBAKHUHBI
COTJIACHO JAHHOMY IPHUMEPY OCYIIECTBIECHHUS H300PETCHUS MOKET OTHOCHTBCA K
WHTETPATbHOMY THITY BMECTO THITA C P€3bOOH U COCTUHUTEIBHOW MY(TOM.

[0070] Ha ®UTI'. 8 uzoOpaken (parmMeHT paspesa CTAIbHON TPyOsl 1 ¢ pe3pOOBBIM
COCAMHEHHWEM i1 HEPTAHOH CKBOXHUHBI HMHTETPAIIBHOTO THMA  COTJIACHO
HactosmieMy wu3o0Operennio. Kak mokasano wa OUI. 8, crampmas tpyda 1 ¢
Pe3p00BBIM COETMHEHUEM [T HE(PTAHON CKBAKMHBI HHTETPAIBHOTO THITA COAEPIKUT
ocHOBHOH Kopmyc 10 TpyOsl. OcHoBHOU Kopmyc 10 TpyOBI COAEPKHT TEPBYIO
KOHILIEBYIO YacTh 10A u BTOpYIO KOHLIEBYIO YacTh 10B. IlepBas koHieBas yacts 10A
pacmonokKeHa Ha CTOPOHE, MPOTHUBOIOJOKHOM BTOPOM KOHLEBOM dYacth 10B.
CornacHO pacKpeITOMY BBIIIE, B CTANBHON TpyOe 1 ¢ pe3pOOBBIM COETMHEHUEM TS
He(TIHONW CKBOXHUHBI TAaK HA3BIBAEMOTO THIA «C PE3bOOM M COETMHUTEIIbHOM
My(}Toin» ocHOBHOM Kopryc 10 TpyOsI comepskuT TpyOUaThiid kopmyc 11 Hunmens u
coeTuHUTENbHYI0 MyTy 12. JIpyrumu cinoBamu, B CTAbHOU TpyOe 1 ¢ pe3pO0OBhIM
COEIMHEHHEM U1 HE(TIHOH CKBAXHHBI THIA C Pe3bOOH W COCTUHHTEIBHOU
My 1ol ocHOBHOU Kopryc 10 TpyObl 00pa3oBaH CBHHYMBAHHUEM JABYX OTAEIHHBIX
37eMeHTOB (TpyOuaToro kopmyca 11 HHImens M COeAUHUTETbHOH My(dThl 12).
HaoGopotr, B ctrampHOM TpyOe 1 ¢ pe3pOOBBIM COEAMHEHHEM i HE(TIHOU
CKB)KWHBI HWHTETPAJIBHOTO THIIA OCHOBHOW kopmyc 10 TpyObI 00pas3oBaH
HEPa3bEMHBIM CTIOCOOOM.

[0071] Hummems 40 copmupoBaH Ha mepBOW KOHIEBOH yactH 10A OCHOBHOTO
kopmyca 10 TpyoOsl. [lpu cBuHumMBaHWH Hummels 40 BCTAaBISIOT W BBHHUMBAIOT B
mydpty 50 apyrou ctambHOH TPyObI 1 ¢ pe3bOOBBIM COETUHEHHEM T HE(TIHOU
CKB)KMHBI HHTETPATBHOTO THUTIA M TAKMM 00pa30M BBUHYHMBAIOT B My(pTy 50 mpyrou
CTaIbHOM TpyOsl 1 ¢ pe3pOOBBIM COCAMHEHHEM i HE(PTIHOW CKBAXKHUHBI
uHTeTpanbHoro tuma. Mydta 50 copmupoBaHa Ha BTOPOH KoHIEBOM yacTu 10B

ocHOBHOTO Kopmyca 10 tpyOsl. [Ipu cBuHuuBaHMM Hunmenb 40 Ipyrod cTaabHOU
-38 -



TpyOBI 1 ¢ pe3600BBIM COETUHEHUEM JIs1 HE()TAHOM CKBAKUHBI HHTETPAIGHOTO THIIA
BCTaBIIIOT M BBUHYMBAIOT B My(pTy 50, Tem cambiM ¢uxcupys mydpty 50 Ha
aurnmene 40 apyroi cTanbHOM TPyObl 1 ¢ pe3bOOBBIM COCMHEHHEM T HeTIHOU
CKBA)KMHBI HHTETPAJIbHOTO THIIA.

[0072] CtpykTypa Hunmens 40 ctanbHOM TPyObI 1 ¢ pe3bOOBBIM COEIUHEHUEM IS
HE(TIHOW CKBXWUHBI WHTETPABHOTO THIIA AHAIIOTHYHA CTPyKType Hummens 40
CTAIbHOU TPyOBbI 1 ¢ pe3pOOBBIM COEAUHEHUEM 1 HE()TIHONH CKBAYKWHBI THIIA C
pe3p00 M coeTMHUTENbHON My(TOoH, M300pakeHHor Ha OUI. 5. AHamoruyHbM
ooOpa3om, KOHCTpYKIHs MydpTsr 50 cTampHONH TPYOBI 1 ¢ Pe3pOOBBIM COETUHEHHEM
i He(PTAHOW CKBKHUHBI HHTETPAIFHOTO THUTIA AHAIIOTHMYHA KOHCTPYKIHMH MY(THI
50 cranpHOM TPYOBI 1 C pe3bOOBBIM COCTUHEHUEM I HE(PTIHONW CKBAKHUHBI THIIA C
pe3p0o W coeauHHUTENTbHOUM MydToH, u3zoOpaxkennor Ha OUI. 6. Cremyer
orMetuTh, 4r0 Ha OUI. 8 B Hummene 40 ynopHas NOBEPXHOCTh HUIIIES,
VIUIOTHUTENNbHAA TOBEPXHOCTh HHUIIIENA, YacTh C HAPYKHOH  pPe3bOOoH,
VIUIOTHUTENbHA IOBEPXHOCTh HUIMIENA, YIOPHas IIOBEPXHOCTb  HMIIEIH,
VIUIOTHUTENIbHA TOBEPXHOCTh HHUIMENS W 4YacTh C HapPYXHOM pe3pOou
PACIIOJIOKEHBI B YKa3aHHOM MOPSAJKE OT MEPEIHEr0 KOHIA MEPBOM KOHLEBOW YacTH
10A x neHTpy ocHOBHOTO Kopmyca 10 tpyOsr. Takum oOpasom, B my¢re 50 yacTs ¢
BHYTPEHHEW  pPe3b0OH, VIUTOTHHUTENbHASA  TMOBEPXHOCTh  MY(THI,  ymOpHas
MOBEPXHOCTh MY()THI, YIUNIOTHHTEIIbHAS MMOBEPXHOCTh MY(PTHI, 4YaCTh C BHYTPEHHEH
Pe3p00H, YIUIOTHUTEIbHAS TIOBEPXHOCTh MY(THI H YIOPHAS MOBEPXHOCTh MY(THI
PacmoIOKEHbI B YKA3aHHOM MOPSJIKE OT MEPEAHEr0 KOHLIA BTOPOM KOHLIEBOM YacTH
10B k meHTpy ocHOBHOTO Koprmyca 10 TpyOsr. Tem He menee, aHamormuno OUI. 5,
JAOCTATOYHO, YTOOBI KOHTaKTHas MoBepxHOCTh 400 Humnmens 40 cTampHOU TPYOBI C
pPe3pOOBBIM COEITWHEHHEM [UIA HE(QTIHOW CKBAKWHBI HWHTETPAIBHOTO THIIA
coaepkana To MeHbIIed mepe wacte 41 ¢ HapykHOM pe3pboi. Kpome Toro,
aHamoruano OUI'. 6, moctaTouHO, YTOOBI KOHTaKTHAA TOBEPXHOCTH 500 MydTHI 50
CTaIbHOH TPYOBI C PE3bOOBBIM COCIWHEHUEM I HEPTIHOW CKBAKHHBI

WHTETPATBHOTO THIIA COAEPIKaja 10 MEHbINEH Mepe YacTh 51 ¢ BHYTPEHHEH Pe3bOOi.
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[0073] Cramphas TpyOa 1 ¢ pe3pOOBBIM COEAMHEHHEM I HEPTIHOW CKBAKUHBI
COTJIACHO HACTOSINEMY H300PETEHHIO MOXKET OTHOCHTBCA K THIYy C Pe3bO0Od u
COEUHUTEIBHON MYy(TON MM K HHTETPAJIbHOMY THITY.
[0074] CrampHast TpyOa ¢ pe3pOOBBIM COCTMHEHHUEM Il HE(TSIHOW CKBAKUHBI, B
KOTOPOH 4yacTh 41 ¢ HapyKHOM Pe3bOOH U YacTh 51 ¢ BHYTPEHHEH pe3bO0OH HMEIOT
KITUHOBUIAHBIN MPOQHITH

Kak moka3zano Ha ®UI'. 7, ctanpHas TpyOa ¢ Pe3bOOBBIM COEAUHEHUEM IS
He(TTHON CKBAKHHBI COTJIACHO HACTOSTIEMY H300PETEHUIO HE 00SI3aTEIIbHO JOJDKHA
COAEpKaTh YIOPHBIE TIOBEPXHOCTH (YIIOPHYIO TIOBEPXHOCTH 43 HUTIMEIS U YIIOPHYTO
noBepXHOCTH 53 My ThI). B 3TOM crmydae yacTe 41 ¢ Hapy»KHOU pe3pOOH U yacTh 51
C BHYTPEHHEH Pe3p00i MOTYT HMETh KIHHOBHIHYIO Pe3b0y (KOHHYECKYIO Pe3b0y B
¢dopme mactoukuHoro xBocTa). Ecmm wacte 41 ¢ Hapy:xHOU pe3pO0or U 4acTh 51 ¢
BHYTPEHHEN Pe3b00H MMEIOT pe3b0y KIMHOBHIHOTO MPOQWIA, MIHPUHA BEPIIHHBI
pe3bObl B yactu 41 ¢ Hapy)KHOW Pe3p0OM YMEHBIIAETCS B HAMPABJICHUH XOJa
npaBo¥ pe3bObl BAOIb CIHpany pe3bObl. Kpome Toro, mmpuHa 0OCHOBaHUA PE3bObI B
yacTu 51 ¢ BHyTpeHHEH pe3pO0i, MPOTUBOIONOKHON YacTh 41 ¢ HApy>KHOH pe3pOOH,
TAKKE YMEHBIIAETCS B HAMPABJICHHWH XOJa MPAaBOM PE3bOBI MO CIHPATH PE3bOBI
Ecnu yacte 41 ¢ HapyxHOH pe3pO0i M 4acTh 51 ¢ BHyTpeHHEH pPe3bOOH MMEIOT
pe3p0y KIMHOBHAHOTO TPOQHII, OMOPHAS CTOPOHA M 3aKJIaTHAS CTOPOHA HMEIOT
OTPULIATENIbHBIN YTOJ, ONOPHBIE CTOPOHBI COMPHUKACAOTCA APYr C JAPYyroM, H
3aKJIaJHbIE CTOPOHBI COMPHUKACAIOTCI APYT C APYrOM. OTO TMO3BOJSIET HAAEKHO
COEIMHATH YACTH C PE3bOOH B IETIOM H TOIEP’KUBATH BBICOKHHA KPYTAIIUH MOMEHT
3aTspkkd.  KpoMe TOro, B CBHHYCHHOM COCTOSSHHM MOXKHO  OOECIIEYHUTH
FEPMETUYHOCTh, TOCKOJIBKY COOTBETCTBYIOIIHME IOBEPXHOCTH BEPUIMHBI U
OCHOBaHHA Pe3b0bI B yacTiax 41 u 51 ¢ pe3pOoi conpukacaroTes apyr ¢ aApyrom. Kak
OBUT0O OTMEYEHO BhImME, ecmd 4acTh 41 ¢ HapykHOH pe3pOod M 4Yacth 51 ¢
BHYTPEHHEU Pe3pO0OH HMMEIOT pe3b0y KIMHOBHUAHOTO NPOQHIIs, CTalbHas Tpyda ¢

PE3bOOBBIM COECTUHEHHWEM i1 HEPTIHOW CKBOKHHBI HE OOS3aTENBHO IOJDKHA
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COZEpKaTh YIOPHBIE TOBEPXHOCTH (YIIOPHYIO OBEPXHOCTH 43 HUNMENA U YIIOPHYIO
MOBEPXHOCTH 53 My(ThI).
[0075] CtpykTypa Ha KOHTaKTHOH moBepxHOCTH 500 MydTHI 50

Kak mokazano wHa OUI. 9, mydrta 50 comepkHT TBEpAOE CMA30YHOE
NOKpbITHE 60 HA KOHTAKTHOH TOBEPXHOCTH S00 My(THL
[0076] TBepnoe cmazouHoe OKpbITHE 60

TBepmoe cmazounHoe mMoOkpwiTHE 60 ymydymraeT CMa3bIBAOIIYIO CIIOCOOHOCTD
My(Ter 50 cTampHOU TPYOBI 1 ¢ pe3pOOBBIM COEAMHEHUEM A1 HE()TTHOW CKBAYKUHBI
OTHOCHUTENBHO HUNIENS 40 BO BpeMs CBHHUMBAHUA. TBEPAOE CMAa304YHOE MOKPHITHE
60 mpencraBnseT cOO0H TBEPAOE MOKPHITHE MPHU HOpMaIbHOU Temmeparype (20°C +
15°C). Teepmoe cma3ouHOe TOKpPHITHE 60 COACPKUT CBA3YIOMIEE BEMIECTBO W
JOTIOTHATEITFHBIA CMAa3bIBAIOIINEN areHT. [Ipyu HEOOX0UMOCTH TBEPI0OE CMA304HOE
nokpeITUE 60 MOXKET COAEpPKATh PAacTBOPUTENb MW JPYTrM€ KOMIIOHEHTHI B
JOMONIHEHHE K CBA3YIOIIEMY BEIIECTBY W JOMOJHUTEIBHOMY CMAa3bIBAIOLIEMY
areHty. Hmxkxe OyayT pacKpbITBI COOTBETCTBYIOIIHE KOMIIOHEHTHI (CBS3YIOIIEE
BEIIECTBO M JONOJHUTEIbHBIA CMAa3bIBAIOIIMKA areHT) TBEPAOTO CMa304YHOTO
HNOKpsITHA 60.
[0077] Csazyroiee BemecTBO

Ces3yromee BEIMECTBO CIOCOOCTBYET CBA3BIBAHUIO  JOTOJHHUTEIHHOTO
CMa3bIBAIOIIETO0 areHTa C TBEPJAbIM CMAa304YHbIM MOKpbITHEM 60. B HacTosmem
N300pETEHNUH CBA3YIONIEE BEMIECTBO MPEACTABIIET COOOH OPTAaHUYECKUH TOHMED,
HEOPTraHWYECKUN MMOJUMEP MO HX CMeCh. [IpM MCIONB30BaHMHM OpPraHUYECKOIO
MoJIUMEpPa B  KAYECTBE CBA3YIOLIETO BEIIECTBA OPraHMYECKHH  MOJHUMEP
MPEACTABIIET COOON TEPMOPEAKTUBHBIH MTOIUMEDP WM TEPMOTIIACTHIHBIN TIOTHMED.
TepmopeakTHBHBIN TTOTUMEP MPEACTABIAECT COOOM, HATIPUMED, OJHO HIIH HECKOJIBKO
BELIECTB M3 TPYMIIbI, B KOTOPYIO BXOJHUT 3MOKCHAHAA CMOJIA, TOJTMUMUAHAS CMOJA,
MOJTUKAPOOTUUMHUTHAS cMoJIa, o pupcybHoHOBaS CMOJIa,
nonudpup>3pUPKETOHOBAsA CMONA, TOJUYPETAaHOBAasA CMOJa, (EHONbHAA CMOIa,

¢dypaHoBas cMmoina, KapOaMuAHAs CMOJIa U aKpUiIoBas cMmoja. TepMommacTHYHBIN
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MOJTUMEP TPEICTABIAECT COOOM, HANPUMEP, OJHO HIIM HECKOJIBKO M3 CIIEAYIOIIHX
BELIECTB: MOJIMAMUAMMMIHASA CMOJA, MONMATUIICHOBAs CMOJIA, TOJUIPOIUICHOBAA
CMOJIa, MOJUCTUPOJIOBAs CMOJIA U STHJICHBUHUIIALIETATHAS CMOJIA.

[0078] Tlpu ucmonb30BaHUU HEOPTAHHUYECKOTO MOJMMEPA B KAYECTBE CBA3YIOLIETO
BEIECCTBA  HEOPTraHWYECKUH  TMONHMMEP  MPEACTABIAET COOOH,  HampuMmep,
nouMeTaiokcad. Ilox «momumeTanmTokcaHOM» MOHUMAKOT MAaKpPOMOJEKYISPHOE
COEIMHEHUE, B KOTOPOM TOBTOPSIOLIMECS CBSI3U METAIII-KUCIOPOJA COCTaBIAIOT
OCHOBHYKO ILenb. [IpeanouTHTENbHO HEOPraHWMYECKHU IOJIIMMEDP NPEICTABIAECT
coboit momututranokcad (T1-O) w/mmi momucunokcan (Si-O). OTu HeopraHUYecKue
MOJIUMEPBI  TIONMYYAIOT MYTEM THUAPOIM3a M KOHACHCALMH AJIKOKCHAA METaa.
AJNKOKCHUTpyTmia aJKOKCHIA METAajia TPEACTABIIET COOOM, HAaNpUMep, HHU3LIYI0

AIKOKCHIPYIITY, B YACTHOCTH, METOKCUTPYIIITY, 3TOKCHIPYMILY, IPOIOKCHIPYIIIY,

W30IPOMOKCUTPYIIITY, U300y TOKCHTPYTIILY, OyTOKCHTPYIIIy ~ WA TPET-
OYTOKCHTPYTIITY.

[0079] Ecnu temmeparypa IJIaBiI€HUsA CBA3YIOIIETO BEINECTBA CIMIIKOM BBICOKA,
HAHECEHUE KOMITO3UIMH CIOCOOOM TopsA4Yero pacmiasa 3aTpyaHeHo. C apyroi
CTOPOHBI, €CIIM TEMIIEPATypa IUIABJIICHHUA CBA3YIOIIETO BEIIECTBA CIMIIKOM HHU3Ka,
TBEPAOE CMA304YHOE MOKPBITHE 60 pasMArduTcs NMPU BBICOKMX TeMImeparypax. B
TAKOM CJy4ae aJre3uss TBEPAOTO CMAa30YHOrO0 TOKPbITUA 60 K KOHTAKTHOM
noBepxHocTH 500 MydTel Oymer yMeHbpmaThcsa. Takum o00pa3oM, CBSA3YIOHIEE
BEIIECTBO IMPEAMOYTUTENBHO COJIEP)KUT  ATHICHBUHWIALETATHYHO CMOIY C
TEMIIEPaTypOH TUTaBlieHus (WK pasMsardeHus) B auana3one ot 80 mo 320°C w/mmm
MOTHONE(PUHOBYIO CMONY C TEMIEPATypod TIUIaBiIeHUA (WM pa3MATYEHUS) B
muanazone ot 80 mo 320°C. bonee mnpeanoyYTHTENHHO, CBA3YIOIIEE BEIIECTBO
COACPKUT JTHICHBHHWIALETATHYID CMOJIy C TEMIEpaTypod TIUIaBiICHHAA (HITH
pasmsaryeHus) B aumanazoHe oT 90 mo 200°C w/mnm MOTHONE(PUHOBYIO CMOIY C
TeMIIEPaTypOH IIaBieHHA (MK pa3MATYeHus) B ntuana3one ot 90 go 200°C.

[0080] IlpeamouyTuUTENbHO, STHUICHBHHWIALETATHAS CMOJA TPEACTABISIET COOOH

CMECh JBYX WM 0O0Jee OSTUICHBUHUIALIETATHBIX CMOJI C  Pa3IHYHBIMH
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TEeMIIEPaTyPaMH IIABIIEHHUS, YTO MO3BOJIET MPEJOTBPATHTD OBICTPOE pa3MATrdeHHE
NPY TIOBBIIIEHUU TEMIIEPATYPbl. AHAJOTHYHBIM 00pa3oM, MOTHOJIe(UHOBAsA CMOTIA,
NPEANOYTHTENBHO, MPEACTABIAECT COOOM CMeCh ABYX M 0Oojee MOTHOTIe(PHUHOBBIX
CMOJI C Pa3IMYHBIMU TEMIIEPATYPAMH IJIABJICHUS.

[0081] ConmeprxaHue CBS3YIOIIETO BEIIECTBA B TBEPAOM CMAa304YHOM TMOKPHITHH 60
npeaAnouTuTebHO cocTaBisieT oT 50 g0 80 macc.%. Ecnu comeprkanue CBA3YIOIIETO
BemiecTBa cocrasiier 50 macc.% u OoJee, aAre3us TBEPIOTO CMA30YHOTO TIOKPHITHS
60 AOMONHUTENBPHO YBENWMYMBACTCA. ECIM coaepkaHWE CBA3YIOLMIETO BEINECTBA
coctaBsieT 80 macc.% U MeHee, TBEPJOE CMa304YHOE MOKphITHE 60 XapakTepusyercs
MOBBIIEHHOW YCTOHYHUBOCTHIO CMA3BIBAIOIIEH CITOCOOHOCTH.

[0082] HwxHuii npeaen coep:KaHus CBA3YIOLIETO BEIIECTBA B TBEPAOM CMAa30YHOM
nokpeiTid 60 coctaBiger Oomee mpeamodtutenbHO 55 Macc.%, eme Oonee
npeanoytureTbHo 60 Macc.%, eme Oonee mpeamoutuTenbHOo 65 Mmacc.%.
Bepxuuil mpenen coaepKaHUs CBIA3YIOIIETO BEIIECTBA B TBEPAOM CMa304YHOM
nokpeiTi 60 cocraBisier, Oojee MPeanouYTUTENBHO, 78 wmacc.%, eme Oonee
MPEeANOYTUTENBHO 75 Macc.%.

[0083] HomoTHUTETBHBIM CMa3bIBAFOIIMMA ATC€HT

TepMHH «IOTIOMHUTENBHBIM CMAa3bIBAIOIIMH areHT» ABIETCA  OOIUM
TEPMHUHOM Ui  J00aBOK,  OOJAQJAIONMIMX  CMAa3bIBAIONIMMH  CBOHCTBAMH.
JIOTIOTHUTETBHBIA CMA3bIBAIONIMA AareHT CHWKAeT KOX((UIMEHT TPEeHUs Ha
MOBEPXHOCTH  TBEPAOTO  CMA304YHOro  HOKpeiTHA  60.  JlomonHWUTEIBHBIC
CMAa3bIBAIOIIUE areHThl B MIMPOKOM CMBICTIE AETATCA HA YETHIPE CIEAYIOIIHUX THIIA.
JIOMOTHUTENBHBIN CMA3BIBAIOINUNA ar€HT COACPKUT MO MEHBUIEH MEpE OJMH THII,
BBIOPAHHBIA W3 TPYIIIHI, COCTOATIEN U3 ciaeayrontux (1)-(4):

(1) JlomomHHUTENBHBIE CMAa3BIBAIOINUE ATr€HTHI C O0COOOW KPUCTAJUTHYECKOM
CTPYKTYpOH, HanmpuMmep, IUIaCTUHYAaTOH TE€KCArOHAJbHOM  KPUCTAIITMYECKOM
CTPYKTYpOH, OONerdaromed CKOJNbXEHHE H, TEM CaMblM, NPUIAFOIIEH
CMAa3BIBAIOIIYI0 CIIOCOOHOCTh (HampuMep, TpaQuT WHIM OKCHI IMHKA WHIH

HUTpPH] O0Pa);
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(2) JlonmoaHUTENBHBIE CMa3bIBAIOIIUE arcHTBI, COJEPIKaLIUE
PEAKIMOHHOCTIOCOOHBIN 3JIEMEHT B JOMOJIHEHHE K KPUCTAUTMYECKON CTPYKTYpE H,
TEM CaMbIM, TPOSIBIAIONIME CMA3bIBAIOILYI0 CIIOCOOHOCTH (HAIpUMEp, AUCYIb(HI
MOJTUOEHA W/WiTH AUCYIb(ua BobppamMa w/umu Gropun rpadurta w/umm cynbun
0JIOBA W/WITH CYyJTb(DHT BHCMYTA);

(3) HomonHuTENbHBIE CMA3bIBAIOIIME ATCHTHI, OOJIAJAFOIIHE CMA3bIBAIOLICH
CTIOCOOHOCTBIO OJIaroaaps XUMHYECKOW AKTUBHOCTH (HAIPUMEP, THOCYIb(aTHBIE
COCTUHECHUS ); H

(4) JlomoNMHHUTETFHBIE CMAa3bIBAIOIIHAE ATEHTHI, OOJIAJAIONIHE CMAa3bhIBAFOIICH
CTIOCOOHOCTBIO ONarofaps IIACTHYECKOMY HIIA BA3KOIUIACTHYECKOMY TOBEICHHIO
NPU Harpy3Kax TpeHus (HarmpuMep, moymamMua u nomurerpadropstunes (I1TDD)).
[0084] MosxHO MCOIB30BaTh AOTOMHUTEIBHBIN CMa3bIBAIOLINI areHT, PACKPBITHIN
B m000M u3 myHKTOB (1)-(4) BbIme. Heckoapko MOMOTHUTEIBHBIX CMa3bIBAIOIIAX
areHTOB, PACKPHITHIX B MyHKTax (1)-(4) BbIme, MOYKHO HUCIOIB30BaTh B COYETAHUU
apyr ¢ apyroMm. Takum oOpa3oM TBepAO€ CMa30YHOE MOKPBITHE TMPEACTABISAET
COOOM OJHO HWIIM HECKOJBKO H3 CIEAYIOIUX BEHIECTB: TIpaduT, OKCHJA LUHKA,
HUTPUA Oopa, Aucynbdum MoaudacHa, aucynbdum Bombdpama, GTopux rpadura,
cynbduza omoBa, cynb(pua BUCMyTa, THOCYIb(ATHBIE COEAUHEHHS U TTOJTHAMHU/L,
[0085] CopepxaHue JOTMOTHUTEFHOTO CMA3bIBAIOIIETO areHTa B TBEPAOM
CMa304YHOM MOKpbITUM 60, mpeamoyTurensHo, coctaBisaer ot 10 go 25 macc.%.
Ecnu conep:kaHue TOMOTHUTEIBHOIO CMa3bIBalOIIEro areHTa coctasiseT 10 macc.%
u OoJtee, KPyTAMIMKA MOMEHT YITOpa MOXKET OBITh JOTIOTHUTENBHO CHIDKEH. C IpyroH
CTOPOHBI, €CITH COJACPKAHHUE TOTIOTHUTETFHOTO CMAa3bIBAIOIIETO areHTa COCTABIIAET
25 wmacc.% W MeHee, NPOYHOCTh TBEPAOrO CMA304YHOro MOKpeITHA 60
JAOTIOTHUTENHFHO YBETUYHMBAETCA. OTO TIO3BOISET 3aMEUIUTh HM3HOC TBEPAOTO
CMa304HOTO MOKpBITHA 60.

[0086] HuwxHuit mpenen coaepskaHus AOMOTHUTEIBHOTO CMAa3bIBAIOIIETO arcHTa B
TBEPJOM CMA304HOM TOKPBITUH 60 cocTaBiser, OOJee NPEANOYTHUTENbHO, 12

macc.%, eme Oonee mpeamoututenbHO 15 Macc.%. Bepxuwmii mpenen comep:kaHus
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JOTMOJIHUTENIBHOTO CMAa3bIBAIOIIEr0 ArcHTa B TBEPAOM CMAa304HOM MOKpHITHH 60
COCTaBIISIET, OOJIee MPEANOYTHTENbHO, 23 Macc.%, eme 0oJiee MpeanoYTHTENbHO 20
macc.%.
[0087] Ecmu HEOOXOAMMO PpacTBOPHUTh WM JUCHIEPTUPOBATH TOTIOHHUTEIBHBIH
CMa3bIBAIOIIUI areHT M CBA3YIOIIEE BEIIECTBO, UCTIONB3YIOT PACTBOPHUTEND. BhIOOp
PacTBOPUTENS MO CYLIECTBY HE OTpPaHUYEH NPH YCIOBHM, 4YTO PACTBOPHUTEID
CIOCOOEH JHMCTIEPTHPOBATh WM PACTBOPATH KOMIIOHEHTBI, COACPIKAIMUECsT B
TBEPAOM CMa304HOM TOKpbITHH 60. PacTBOpHTENnh MOXET MPEACTaBIATH COOOU
BOJAY, CIUPT WU OPraHMYECKUH pPacCTBOPUTENh. PacTBOPHUTENH MOMKET COAEPKAThH
HEeOOJBIIOE KOJTMYECTBO MOBEPXHOCTHO-AKTHBHOTO BemecTBa. J(oms pacTBopUTEIs
HE UWMEET KOHKPETHBIX OrpPaHWYEHHUH. JlOCTATOYHO OTPETYJIHPOBATH OO
PacTBOPHUTENS 10 OMNPENENCHHON BA3KOCTH KOMIIO3WIUK COTJIACHO CIIOCOO0Y
HaHeceHMA. Jlons pacTBOPUTENA HAXOAMUTCA, HAIpuMmep, B auamnasone ot 40 no
60 macc.%, ecnu OpaTh CyMMy BCEX KOMIIOHEHTOB, KPOME PAacTBOPHUTENA, 3a
100 macc.% . OpraHudecKdd pacTBOPUTETh TMPEACTABIET COOOW, HAMPUMED,
TOJYOJI W/WIIM M30TPOIMUIOBEIM CIUPT. bombIinas 4acTe pacTBOPHUTENS HCHApAETCA
npu 00pa30BaHUU TBEPAOTO CMAa304HOTO MOKpbITHA 60. TeMm He MeHee, HaTIpUMED, B
TBEPJOM CMAa304HOM MOKpBHITUM 60 MOXKeT ocTaBaThCs, Hampumep, 1 macc.% u
MEHEE PACTBOPHUTEIIS.
[0088] [Ipyrue KOMIIOHEHTHI TBEPAOTO CMA30YHOTO MOKPBITUA 60

Teepmoe cMazouHoe MNOKphITHE 60 MOKET COJEpKaTh, AOMOIHUTEIIBHO K
OTIMCAHHBIM BBINIE KOMITOHEHTaM, OJWH KOMTIOHEHT WM OoJiee, BHIOPAHHBIA W3
TPYNNBL,  COAEPKAIMEH  MPOTHBOKOPPO3SHOHHYIO  M00ABKYy,  IDIACTH(HUKATOD,
MOBEPXHOCTHO-AKTUBHOE BEIIECTBO, KPACUTENb, AHTHOKCHIAHT, HEOPTraHUYECKHUI
MOPOILIOK JIA PETryIUPOBAaHHS CBOMCTB CKOJbKCHHUA. HeopraHwmdeckuil mopomok
MPEACTABIAET COOOM, HANMPHUMEP, TMOPOIIOK THOKCHIA THTAaHA W/WIH TIOPOMIOK
okcuaa Bucmyta. Obmee coaepkaHue IPYTUX KOMIIOHEHTOB COCTABIIAET, HATIPHUMED,
5 macc.% u MmeHee. TBepaoe cMa304yHOE NOKpPHITHE 60 MOXKET AOMOIHHUTEIBHO

COJACPKaTh NPOTHBO3AJUPHYIO MPHUCAAKY W KHIKHW MACIIIHBIM PACTBOP WA UHOE
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MOJO0OHOE BEIIECTBO B OYEHb HEOOJBIIMX KOMMYECTBaX: 2 Macc.% U MEHee.
CopnepkaHue JOpyrux KOMIIOHEHTOB B TBEPAOM CMa304YHOM MOKpbITUH 60
cocTaBiseT, Hanpumep, 10 macc.% u meHee.

[0089] TommmuHa TBEpAOTrO CMA304YHOTO MOKPBITHA 60, TNPEANOYTUTENIBHO,
coctaBygeT oT 10 MM 10 40 MkM. Ecnu TonmmHa TBEPAOTO CMA304YHOTO MOKPBITHS
60 cocrasigeT 10 MKM u O0Jiee, BBICOKAs CMAa3bIBAIOINAS CIIOCOOHOCTH MOYKET OBIThH
MOJTyY€HA C COXPAaHEHUEM CTPYKTYphl. C APYyrod CTOPOHBI, €CIM TOJIIMHA TBEPAOTO
CMa304HOTO MOKpeITHA 60 coctaBmier 40 MKM W MEHee, aare3uss TBEPAOTO
CMa304YHOTO TIOKPBITHA 60 Oymer O6onee mocTosHHOW. Kpome ToTro, eciy ToimmHa
TBEPAOTO CMAa304YHOTO TOKPHITHS 60 He mpesbrmaeT 40 MKM, TOMYCK MO pe3boOe
(3a30p) TOBEPXHOCTEH CKOJBKECHHS YBEIIMUHUBACTCS, W JIABIEHHE MEXKIY
MOBEPXHOCTAMHM BO BpEMS CKOJBKEHHMA yMeHbmaeTcs. (CleroBaTelnbHO, MOKHO
NPEJOTBPATUTh  YPE3MEPHOE  YBEIMYEHHE  KPYTALIETO MOMEHTAa  3aTAKKH.
CoO0TBETCTBEHHO, IPEANOYTHTENBHAS TOJIMHA TBEPIOIO CMA30YHOTO MOKPHITHS 60
coctaBisieT oT 10 mkm 10 40 MxMm. bornee mpeanmodTHTENBbHBIM HWKHHUM IIPEAEI
TOJIIMHBI TBEPAOTO CMA304YHOTO MOKpeITUA 60 cocTtaBmier 15 Mxm, Oomee
npeanouturenbHo 20 MkM. boree mpeanodYTHTENnbHBIM BEPXHUN MPEAEH TOJIIHHBI
TBEPJAOTO CMA304YHOTO MOKPBITHSA 60 cocTaBiseT 35 MKM, O0jee MPeamOoYTHTEITEHO
30 MKM.

[0090] TonmmuHy TBEpAOTO CMAa304HOIO MOKPBHITHA 60 HU3MEPSIOT CIEIYIOLIUM
cnocodom. IloaroraBmusator mydty 50 ¢ TBEpABIM CMA304YHBIM TOKPHITHEM 60,
Mydty 50 paspesaroT meprieHAUKYIIPHO OCEBOMY HAIPABICHHIO (IIPOIOIBHOMY
HATTPABIICHHIO) CTATBHOU TPYOBI 11 HE()TIHON CKBAKHUHBI. B MOITyYeHHOM CeYeHUH
001acTh, COACPKANIYIO TBEPAOE CMA304YHOE TOKpPBITHE 60, HCCIEAYIOT O]
MHUKPOCKOMOM. YBEIMYEHUE NPH HUCCIECJOBAHUU MO MHUKPOCKOIOM YCTAaHOBIIEHO
paBHbiM 500x. TommuHy TBEPAOTO CMa30YHOTO NOKPBITHA 60 ONPEETAIOT B IECATH
MPOU3BOJBHBIX MOJAX 3peHuss. B KakaoM Iolie 3peHHs TOJLIMHY TBEPAOTO
CMa304HOT0 MOKPBITHS 60 M3MEPAIOT B TPEX MPOU3BOJIBHBIX TOYKAX, U CPEIHEE

3HQYECHUE M3MEPEHHOM TOIIMHBI CYWTAIOT TOJNIIMHOM TBEPAOr0 CMAa304HOTO
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NOKpeITHs 60 B COOTBETCTBYIOIIEM mMojie 3peHusA. CpeaHIOK TOJIIUHY TBEPAOTO
CMA304YHOTO MOKpbITHA 60 B NECATH MOIAX 3PEHHS ONPEACIAIT KAaK TOJIIUHY
TBEPAOTO CMAa304HOTO TOKPHITUA 60 B Mydre 50 cranpHOM TPYOBI C Pe3pOOBBIM
COEIMHEHHEM JUTA HEPTIHON CKBAKHHBI.
[0091] Tlomy4yeHHOE MeTaNTM3HUPOBAHHOE MOKpBITHE 70, CcPOPMHUPOBAHHOE HAa
KOHTAKTHOH moBepxHOCTH 500 My ThI

Mydra 50 crampHOU TPyOBI 1 C pe3bOOBBIM COETMHEHHEM T HEPTIHOU
CKBOKMHBI  COTJIACHO  HACTOSIIEMY  HM300PETEHHI0  MOMKET  COACPIKATh
METAJUTH3UPOBAHHOE TOKPHITHE 70 HA KOHTAKTHOW moBepxHOCcTH 500 MydTel. B
3TOM  Ccly4ae  TBEPAOE  CMa304yHOe  mOokpeiTHe 60  Qopmmpyror  Ha
METAJUIM3UPOBAHHOM MOKPBITHH 70.
[0092] Ha ®UI". 10 u300paxxeH mpumep cTpyKTypbl My(pThl 50 cTampHOU TpyOH! 1 ©
PE3bOOBBIM COCIWHEHWEM JIIi HE(PTIHOW CKBOKHHBI COTJIACHO HACTOSIIIEMY
n3o0petennto. Kak mokazano wa OUI. 10, mydra 50 crampHOM TpyOBI 1 C
PE3b0OBBIM COETMHEHUEM TSI HEPTIHON CKBAKUHBI COJEPIKUT METAJUTM3HPOBAHHOE
nokpeitThe 70 ¥ TBEPAOE CMa304HOE NMOKPBITHE 60 Ha KOHTAKTHOM MoBepxHOCTH 500
my¢pTel. MerammsupoBanHoe TOKpbITHE 70  (POPMHPYIOT HAa KOHTAKTHOU
noBepxHocTH 500 mydrer. TBepmoe cmazounoe mokpsiTHE 60 (GOPMHUPYIOT Ha
METAJUTM3UPOBAHHOM MOKPHITHH 70.
[0093] Bua meTammu3upoOBaHHOTO TOKPHITHS 70 TO CYIIECTBY HE OTPaHUYCH.
Hanpumep, wMerammm3upoBaHHOE TOKphITHE 70 MOMKET TPEACTABIATH COOOU
OWHKOBOE METAJUIM3UPOBAHHOE TMOKPBITHE, HHUKEICBOE METAINIM3HPOBAHHOE
MOKPBITHE, MEJHOE METATUTM3UPOBAHHOE MOKPBITHE, METAINIM3UPOBAHHOE TTOKPBITHE
u3 cmaBa Zn-Ni, METANIM3UPOBAHHOE TOKpeITHE U3 cmiaBa Zn-Co,
METAJUTM3UPOBAHHOE TIOKPBITHE ™3 crmoiaBa Ni-W, WM  MeTaTH3UPOBAHHOE
nokpsiTie U3 cmnasa Cu-Sn-Zn. Kpome TOro, mMetamim3HpoBaHHOE MOKpbITHE 70
MOJKET OBITh 00Pa30BAHO HECKOJBKUMH CIIOAMH METAITU3UPOBAHHOTO TOKPBITHS,
HAaHECEHHBIMHU JPYT Ha apyra. HampumMep, Ha KOHTAaKTHOU mOoBepxXHOCTH 500 My THI

MOJKET OBITh C(OPMHPOBAHO HHUKEIEBOE METAJUIM3HPOBAHHOE TOKPBITHE, IOCIE
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Yero METAIUTM3UPOBAHHOE TOKpPHITHE Zn-Ni  MOXeT OBITh HAHECEHO |
c(OpMHPOBAHO HA HUKETIEBOM METAJUTM3UPOBAHHOM MOKPHITHH.
[0094] Ecmu wmetamm3upoBaHHOe TOKpbiTHe 70  mpenctaBiser  coOOHM
METAJUTH3HPOBAHHOE TOKPBHITHE W3 cIutaBa Zn-Ni, B XHUMHYECKHH COCTaB
METAJUTH3UPOBAHHOTO TOKPBITHS W3 ciulaBa Zn-Ni BXOIHT, Hampumep, Ni B
konmuyecTBe OT 10 mo 20 macc.%, ocTtarok mpuXOAUTCS HA Zn U mpumecu. Ecim
METAJUTH3UPOBAHHOE TIOKPhITHE 70 TIPEACTABIIET COOOW METAJLUTU3UPOBAHHOE
nokpeiTie u3 cmiasa Cu-Sn-Zn, B XMMHYECKHH COCTAB METAJUIM3UPOBAHHOTO
nokpsITUs U3 crmnasa Cu-Sn-Zn Bxoaut, Hanpumep, Cu B konmuyectse ot 40 1o 70
Macc.%, Sn B kommdectBe oT 20 1m0 50 macc.%, u Zn B kojqmdectBe OT 2 10 20
Mmacc.%, OCTaTOK MPUXOAUTCA Ha MpuMecu. Ecnu MeTamnu3upoBaHHOE MOKpbITHE 70
MPEACTABIET COOOH METHOE METAIIM3UPOBAHHOE TIOKPBITHE, B XUMHYECKHAN COCTaB
MEIHOT0 METAJUTU3UPOBAHHOTO MOKPBITHS BXOAUT, Harpumep, Cu U IpUMECH.
[0095] B cnywyae ¢QopMupOBaHHA METAUTM3UPOBAHHOTO TOKPBITUS 70, Ha
MOBEPXHOCTH METAITU3UPOBAHHOTO TOKPHITHA 70 MOXKET OBITh CHOPMHUPOBAHO
MOJTyY€HHOE XHUMHUYECKOW 00paboTkoM TmoKpeiTHE. B 3TOM cCiyyae TBepaoe
CMa304HOE TOKpHITHE 60 (POPMHPYIOT HA MOTYYEHHOM XHMHYECKOH 00paOOTKOM
nOKpeITHH. [lomydyeHHOE XHMMHUYECKOW 00paOOTKOM TMOKpPHITHE OYAET PACKPHITO
HUKE.
[0096] CtpykTypa Ha KOHTaKTHOU moBepXHOCTH 400 Hunmens 40

Kak nokaszano nHa ®HMI'. 11, Ha koHTakTHYIO TTOBepXHOCTH 400 Hunmens 40
HAHECEHO MaJoBA3Koe Macio 0.
[0097] Manossa3koe maciio 80

Manossaskoe macino 80 HAHOCAT HA KOHTAKTHYIO NMOBEpXHOCTH 400 HUmImens.
Marnosszkoe macino 80 mpeacTaBiIAeT COO0H KHUAKYIO KOMITO3UIHIO. B XuMudecKuii
COCTaB MaJIOBA3KOr0o Macia 80 BXOAUT, HAIPUMED, YAUT-CIIHPUT B KOJIMYECTBE OT 50
10 70 macc.% U Macio Ha MUHEPAIbHOM OCHOBE B KOJIMUECTBE 25 Macc.% U MEHEeE.

[0098] VaiiT-ciupur
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ValT-cuputr  mpeacTaBIseT  COOOM  PACTBOPHTENb, SKBHBAJICHTHBIN
npombinuieHHOMY OeH3uHy Ne 4, ompenenennomy B JIS K 2201 (1991).
[IpennodTUTENpHBIA HIKHUN NIPEJE COACPKAHUA yalT-ciupuTa cocTaBiseT 52%,
Oonee mpeanoyTHTENHHO 54%, emie Oojee MpeAmoOYTHTENBHO 56%, U eme Oonee
npeanouturebHo 58%. IlpeamodTUTeNbHBIA BEPXHUM TIPEACT COAEPIKAHHUS yauT-
cnupura coctaBsier 68%, Oonee mpeamoutUTebHO 66%, eme Oonee
MPEIMOYTHTETEHO 64%, 1 enie 0oiee MPEeaAmoOYTHTETEHO 62%.

[0099] Macno Ha MUHEpPATBbHOM OCHOBE

Macmo Ha MHHEPAaTBbHOW OCHOBE MOMYYAOT MyTEM TIEPePaOOTKH CHIPOH
HeTH. Macmo Ha MHUHEpAIBHON OCHOBE MPECTABIIET COOON MapauHOBOE MACTIO
w/um HaTEHOBOE MACII0O W/WIM apoMaTHdyeckoe wmacnio. [lpeamoyTuTenbHbIN
HWKHUHM TIpeJieN COJAEp:KaHWs Macjia Ha MMHEpPalnbHOM OCHOBE cocTaBisiaeT 2%,
oonee mpeamoutruteabHO 4%, eme Oomee mpeamoutuTenbHO 6%, W emie Oonee
npeanouTuTenbHo 8%. IIpeanoyTHuTenpHbIN BEPXHUI PEen COAepKaHuA Macia Ha
MUHEPAILHOU OCHOBE cocTaBisieT 22%, Oonee mpeanoytutenbao 20%, eme Oomee
npeanoutureabHo 18%, u enie Oonee mpenmourureapHO 16%.

[0100] ITpoTuBOKOPPO3HOHHAS TOOABKA

Manoss3zkoe Macino 80 MOXKET Takke COAEPKAaTh MPOTHUBOKOPPO3HOHHYIO
I00aBKy B JIOMOJTHEHUE K YAUT-CITAPUTY M MACITy HA MUHEPATbHON OCHOBE. TepMuH
«TPOTHBOKOPPO3HOHHAS J00ABKa» TPEACTABIAET COOOM OOIMUH TEPMHH I
n00aBOK, OONAJAOIKUX KOPPO3HOHHOW CTOMKOCTHIO. [IpoTHBOKOpPpO3HOHHAS
noOaBKa, HAMPUMEP, COCTOUT W3 OJHOTO WM HECKOJIBKHX KOMIIOHEHTOB,
BBIOPAHHBIX W3 TPYNIBL, cocTosimied u3 Tpumommdocdara amomunus, docdura
AFOMUHUS, JHOKCHAA KPEMHHUSA C MOHOOOMEHHBIM KajbimieM. [IpeamouruTensHo,
MPOTHBOKOPPO3HUOHHAS J00ABKA COCTOMUT W3 OJTHOTO MM HECKOJIBKHUX KOMIIOHEHTOB,
BBIODAHHBIX W3 TPYIIIBI, COCTOAIIEH M3 IHOKCHIA KPEMHHA C HOHOOOMEHHBIM
KanpiiieM W ¢ocura amomuHuA. J[pyrue DOCTYNHBIE HA PHIHKE PEAKTUBHBIC
BOJOOTTAIKMBAIOINHWE AreHThl TAKKE MOMKHO HCMONB30BaTh B  KAa4eCTBE

MPOTHUBOKOPPO3HOHHOM JOOABKH.
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[0101] CopmepskaHne TPOTHBOKOPPO3HOHHOW M00aBKHM B MAanoBsA3koM Mmacie 80
NpeanovTuTenbHO coctaBisieT 10 macc.% u menee. [IpeanodTUTENbHBIN BEpXHUI
npeaen COoACp)KaHUA HPOTHUBOKOPPO3HOHHOM J00aBKHM B MaloBsi3koM Macie 80
coctaBisieT 9%, Oonee mpeanoYTUTENEHO 8%. [IpemoYTUTEIbHBIN HIDKHUH TTPEeT
COZIEP’KaHUS MPOTHBOKOPPO3HOHHOM TOOABKH B MajoBsA3KOM Maciie 80 cocTaBiseT
1%, ©onee mpenmoututeapHo 2%, emie Oonee mpeanmodyTutTenbHO 3%. Crnemyet
OTMETHTh, YTO MAJIOBsA3Koe Macimo 80 He 0043aTENbHO JO/DKHO COJEPKATh
VIOMSHYTYIO BBIIIE TPOTHBOKOPPO3HOHHYIO J00aBKy. [lpyruMu crnoBamu, B
XAMHWYECKHN COCTaB MaJOBA3KOro macjaa 80 MOKET BXOAUTh YaUT-COUPUT U MACIIO
Ha MUHEPATbHOM OCHOBE, a OCTAJIBHOE MOXKET MPUXOJUTHCA HA IPUMECH.
[0102] CnemyeT OTMETHUTD, UTO MaIOBsI3koe Macjo 80 Mo CyIIecTBY HE COAEPIKHUT
MOPOIIKA TSUKENBIX METAUIoB. Jlpyrumu crmoBamu, B MalloBsi3koM wmacie 80
MOPOIIOK TSDKENBIX METAIIOB ABIAETCA MPUMECHIO. ITOpOImOK TSKENBIX METAIIOB
MPECTABISAET CcO00M, Hampumep, mopomok (uactuiel) Pb, Cu, Zn wnmm wHBIX
noI0OOHBIX BemiecTB. [103TOMY CcTanmbHyI0 TPyOy C Pe3bOOBBIM COETWHEHHEM JIJIs
HE(TSIHON CKB)KMHBI COTTIACHO H300PETEHHI0 MOKHO HCIIONIb30BAaTh B MOPCKOM
He(DTAHOW CKBAXKHMHE, B KOTOPOW 3alpemICHO WCIOJIb30BAHUE KOMIIAYHIHBIX
KOHCUCTEHTHBIX CMa30K C COACPKAHUEM MOPOIIKA TAKEIIBIX METAIIJIOB.
[0103] ITpeamouTuTeIpHAS BA3KOCTh MANOBI3KOro Macia 80

[IpenmouturensHas BA3KOCTh ManoBszkoro wacna 80 mnpu 22°C ¢
ucnonab3oBaHueM damu 3aHa Nel coctapmsger 27,51 ¢. Tem He MeHee, BI3KOCTH
MaJIOBA3KOTro Macia 80 He OrpaHHYMUBACTCS 3TUM BaAPHAHTOM.
[0104] U3BecTHBIM npuMep ManoBA3Koro macnia 80

Marnosszkoe macio 80 mpeacTaBiseT cOO0H, HATPUMEP, MTPOIYKT C TOPTOBBIM
Ha3BaHueM « WD-40».
[0105] Mamnossizkoe maciao 80 mpeacTaBiasieT COOOM KUIKOCTh, BI3KOCTh KOTOPOH
HUKE BS3KOCTHM aHTHKOPPO3HOHHOM CMa3K{, HANpUMEp, MPUCAAKHU IJIs XpPaHEHUS.
Takum oOpa3oM, I HaHECEHHA MANOBA3KOro maciaa 80 Ha KOHTAKTHYIO

noBepxHocTh 400 Hunmens He  TpeOyeTcs  CINENMATbHOE  YCTPOWCTBO.
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COOTBETCTBEHHO, ~ MAJOBA3KOE  MAaclio  OTIMYaeTcs  Ooyiee  BBICOKOH
PEMOHTOIPUTOTHOCTHIO MO0 CPABHEHHIO C TBEPBIM aHTUKOPPO3HOHHBIM MTOKPHITHEM.
Kpome Ttoro, manossaszkoe macio 80 HAHOCAT TOHKHMM CIIOEM HAa KOHTaKTHYIO
noBepxHOCcTh 400 Hunmens. [1o3ToMy, kKak OBUIO YKa3aHO BBIIIE, B CTATBHBIX TPyOax
C pe3bOOBBIM COCTHMHEHHEM ISl HE(PTSIHOM CKBaKHHBI (COOPKE CTAIbHBIX TPYO IS
HE()TIHON CKBa)KHHBI), KOTOpPbIC OBUIM CBHHYCHBI JPYr C JAPYroM, 3aCOPECHHE
BHYTPEHHEW  TIOBEPXHOCTH,  BO3HHMKAIOMIEE B  CIIy4a€  HCIOJIb30BAHHSA
AHTHKOPPO3HOHHOW CMA3KH, TTPAKTHIECKH OTCYTCTBYET.
[0106] TTonyyeHHOE XUMHUYECKOH 00padboTKOM TMOKphITHE 90, chopmMupoBaHHOE HA
KOHTakTHOM nmoBepxHocTH 400 Hummens

Hummens 40 crampHOU TpyOBI 1 ¢ pe3pOOBBIM cOeIMHEHHEM A HEPTAHOH
CKB)KHHBI COTIIACHO W300PETEHUIO MOKET JOTIOJTHUTEIHHO COAEPKATh MOTyI€HHOE
XUMHYECKOH 00pab0oTKO#M MOKpheITHE 90 Ha KOHTAKTHOW MOBEPXHOCTH 400 HHTITIENS.
B TakoMm cnydae manossa3koe macno 80 HAHOCAT HA MOJIYYEHHOE XUMHUYECKOM
00paboTkoi mokpsiTue 90.
[0107] Ha ®UI'. 12 uzoOpaskeH mpumMep CTPYKTypsl Hunmens 40 craabHOH TpyOsI 1
C pe3bOOBBIM COETUHEHHEM IS HEQTAHOW CKBayKUHBI COTIIACHO M300peTeHuro. Kak
nokazano Ha @UI'. 12, na xonTakTHOM moBepxHOcTH 400 Hunmena 40 crampHOU
TpyOsl 1 C pe3bOOBBIM COETWHEHHEM IS HE(PTIHOW CKBaKWUHBI CHOPMHUPOBAHO
MOJYYEHHOE XHMHYECKOW 00paOoTkoM mokpbiTHe 90. Kpome Toro, MamoBs3koe
Macyio 80 HAHOCAT Ha TTOJyYEHHOE XHMHUYECKOU 00pad0TKOM MOKpHITHE 90.
[0108] [Tony4yeHHOE XUMUYECKOH 00paOOTKOM MOKPHITHE 90, HAMPUMEP, COCTOUT 3
OJHOTO WM OOJIee THITOB TIOKPBITHS, BBIOPAHHBIX W3 TPYINIBL, COCTOAINEH W3
MOKPHITHH, TOMYYEHHBIX (ochaTHOW XHMHUYECKOW O00pabOTKOHM, OKCaTaTHOM
XUMHYECKOH 00pabOTKOM M 0OpaTHOW XUMHUYECKOH 00paboTkoH. [Ipeamoururensro,
MOTYYCHHOE XHUMHYECKOH 00paboTko mokpeiTHe 90 mpeacTaBisieTr coOOu
nony4yeHHoe GochaTHOM XUMHUIECKOH 00pa0O0TKON TOKPHITHE.
[0109] [TomyueHHOE XUMHUYECKOH 00pabOTKOM MOKpBITHE 90 ABIAETCA MOPHCTHIM.

IIo3TOMYy NIpH HAHECEHMM MAJIOBA3KOrO Macia 80 Ha IOJNY4EHHOE XHUMHUYECKOU
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o0paboTkol mokpeiTHe 90 anresus (yIOEp>KHBAIOMIAs CIIOCOOHOCTH) MAJOBSI3KOTO
Macia 80 Ha KOHTAKTHOM mNOBEpXHOCTH 400 Hummens ysenuuuBacTcs. TommuHa
MOJTY9E€HHOTO XUMHUYECKONH 00paObOoTKON MOKPHITHA 90, 10 CYIIECTBY, HE OTPAHHYCHA.
[IpeamoutuTenpHAsA TOMIIUHA TTOTYYEHHOTO XUMHUYECKOH 00pa00TKOM mOKphIThA 90
coctaBmgeT oTr 5 MKM A0 40 mMkMm. Eciau TonmmMHA MONMYYEHHOTO XHUMHYECKOU
00paboTKOH TMOKPHITHS 90 cOCTaBIAET 5 MKM M 00jee, KOPPO3HOHHAS CTOMKOCTH
JOTMOJIHUTENBHO TOBbIMAaeTca. EciM  ToNIMHA MOJYYEHHOTO  XUMHYECKOHU
00pabOTKOM TMOKPBITHA cocTaBsieT 40 MKM M MEHee, YACP)KHBAIOIIAs CTIOCOOHOCTh
MajoBA3KOro Macia 80 yBeITU4HMBaETCA C COXPAHEHUEM KOHCUCTEHILIMH.

[0110] Crenyetr oTmeTuTh, uTo HEMIETh 40 He 00S43aTENHHO MOJDKEH COACPIKATH
MOTYYEHHOE XUMHYECKOH 00paboTkoi mokpeitme 90, W ManoBaskoe macio 80
MOJKET OBITh HAHECEHO HEMOCPEACTBEHHO HAa KOHTAaKTHYIO NOBEpXHOCTH 400
Hunmens. B dacTtHOCTH, ecnm cranmbHas TpyOa 1 ¢ pe3pOOBBIM COETUHEHHEM IS
He(TIHOW CKBOKHMHBI HW3TOTOBJIECHA W3 YIJIEPOJAUCTOM CTald C HEOOIBIINM
KOJIMYECTBOM JIETUPYIOINUX 3JIEMEHTOB, TOYHEE, €CIH COJACPKaHHE XpoMmMa B
XUMHYECKOM COCTaBE OCHOBHOTO METajula CTanbHOM TpyObl 1 ¢ pe3pOOBBIM
COeAMHEHUEM i HePTIHOH CcKBakHHBI coctaBiuser 2,0 macc.% © MeHee,
NPEATIOYTHTENBHO, TIOMYYEHHOE XUMHYECKOH 00pa0oTkoi  mokpeiTHE 90
GbopMHPYIOT Ha KOHTAKTHOM TToBepxHOCTH 400 Humnmens 40, u MajoBsi3koe Macyio 80
HAHOCAT Ha TIOJIyY€HHOE XHUMHUYECKOH 00padoTkoi mokpeiTe 90. Hanmpumep, ecnm
COAepKaHHe XpOMa B XHMHYECKOM COCTaBE OCHOBHOTO METAJUIA CTATbHOU TPYOSBI 1
C pe3bOOBBIM COECTHHEHHWEM T HE(PTIHOW CKBKHHBI cocTaBisieT 2,0% u MeHee,
KOPPO3HOHHAs CTOWKOCTh OCHOBHOTO METajUla CTaIbHOW TPYOBl 1 ¢ pe3pOOBBIM
COEMHEHUEM 11 He(TAHOW CKBAXHHBI OyJET He Tak Bbicoka. Ecnm comepsxanme
XpOMa B XUMHUYECKOM COCTABE OCHOBHOTO METAJUIA CTANBHOU TPYOBI 1 ¢ pe3p00OBBIM
COETMHEHUEM JIJTsT HE(PTAHOU CKBaXKWHBI cocTaBsaeT 2,0% u meHee, B Hummene 40,
€CIi TIOJIyY€HHOE XWMHUYECKOH 00paboTkod mokpeitHe 90 chopmupoBaHo Ha
KOHTAaKTHOU NOBEpXHOCTH 400 HUIIIENA U ecau MaloBA3Koe macino 80 HaHeceHO Ha

MOMYYEHHOE XHMHYECKOM 00paOoTKOM mokpbiTHe 90, MOXHO TOBBICHTH
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KOPPO3HOHHYIO CTOMKOCTh KOHTaKTHOM NMOBEPXHOCTH 400 Hummensa. B sTom cioydae
B TEUEHHUE mepuoga (0T OJHOM HEAETH IO OAHOTO MECSIa), B TE€YCHHE KOTOPOTO
CTABbHYIO TPYOY 1 ¢ pe3pOOBBIM COEAMHEHHEM T HE(PTIHON CKBaKUHBI BPEMEHHO
XpaHAT Ha IUIOMAAKe i OypeHHs HEPTIHOM CKBOKHHBL, MOXKHO OoJjee
MOCJIETIOBATENIFHO  TMOJABIATh BO3SHHKHOBEHHWE PIKABYMHBI HAa  KOHTAKTHOW
nosepxHocTH 400 Hunmens 40.
[0111] Ecnm copep:xaHue Xpoma B XMMHYECKOM COCTaBE€ OCHOBHOIO MeTajia
CTAIbHOH TpyObl 1 ¢ pe3pOOBBIM COCAMHEHHEM I HEPTIHOW CKBAKHUHBI
coctaBiieT 2,0 % W MeHee, MPEANOYTUTENBHO, KOHTAKTHYIO MOBepXHOCTh 400
HUTIIENS CTaJbHOW TPYOBI 1 ¢ pe3pOOBBIM COECTUHEHUEM T HE(PTIHOW CKBAYKHHBI
TaKOKE TOJBEPTAIOT CTPYHHOU 00pabOTKe, M TMOYYEHHOE XHMHUYECKOH 00pabOTKOM
nokpeitie 90 (GopMHPYIOT Ha KOHTAKTHOH moBepxHOCTH 400 HuTmENs,
MOJABEPTHYTOM CTPYHHOW 0OpaboTKe, W ManoBia3koe wmaciao 80 HaHOCAT Ha
MOMYYEHHOE XHUMHUYECKOM 00padoTkoN mokpeiTie 90. B nmanHOM cnmyuyae mon
«CTPYHHOU O0OpaOOTKOM» TMOHUMAIOT OO0pPabOTKY, TPH KOTOPOH HCIONIB3YIOT
CTPYHHOE YCTPOMCTBO, OOECIEUYMBAIOINEE CTOJKHOBEHHE aOpPa3sUBHOTO MaTepHualia
(abpaszuBa) ¢ KOHTaKTHOW mOBepXHOCTHIO 500 mydrter. CrpyiiHas o0paboTka
MPEACTABIIET COOOW, HANMpPHUMEP, TMECKOCTPYHHYI0 00padoTKy. B 3TOoM ciydae
JAOTIOJTHUTEITFHO YBEITMYUBACTCS AATE3HUA TONYYECHHOTO XHMHYECKOW 00pPaOOTKOU
nokpeiTust 90 k KoOHTakTHOM moBepxHOCTH 400 wHunmens. CrnexoBaTenbHO,
JOTIOJTHUTENIBHO YBEIIMYUBACTCA AAre3us MalOBA3KOro macia 80 K KOHTAaKTHOU
nosepxHocTH 400 HUATIETS.
[0112] Manossaskoe macino 80, HAHECEHHOE HA KOHTAKTHYIO MOBEpXHOCTH 400
HUTIIES, TTPOINEANIYIO CTPYHHYIO 00pabOTKyY

Ecnu ocHOBHOM MeTan CTabHOM TpYyOBI 1 ¢ pe3bOOBBIM COEAUHEHUEM IS
He(TIHON CKBOKUHBI TIPEACTABIAECT COOOH HEPIKABEIOIIYIO CTajlb, B YACTHOCTH, TaK
Ha3zbiBaeMyro «ctanb 13Cr», KOHTakTHas MoBepXHOCTh 400 HUMNMENns CTalbHOMN
TpyOsl 1 C Pe3pOOBBIM COCAMHEHHEM JJii HE(DTAHOW CKBAKHUHBI MOJKET OBITh

MOJIBEPTHYTA CTPYWHOU 00pabOTKe, U ManoBiA3Koe Maciio 80 MOKET ObITh HAHECEHO
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Ha KOHTaKTHYIO MOBEPXHOCTh 400 HHIIIIENS, MOABEPTHYTYIO CTPYHHOU OOpaOOTKE.
B stom ciydae aaresusa manoBaskoro macia 80 K KOHTaKTHOM moBepxHocTtH 400
HUIIENA  YBEIMYMBACTCA  BCIECACTBHE  MHUKPOCKOMHMYECKHMX  HEPOBHOCTEH,
00pa30oBaBIIMXCS HAa KOHTAKTHOM moBepXHOCTH 400 HHImIens, mponIeamei
CTPYHHYIO 00paloOTKYy.
[0113] OcHoBHOM MeTamn cTambHOH TPYObl 1 ¢ pe3bOOBBIM COCAHHEHHEM IS
HE(TIHON CKBAYKUHBI

OCHOBHOW MeTa/UT CTaNbHOH TPYObl 1 C pPe3bOOBBIM COSAHUHEHHEM IS
He(TIHON CKBOKHHBI HE OTPAHWYMBACTCSA BBHINICYTIOMSHYTOH YTIIEPOIUCTON CTAITBIO
U, TIO CYIIECTBY, HE UMEET OrpaHuyeHUud. OCHOBHOM METaJl MOKET MPEACTABIATH
cO0OM, HAPHUMEP, YTIIEPOAUCTYIO CTallh, HEPIKABEIOIIYI0 CTallb, B YaCTHOCTH, TaK
Ha3piBaeMyr0 «cTaib 13Cr», WM JETHPOBAHHYIO CTajb, OTIWYAOIIYIOCA OT
HepkaBeromie ctamu. CpeAau JEeTUPOBAHHBIX CTalel BBICOKOM KOPPO3HOHHOU
CTOMKOCTBIO OOJIaJ]aeT HHUKEJIEBBIM CIUIAB WM AYIUIEKCHAS HEP)KABEIOMAs CTallb,
coJieprkamas JIETUPyrmui sneMenT, Takoi kak Cr, Ni mmu Mo. Takum obGpazowm,
IIPH UCTOJIb30BAHUN HHMKEIEBOTO CIJIaBa MM JYIUIEKCHOM HEP’KABEIOLICH CTaIH B
KayeCTBE OCHOBHOT'O METAIIIa JOCTUTAETCA MMPEBOCXOAHAS KOPPO3ZHOHHAA CTOMKOCTB
B KOPPO3HOHHOM CpeZie, COAEPKAIEN CEPOBOAOPO, JHOKCH] YIIEPOAA U T.IN.
[0114] HetictBue ctampHOM TPYOBI 1 C Pe3bOOBBIM COEAMHEHWEM IS HEPTIHOU
CKB)KHHBI COTTIACHO HACTOSIIEMY H300PETEHHIO |

B crampHOU TpyOe 1 ¢ pe3bOOBBIM COCTUHEHHUEM ISl HEPTIHOW CKBAKUHBI
COTJIACHO HACTOSAIIEMY M300PETEHUIO MATIOBA3K0e Maciio 80 He COMEPIKUT MOPOIIKA
TspKenoro merauia. Kpome roro, mamossazkoe macino 80 He TpeOyeT UCTIONb30BAHUSA
CHELIMATTU3UPOBAHHOTO YCTPOMCTBA W aHAJIOTMYHOTO YCTPOICTBA,
COOTBETCTBYIOIIETO YCTPOMCTBY U PAcIiaBa WM HHOMY TTOI00HOMY YCTPOHCTBY,
HEOOXOIMMOMY B CiIydae (POPMHUPOBAHHS TBEPAOTO AHTHKOPPOSHOHHOTO TTOKPBITHA.
Marnoss3koe macino 80 MOKET OBITh JIETKO HAHECEHO HA KOHTAKTHYIO TIOBEPXHOCTH
400 HUTITIENA MTyTEM PACTIBUICHUS, UCTIONB30BAHUA KHCTH U T. T. Takum o0paszom, Ha

MECTHOM IUIOINAJKE U1 OTKPBITOIO XPAHEHMUS, HEIOCPEACTBEHHO MEPEH TOCTABKOU
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CTaIbHOM TPYyOBI 1 C pe3bOOBBIM COCAMHEHHWEM i HE(TIHOM CKBAKWHBI Ha
TUIOIMA/IKY JUIs OypeHHus He(PTAHOW CKBa)KUHBI, MAJTOBSI3KOE Maciio 80 MOXKET OBITH
JIETKO HAHECEHO HAa KOHTAKTHYXO mOBepxHOCTh 400 Hummens mnocie yaancHHs
AHTUKOPPO3MOHHOM CMa3KH, HAHECEHHOM HA KOHTAaKTHYXO NOBepxHOCTH 400
Hunmenss. Kpome T0ro, MOKHO YBETUYUTh KOPPO3HOHHYHO CTOMKOCTh KOHTAKTHOM
noBepxHocTH 400 Humnmens 40 B TeyeHHe Mepuoaa (OT OAHOW HEAENH JO0 OTHOTO
MECSIa), B KOTOPOM CTAJIbHYIO TPyOy 1 ¢ pe3p0OBBIM COCTUHEHUEM T HE(DTIHOU
CKBRXMHBI BPEMEHHO XPaHAT HA IUIOIMAAKE IS OypeHus HeQTIHOW CKBAKHHBI
MOCTIE JOCTABKU ¢ MECTHOM TUIOMIAJKH /AJIsi OTKPBITOTO XPaHEHUsI, U MPEAOTBPATUTD
BO3HUKHOBECHHME P)KaBYMHBI Ha KOHTAKTHOW MOBEPXHOCTH 400 HMMIMIENS B TEYCHUE
nepuosa 10 (AKTHIECKOTO HCIIONb30BAHUA CTaIbHOH TpyOsl 1 ¢ pPe3pOOBBIM
COETMHEHUEM I HE(PTSIHOW CKBAKWHBI HA TUIOMAAKE i OypeHHs HeTIHOU
ckBaXHHBI. Kpome TOro, Jaske ecii BO BpeMs JOCTABKH HA TUIOINAAKY JUIA OypEHUs
He(TIHON CKBXUHBI YacTh MAaJOBA3KOTO Macia 80, HAHECEHHOTO Ha KOHTAKTHYIO
noBepxHOCTh 400 HuUMNmENs, CTEYeT ¢ KOHTAKTHOM moBepxHocTH 400 Humnmesns
BCJIEJCTBUE KOHTAKTa C JAPYTOM CTaIbHOM TPyOOH ¢ pe3pOOBBIM COEAMHEHUEM MJIS
HE(PTAHOW CKBAXHHBI WM APYTUM OOBEKTOM, NMPOOIEMY MOKHO JIETKO YCTPAHUTH
IyTEM HAHECEHUS MaJIOBA3KOro Macia 80 Ha COOTBETCTBYIOIIEE MECTO KOHTAKTHOM
MOBEPXHOCTH HUMIMENSA. VHBIMH clTOBaMU, KOHTAKTHAs MOBEPXHOCTHh HHMIIIENS, Ha
KOTOPYIO HAaHECEHO MaloBsizkoe Maciao 80, wMeer Ooliee  BBICOKYIO
PEMOHTONPUTOJHOCTD MO CPABHEHUIO C KOHTAKTHOM MOBEPXHOCTHIO 400 HUMIIEA,
Ha KOTOPO# C(hOPMUPOBAHO TBEPIOE AHTHKOPPO3IHOHHOE TIOKPBITHE.

[0115] Kpome Toro, crampHas TpyOa 1 ¢ pe3pOOBBIM COEAMHEHUEM I HEPTAHOU
CKB)XMHBI COTJIACHO M300PETEHHIO, HA KOTOPYI0 HAHECEHO MayoBsi3koe macio 80,
MO3BOJIAET COXPAHATh HU3KUM KPYTAIIUA MOMEHT T'S yriopa BO BpeMsi CBUHYMBAHUSA
C IPYTO# CTaIbHOU TPYOOH 1 ¢ pe3pOOBBIM COETUHEHHUEM AT HE(PTIHOW CKBa>KHUHBI,
Kak moxazano wa ®UI. 2, xpyrsaomit moment Ts ymopa crambHOH TPyOBI C
Pe3b0OBBIM COEAMHEHHWEM Uil HE(PTAHOM CKBAKUHBI, HA KOTOPYIO HAHECEHO

manosszkoe macino 80 (ucmpitanus Ne 1 u 2), HWKe, YeM Yy CTaabHOM TPYOBI C
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Pe3b00BBIM COETMHEHUEM JUII HE(PTAHON CKBOKMHBI, HA KOTOPOH C(HOPMHUPOBAHO
TBEPJOE AHTUKOPPO3HOHHOE MOKphITHE (McmbiTaHue Ne 3). Takum o0Opaszom, Kak
nokazano Ha OUI'. 2, kpyramuit MoMeHT Ty Ha mpenene TEKy4eCcTH CTaabHOM
TPyOBI C pe3bOOBBIM COCOMHEHHEM M HE(PTAHOW CKBOXHHBI, HA KOTOPYIO
HaHECEeHO MajoBsizkoe Macimo 80 (ucmbitTanms Ne 1 W 2), TpUMEpPHO paBeH
KpyTAOIeMy MOMEHTY Ty Ha TpeAesie TEKy4eCTH OOBIYHOM CTalmbHOH TpPYOBI C
PEe3bOOBBIM COETMHEHHEM JUIS He(TAHON CKBAKHHBI, HA KOTOPOH C(HOPMHUPOBAHO
TBEPAOE AHTUKOPPO3IHOHHOE TOKphITHE (McmbiTanme No 3). CnemoBaTtenbHO, B
CTaTbHOU TpyOe 1 ¢ pe3pOOBBIM COECTUHEHUEM I HE(PTIHOW CKBAXKHHBI COTJIACHO
W300PETEHUI0 BO3MOKHO BBIOJIHUTh CBUHYMBAHWE C BBICOKHUM KPYTSAIIAM
MOMEHTOM T0 3aTSKKH.
[0116] Croco0 m3roToBNeHUA COOPKH CTABHBIX TPYO M1 HE(TAHON CKBAKHHBI C
WCTIONB30BAHUEM CTaJIbHOU TPYOBI 1 ¢ Pe3pOOBBIM COEAMHEHWEM /I HEe(PTIHOM
CKB)KMHBI COTTIACHO HACTOSIIEMY H300PETEHUIO

B HacTosmemM onmucaHuM KOHCTPYKLHS, B KOTOPOH HECKOJBKO CTATBHBIX TPYO
1 ¢ pe3p0OBBIM COETMHEHUEM Il HEPTIHON CKBAKMHBI CBUHYEHBI IPYT C JAPYTOM,
Ha3BIBAIOT «COOPKOM CTAaNBHBIX TPYO /Ut HEPTIHON CKBaKUHBD). COOpPKa CTaTBHBIX
TpyO s HEPTIHOW CKBOKWHBI MOMKET TPEACTABIATh COOOW 00CaTHYIO TPYOY,
HACOCHO-KOMIIPECCOPHYIO TPYOy Win OypuibHyi0 TpyOy. COOpPKY CTaabHBIX TPyO
s HEe(PTIHOHW CKBAXWHBI HW3TOTABIMBAIOT (CBHHYMBAIOT) HA TUIOMIANKE IS
OypeHuss He(PTIHOHW CKBXHUHBL HIrke pacKpeIT crmoco® H3TOTOBICHHA COOPKH
CTaTbHBIX TPYO 111 HE(PTIHOW CKBA’KUHBI.
[0117] B Hacrosmem ONMUCAaHWH TOJ «IUIOMIAAKOW st OypeHus HepTIHOU
CKBOKHUHBD) TOHUMAIOT (PaKTHYECKOE MeCTO OypeHHs HE(TIHOHW CKBa)KHHBI,
[Tnomanka ns OypeHus He(TIHOW CKBAKHHBI MOYKET HAXOJUTHCS HA OEpery WM B
MOpE, ¥ Ha IUIOMAAKe Uil OypeHus He(pTAHON CKBOKUHBI MPEAYCMOTPEeHa OypoBas
ycTaHOBKa. bypoBas yCTaHOBKa COAEP)KHUT BBIMKY (OypOBYIO BBIIIKY), U COOPKY
CTaTbHBIX TPYO M1 HE(PTIHOW CKBAKWUHBL, M3TOTOBICHHYIO ITyTEM COEIMHEHUS

CTAJIbHBIX TPYO C PE3bOOBBIM COEIUHEHUEM I HE(PTIHOW CKBAXKUHBI B BBIIIKE.
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Ecnmu mmomanka anms Oypenus HeTSHOM CKBAKHHBI HAXOMWUTCS B MOPE, BMECTO
OypOBOM YCTAHOBKH MOKHO TPEAYyCMOTPETh IJIABYUYYI0 YCTAHOBKY AJIA JOOBIYH,
OTIPY3KH M XPAHEHUS YTIIEBOIOPOAOB.

[0118] Ha ®UI'. 13 cxeMaTH4HO M300pa’KEHBI MECTA BBHIMTOJIHEHHUS KAKIOTO dTara
croco0a U3roTOBJICHHUS COOPKH CTATBHBIX TPYO AT HEPTIHOM CKBa>KHHBI COTIIACHO
HactosmieMy u3oOperenuto. Kak mokazano Ha DUI. 13, cmoco® wm3roToBICHHS
COOpPKH CTaNbHBIX TpPyO M HEPTAHOW CKBOKHHBI COTJIACHO HACTOSIIEMY
W300PETEHUIO COACPIKHUT. STanm TOATOTOBKH CTAIBHOM TPYOBI C pPe3bOOBBIM
COCAMHEHUEM JUII HEPTAHON CKBOKWHBI (3Tall TMOATOTOBKH CTANbHOM TPYOBI C
PE3bOOBBIM COSTUHEHHUEM IS HE(PTSIHOM CKBaKHHBI 0003HAa4YeH S1); 3Tam 10CTaBKA
CTAIbHOW TPYyOBI 1 C pe3pOOBBIM COCAMHEHHWEM il HE(TIHOW CKBAKWHBI Ha
MECTHYIO TUTOINAAKy A2 (3Tam JOCTaBKH HA MECTHYIO IUTOINAAKY JUIA OTKPBITOTO
XpaHeHus 0003HaueH S2); 3Tanm BPEMEHHOTO XpaHEHHWA CTaIbHOU Tpyosl 1 ¢
PE3bOOBBIM COETUHEHUEM I HE(TAHON CKBAKHHBI HA MECTHOU TTomaake A2 st
OTKPBITOTO XPaHEHHUS (3Tall BPEMEHHOTO XPAHEHHWA HA MECTHOHM IUTOIMAAKE IS
OTKPBITOTO XpaHEHHs 0003HA4UeH S3); 3Tal yAaJeHUs aHTUKOPPO3HOHHOM CMAa3Ku U
HAHECEHHsA MAaNOBiA3Koro wmacia 80 mepen AOCTaBKOM CTalmbHOM TpPyOBI 1 C
PE3bOOBBIM COETUHEHUEM [T HE(PTAHONW CKBAKMHBI C MECTHOW IUIOMIAAKU A2 IUis
OTKPBITOTO XPAaHEHHS Ha IIOmAnKy A3 mis OypeHus HeQTIHOH CKBaKHHBI (dTall
HAHECEHHUS MAJIOBSA3KOTO Macjaa 0003HaYeH S4); 3Tam T0CTaBKH CTaTbHOU TPYOsI 1 ¢
Pe3bOOBBIM COCAMHEHHWEM Ui HE(PTAHON CKBOXHUHBI, HA KOTOPYIO HAHECEHO
ManoBa3zkoe macio 80, ¢ MecTHOW mnomaakd A2 Juid OTKPBITOTO XPaHEHHWs Ha
miomaaky A3 ayst OypeHus HeTTHOW CKBAKUHBI (3TAI JOCTABKU HA TUIOMIAKY IS
OypeHus He(TAHOW CKBLKXUHBI O003HAYEH S5); 3Talml BPEMEHHOTO XPAHEHUS
CTAIbHOH TPYOBl C PE3OOBBIM COCTWHEHWEM TSI HEPTIHOM CKBAKHHBI Ha
miomaake A3 st OypeHust HeTTHOW CKBAXWHBI (3Tal BPEMEHHOTO XPAHEHHS Ha
IOMAAKe i OypeHuss He(TIHOW CKBOKHHBI 0003Ha4YeH S6); W 3Tanm
WCTIOJTIb30BAHHUSA CTAIbHOM TPYOBI C Pe3bOOBBIM COEIWHEHWEM Uil HE(TIHOU

CKB)KUHBI, BPEMEHHO XpaHsmieWcs Ha momanake A3 nans OypeHus HePTIHOH
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CKB)KHMHBI, I M3TOTOBJICHHUA COOPKU CTATbHBIX TPYO AN HEPTIHOM CKBAKHHBI
MyTEM CBHHYMBAHHS CTAIBHOM TPYOBI C PE3bOOBBIM COEAMHEHHEM s HE(PTAHOM
CKBKHHBI C APYTOU CTATBHOM TPyOO# 1 ¢ pe3pOOBBIM COETUHEHUEM s He(DTIHOU
CKBOKMHBI (3Tall M3TOTOBJICHUSA COOPKHM M3 CTAIbHBIX TPYyO 1A HEPTIHOM
CKBa)KHHBI 0003Ha4YEH S7).

[0119] IlpouwsBoacTBeHHBIE 3Tambl S1-S7 BBHIMOTHAIOTCS B Pa3HbIX MecTax. B
YACTHOCTH, 3Tam S1 MOATOTOBKH CTAIBHOW TPYOBI C Pe3bOOBBIM COCTUHEHHEM IS
HE()TSTHOW CKBAXKWHBI BBHITIOTHAIOT Ha 3aBojie A1, TPOU3BOIAIIEM CTATBHYIO TPYOyY C
PE3bOOBBIM  COCTMHEHWEM T  HE(PTIHOM CKBOKHWHBI (Zajiee  HA3hIBAEMOM
«TPOU3BOACTBEHHBIM cTaHOM Al»). Otam S3 BpeMEHHOTO XpaHEHHS HAa MECTHOM
TUTOMIAZKE JUIA OTKPBITOTO XPAaHEHHWS W 3Tanm S4 HAaHECEHWS MaJOBA3KOTO Maciia
BBITIOJIHAKOT HA MECTHOM IUomanke A2 s OTKPBITOTO XpaHeHusa. Jtam S6
BPEMEHHOTO XPAHEHHs HA IUIOMIAJKE I OypeHus He()TIHOW CKBAXUHBI M 3Tar S7
W3TOTOBIIEHUS COOPKH CTaNbHBIX TPYO Ui HE(PTAHOM CKBAKMHBI BBHIOJNHAIOT HA
miomanke A3 s OypeHust He(DTIHOM CKBaYKUHBI.

[0120] IIpomsBoacTBeHHbI cTaH Al, mMecTHas momanka A2 1 OTKPBITOTO
XpaHeHus U wiomaaka A3 s OypeHus HeTAHOM CKBaKUHBI HAXOIATCS B PA3HBIX
mectax. OOBIYHO TPOM3BOACTBEHHBIM cTaH Al pacmomarailoT Ha HEKOTOPOM
yAAJIEHHH OT TIUIomaaku A3 mmsa OypeHuss HedTAHOM CKBAKWHBI, HA KOTOPOH
BBITIOJTHAIOT OTIEpaliii OypeHus: HeQTIHON CKBaKHHBI. Takum 0Opa3oM, CTaTbHYIO
TpyOy C pe3bOOBBIM COCTWHEHWEM I HE()TIHOW CKBAXKWHBI, H3TOTOBIICHHYIO Ha
MPOM3BOJICTBEHHOM CTaHe Al, JOCTaBIAIOT HA3€MHBIM MW MOPCKHM ITyTEM Ha
miomanaky A3 s OypeHus HEPTSHOW CKBOKHHBIL TeM HE MEHee, BO MHOTHX
cimydasx Ha turomanke A3 s OypeHus HE(TSHOW CKBKHHBI HET/IE XPAHUTH BCE
CTambHBIE TPYOBI C PE3BOOBBIM COCIUHEHHWEM ISl HE(TIHOW CKBAKHHBI, KOTOPBIE
OyAyT HWCIONB30BaThCA Ui OypeHus He(TIHOW CKBaKWMHBL. Hanpumep, ecmm
miomaaka A3 mms OypeHus HeTIHOW CKBKHHBI NPEICTABISAET COOOM MOPCKYIO
OypOBYIO YCTAaHOBKY HJIH IJIABYYYIO YCTAHOBKY JUIS JOOBIYM, OTIPY3KH U XPAHEHUS

VTIEBOJOPOIOB, KOJIWYECTBO CTAIBHBIX TPYO C Pe3bOOBBIM COEIMHEHHEM IS
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HE(PTSIHON CKBKHUHBI, KOTOPBIE MOTYT BPEMEHHO XPAHUTHCS Ha OypOBOU YCTaHOBKE
WM TIJIaBY4YeH YCTAaHOBKE A AOOBIYM, OTIPY3KM W XPaHEHHs YIJIEBOJOPOOB,
OTPaHUYEHO.

[0121] [TosTOMY TIpH OOBIYHBIX OTIEPALUSAX OypEeHUS HEPTIHON CKBAKUHBI MECTHYIO
IOMAAKY A2 s OTKPBITOTO XPAaHEHHWS, CIIOCOOHYI0 BPEMEHHO XPAaHHTH
HECKOJIBKO CTAJIbHBIX TPYO C PE3bOOBBIM COCTUHEHHEM ISl HE(PTIHOW CKBAKUHBI,
MOJTOTABIIMBAIOT BONHM3M TUTOMAnKd A3 mias OypeHus HeTSHOHW CKBa)KHHBI,
CooTBeTcTBeHHO, TpU OypeHHH HE(PTAHON CKBXHHBI CTAIBHYIO TPyOy C
PEe3bOOBBIM COETMHEHUEM, H3TOTOBJICHHYI0 Ha TPOWU3BOACTBEHHOM cTaHe Al,
CHayama JOCTaBIAAIOT HA MECTHYIO IUTOMAAKYy A2 i OTKPBITOTO XPAaHEHUS
HA3€MHBIM WJIM BOJHBIM TyTeM (3Tam S2 JOCTaBKH HA MECTHYIO TUIOMIAJKY JJIS
OTKpBITOTO XpaHeHwus). [locne 3Tor0 CTampHy0 TpyOy ¢ Pe3bOOBBIM COETUHEHHEM
s He(PTIHOW CKBAXWHBI BPEMEHHO XPAaHAT HA MECTHOM IUIomaake A2 s
OTKPBITOIO XpaHeHWsA. B janpHedIneM, Ha DJTane HEMOCPEACTBEHHO MEPEN
WCTIONb30BAHUEM CTAbHBIX TPYO C pe3bOOBBIM COEOUHEHHEM Ui HE(TIHOU
CKBQ)KUHBI, CTABHYIO TPYOY C Pe3bOOBBIM COCTHUHEHUEM JIsI HEPTAHONU CKBAYKUHBI
JAOCTABIAIOT ¢ MECTHOM IUIOMIAAKU A2 A1 OTKPBITOTO XpPaHEHMs Ha IUIOmMAnKy A3
st OypeHust HePTIHOW CKBAKHHBI (3Tanm S5 AOCTABKU HA TUIOMIAAKY JJIs OypeHHS
HE(TIHON CKBaXKWHBI). TakuM 0Opa3oM, MECTHYIO IUIOMIAAKY A2 AT OTKPBITOTO
XPaHEHUS MCTIONIb3YIOT B KAUYECTBE TUIOMIAKH AJI1 BDEMEHHOTO XPAHCHHS CTaIbHBIX
TPYO ¢ Pe3bOOBBIM COCAUHEHHEM JJIsI HETSTHOM CKBAJKHHBI.

[0122] Kak ObuTO pacKpsITO BHIIIE, TIPU ONEpanmAx OypeHUs HePTIHON CKBAKHHBI
OOBIYHO TIPEIYCMATPHUBAIOT MECTHYIO TUTOIMAAKY A2 I OTKPBITOTO XPAaHEHHUS B
KayecTBE TPOMEXKYTOUYHOTO IYHKTA MEXAY MPOU3BOJACTBEHHBIM cTaHOM Al u
miomaakor A3 mns OypeHus He(TSHOW CKBaXWHBI. MecTHas toiomaaka A2 s
OTKPBITOTO XPAHEHHS, Pa3yMEeTCs, PacToNOKeHa Ommke K Toiomanke A3 s
OypeHus He(TIHOW CKBAKHHBI, YeM MPOU3BOACTBeHHBIN cTaH Al. Kak mpaswmio,
CTAlbHYI0 TPYyOy C pe3bOOBBIM COEAWMHEHWUEM i He()TAHOW CKBa>KHHBI,

AOCTABJICHHYKO C TMPOHU3BOACTBCHHOTO CTaHa Al, BPCMCHHO XpPaHAT B TCUCHHC
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JUIMTENIBHOTO TEepUOoAa Ha MECTHOM mmmomanke A2 i OTKPBITOro XpaHeHus. B
YaCTHOCTH, CTAIBHYIO TPYOY ¢ pe3b00BbIM COCTUHEHUEM /IS HEPTIHOW CKBAKUHBI,
JOCTABJICHHYIO) C MPOU3BOJACTBEHHOTO CTaHa Al, BPEMEHHO XpPaHAT B TEUYECHUE
JUIMTENIBHOTO TEPHOJa BPEMEHHU, MPUMEPHO OT MIECTH MECALECB A0 ABYX JIeT, HA
MECTHOM  muiomaake A2 i OTKPBITOTO  XpaHeHus.  BrnocneacTBuw,
HETIOCPEICTBEHHO TE€pPe] WCMONb30BAHMEM Ha Tutomaake A3 mia OypeHHs
He(TIHOW CKBXUHBI, CTATBHYIO TPYOYy C Pe3bOOBBIM COEAHMHEHHUEM JOCTABIIIOT C
MECTHOM TUTOMAAKH A2 IJIsi OTKPBITOTO XPaHEHUSA HA TUIOMAIKy A3 miss OypeHHs
HeTTHOM CckBakuHBL. Ha mmommanke A3 mns OypeHuss He(DTIHOW CKBasKHHBI
CTAJIGHYIO TPYOY C Pe3bOOBBIM COCAMHEHHEM CHOBA BPEMEHHO XPAHAT B TCUYCHHE
HETPOJIOJDKUTENHHOTO TIEPHOAA BPEMEHH (TIPUMEPHO OT OJHOM HEOENH IO OJHOTO
MECSII[a) 0 CBUHUYMBAHUSA C IPYTOH CTAIBHOW TPYOOH C Pe3pOOBBIM COECTHHEHHEM C
LEJTBI0 U3TOTOBJIEHUSA COOPKH CTANBHBIX TPYO 1T HE(PTIHOW CKBAYKUHBI

[0123] Kak Obuto OTMEYEHO BBIIMIE, B TOCJICAHEE BpPeMs I TPEIOTBPAINCHUS
3arps3HEHUN HA TUIOMAAKAX Ui OYpeHHS HE(TAHBIX CKBAKHH JKEIATEIIBHO HE
WCTIOJIb30BaTh MOPOIIKH TSIKEIBIX METAJUIOB MPH H3TOTOBICHUH COOPKH CTABHBIX
TpyO ia HeTAHOW CKBaKHHBI. [l0ATOMY OOBIMHO BMECTO KOMIAYHIHOW
KOHCUCTCHTHOM CMa3KH, COACPKAIIEH MOPOLIOK TSHKENBIX METAIOB, UCIOJIB3YIOT
TBEPIOE CMA304YHOE TMOKPHITHE U TBEPAOE AHTHKOPPO3ZHOHHOE TTOKPBITHE.

[0124] Tem He MeHee, IPU JOCTABKE CTAIBHBIX TPYO C PE3bOOBBIM COCTUHEHHUEM
s He()TTHOW CKBOKWUHBI, UMCIONINX TBEPAOE AHTHKOPPO3HOHHOE IOKPBITHE Ha
KOHTAKTHOM TIOBEPXHOCTH HHUIMMENA W TBEPAOE CMAa30YHOE TOKPHITHE HAa
KOHTAaKTHOW TOBEPXHOCTH MY(THI, C TPOU3BOJCTBEHHOTO cTaHAa Al HAa MECTHYIO
MIOMAAKy A2 JIs OTKPBITOTO XPAHEHWS, W TIPH JOCTaBKE CTaJbHBIX TPYyO ¢
PE3bOOBBIM COCTUHEHHEM TSI HE(PTIHOW CKBAKWUHBI C MECTHOM TUTOMATKH A2 NSt
OTKPBITOTO XpaHEHWs Ha Tuiomanky A3 jns OypeHuss He(TIHOW CKBAKWUHBI B
HEKOTOPBIX CIy4YasX HUIIIETH CTANBHBIX TPYO C PE3bOOBBIM COCTUHEHUEM IS
He(TIHON CKBKUHBI YIUPAIOTCA APYT B APyra, o0opynoBaHue H T. 1. Ha BHemHeH

nepuepuifHON TOBEPXHOCTH KOHLIEBOM 4YacTH OCHOBHOTO KOpIyca TPYOBI
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copMHpOBaHAa KOHTAKTHAS TOBEPXHOCTH HUMNMENA. [103TOMY B HEKOTOPBIX CIydasx
TBEPAOE AHTHUKOPPO3MOHHOE TIOKPBITHE, C(POPMHPOBAHHOE HAa KOHTAKTHOU
MOBEPXHOCTH HUIIIEINA, MOBPEKIAETCA, UM YacTh TBEPAOTO aHTUKOPPO3HOHHOTO
MOKPBITHA PACTPECKUBACTCS BCIEACTBHE YAApOB BO BpeMs AocTaBku. Kpome toro,
BO3MOJKHBI CJTy4aHW, B KOTOPBIX YacTh C HAPY)KHOH pPe3bOOH, YIUTOTHHUTEITbHAS
MOBEPXHOCTh HHIMENA ¥ YHNOPHAas TIOBEPXHOCTh HHIMIENA HAa KOHTAKTHOW
MOBEPXHOCTH HUMITIEIS TTOBPEKIAIOTCS HITH PACTPECKUBAIOTCSA B PE3YIBTATE YIAPOB.
[0125] O6bI4HO YCTPOUCTBO IS U3TOTOBICHUS KOHTAKTHOW MOBEPXHOCTH HHIIIIETIS
JOCTaBISIOT C MECTHOM TMUIOMAAKH A2 s OTKPBITOTO XPAaHEHMs, HCXOIA W3
MPEANONIOKEHHSA, YTO KOHTAKTHAS TIOBEPXHOCTh HHIIIIEA MOYKET OBITh TOBPEXKICHA
BO BpeMsA JOCTaBKH. Hanpumep, ecnm KOHTaKTHAas TIOBEPXHOCTh HHUIIIEIS
MOBPEKJIEHA B PE3YybTATE yAapa, HUMIETh COOTBETCTBYIOIIEH CTaIbHOH TPYOBI C
Pe3pOOBBIM COETUHEHHEM Ui HE(PTIHOW CKBaXHHBI 0o0pe3aroT. [locme 3rtoro
(OPMHUPYIOT KOHTAaKTHYIO TOBEPXHOCTh HHUIIIENA IyTEM Hape3aHus pe3bObl Ha
KOHIIEBOM YaCTH CTAaJbHOW TPYOBI C Pe3bOOBBIM COEAMHEHHEM I HE(PTIHOU
CKBR)XHMHBI, OT KOTOPOM OBUI OTpPE3aH HHUIIENb, C TOMOINBIO YCTPOWCTBA MAJIS
W3TOTOBIICHUS] KOHTAKTHOM MOBEPXHOCTH HUIIIIEIIA.

[0126] Kak ObuUIO OTMEYEHO BBIIIE, B CIIy4ae TOBPEKICHUS KOHTAKTHOU
MOBEPXHOCTH HHIIIIEIS MOYKHO BOCCTAHOBHTH KOHTAKTHYIO TTOBEPXHOCTH HUIIIIETIS C
MOMOIIBI0 YCTPOMCTBA IS HW3TOTOBIICHUS KOHTAKTHOM TIOBEPXHOCTH HHIIIEIS,
MMEIOMIIETOCSA HA MECTHOM Tuiomiaake A2 Jjisi OTKPBHITOrO XpaHeHus. Tem He MEHee,
BOCCTAHOBIIEHHE TBEPAOTO AHTHKOPPO3HOHHOTO MOKPHITHA HA MECTHOM TDIOMIAIKE
A2 nmis OTKPBITOTO XpPAaHEHHWS 3aTPYAHUTENBHO. OTO OOYCIIOBIIEHO TEM, YTO
YCTPOMCTBO I (POPMHPOBAHHSA TBEPAOTO AHTUKOPPO3IHOHHOTO TOKPHITHA (Hamee
HA3bIBAEMOE «YCTPOMCTBOM I HW3TOTOBIIEHHS TBEPAOTO AHTHKOPPO3HOHHOTO
MOKPBHITHA») OOBIMHO OTCYTCTBYET HAa MECTHOM Iiomanke A2 18 OTKPBITOTO
xpaHeHusa. Eciu yCcTpOHCTBO At M3TOTOBJICHUS TBEPAOTO AHTUKOPPO3HOHHOTO
MOKPBITHA UMEETCS Ha MECTHOM Tuomanke A2 s OTKPBITOTO XPAHEHHS, MOMKHO

BOCCTAHOBHTD (BBIIIOJTHUTH TIOBTOPHO) TBEPAOE AHTUKOPPO3HMOHHOE MOKpPHITHE. TeM
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HE MEHEE, I0CTaBKa YCTPOWCTBA JUIsl U3TOTOBIEHUS TBEPAOIO aHTUKOPPO3HOHHOTO
MOKPBITUS. HA MECTHYKO IUIOIAAKY A2 171 OTKPBITOIO XPaHEHUs, pa3yMeeTcs,
Oy/eT CBsi3aHAa C PAcXoJaMH Ha JOCTaBKY YCTPOMCTBA AJI1 U3TOTOBJIECHHS TBEPAOTO
AHTUKOPPO3UOHHOIO TTOKPBITHSL.

[0127] Takum oOpa3om, B CIocoOe H3TOTOBIIEHHS COOPKH CTAIbHBIX TPYO IS
He(TIHOW CKBOKHHBI COTJIACHO HACTOSAMIEMY HW300pPETEHHIO, HECMOTPS Ha
(opMHUpPOBaHHE TBEPAOTO CMA30YHOTO TOKPHITHA HA KOHTAKTHOM TOBEPXHOCTH
My(TBI, TBEpPIOE AHTHKOPPO3HOHHOE TOKPHITHE HA KOHTAKTHOW TOBEPXHOCTH
HUNIENS HEe MCTONb3yI0T. Kak ObITO yKa3aHO BBINIE, TIEPHOA XpPaHEHHA (OT MIECTH
MECSTIEB J0 JABYX JIET) CTATLHOW TPYOBI C pe3bOOBBIM COECTUHEHUEM I HEPTIHOU
CKB&KMHBl HAa MECTHOM Tuiomaake A2 11 OTKPBITOTO XPaHEHWs HaMHOTO
MPEBBIMIAET TIEPHO XPaHEHHA (OT OJHOM HEAENH A0 OJHOTO MECSLA) CTAbHOU
TPYOBI C pe3b0OBBIM COETUHEHUEM A1 HE(PTAHON CKBXUHBI HA TUTOMAAKE A3 i
OypeHuss He(TIHOW CKBaXHHBL B TeueHHMe mepuona NMPUMEPHO B OJMH MECHLl
BBILICYIIOMAHYTOE MaJloBsi3koe Macino 80 B BHJE KMIKOCTH MOXKET IOAABIATH
00pa3oBaHUE PKABYMHBI HAa KOHTAKTHOM moBepxHocTH 400 HMNIENs Aaxe OpU
XpaHEHHUH TIOJ OTKPBITBIM HeOOM. TemM He MeHee, B clydae XpPaHEHHS JIOJIbIIE
OJHOTO MeCSIla HCIOJb30BAaHHE MAaNoBsA3koro macna 80 He o0ecreunBaeT
AOCTATOYHYIO KOPPO3HOHHAS CTOMKOCTh. TakuM oOpa3om, eciu cTaibHas Tpyoa 1 ¢
PE3bOOBBIM COCTUHEHHEM /TSI HE()TIHOW CKBAKHHBI, B KOTOPOH MAJIOBA3KOE MAcCIo
80 HaHECEHO HA KOHTAKTHYK MOBepXHOCTh 400 Hummens, W3roTOBJICHA HA
MPOU3BOJCTBEHHOM cTaHe Al M 3aTeM A0CTaBlIEHA HA MECTHYIO IUIOMAAKy A2 s
OTKPBITOTO XPAaHEHHS, HA KOHTAKTHOW MOBepXHOCTH 400 HUMIENS CTaTBbHON TPYOBI
1 ¢ pe3pOOBBIM COETWHEHHEM I HE(QTIHOW CKBAKHHBI MOKET 00pa30BaThCA
pP’KaBUMHA BO BpEMS XpPaHEHHs Ha MECTHOH muiomaake A2 sl OTKPBITOTO XpPaHEHH.
[0128] C npyro#t CTOPOHBI, BO3MOMKEH CIIOCOO, B KOTOPOM HAa KOHTAKTHYIO
noBepXHOCTh 400 HUMMENS HAHOCAT AHTHUKOPPO3HOHHYIO CMA3Ky, 4 HE MAJIOBSI3KOE
macio 80. AHTHKOPPO3HOHHAS CMa3Ka MPEACTABIIET COOOM AHTUKOPPO3UOHHYIO

KOMITO3HUIIUIO B TIOJYTBEPAOM WJIH MACTOOOPA3HOM COCTOSHUU. AHTHKOPPO3UOHHAS
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CMa3Ka TPEJACTaBIAECT COOOM, HAPUMED, MPOAYKT ¢ TOProBbiM Ha3BaHueM «RUM
BETO AS EU» wmu mnpoaykr c¢ ToproBeiM HaszBanueM «KENDEX».
AHTHKOPPO3HOHHYIO CMa3Ky TaKK€ HA3BIBAIOT «IPUCAAKOM M XPaHCHUN».
AHTHKOPPO3HOHHAS CMa3Ka COXPAHIET KOPPO3HOHHYIO CTOMKOCTh B T€YEHHUE OoIee
JUTUTEJIPHOTO TIEPUOJA BPEMEHHU IO CPAaBHEHUIO C MajioBi3kuMm maciiom 80. B
YACTHOCTH, JAKE €CJIH JJTUTEIIFHOCTh XPAHEHUS IO OTKPBITBIM HEOOM JOCTHTAET
ABYX JI€T, AHTUKOPPO3HOHHAS CMa3Ka MOJKET TIPEMATCTBOBATH OOPa30BAHUIO
p’KaBYMHBI HA KOHTAaKTHOW moBepxHOCTH 400 Hummensa. Kpome toro, make ecimm
HUNIETh OBUT BOCCTAHOBIIEH TIOCTE YAAPHOW HATPY3KH WM BO3JCHCTBHA WHBIX
MOJOOHBIX (PAKTOPOB, AHTHKOPPO3HOHHYIO CMAa3Ky MOJKHO JIETKO HAHECTH Ha
KOHTaKTHYIO IOBEPXHOCTb HUIIIETIS.

[0129] Tem He MeHee, HE CUUTAETCA MPEANOUYTUTELHBIM HUCTIOJIb30BAHHUE CTATbHOM
TPpyOBI C pPe3bOOBBIM COEAMHEHWEM I HE(TAHOW CKBOXUHBI B COCTOSHUH, B
KOTOPOM AHTHKOPPO3HOHHAs CMa3Ka HAHECEHA HA KOHTAKTHYIO ITOBEPXHOCTb
HUNIETSA B COOPKE CTANbHBIX TPYO A1 HE(PTIHOW CKBAKHMHBI Ha miomanke A3 as
OypeHus He(PTIHOW CKBAKHHBL. JTO OOYCIOBIEHO TEM, YTO, MOJOOHO OJHOM M3
npoOJIeM, CBSI3aHHBIX C HMCIIOJIb30BAHUEM KOMIAYHAHOH KOHCHUCTEHTHOW CMAa3Kd W
PACKPBITBIX BBIIIE, AHTUKOPPO3HMOHHAA CMa3Ka MOKET HMPUBOJMTH K 3aCOPEHHIO
BHYTPH CBHHUYCHHBIX CTAIBHBIX TPYO /UId HE(TIHOW CKBaKUHBI (COOPKH CTabHBIX
TpyO ans HeTAHOM CKBaXKWHBI). B yacTHOCTH, OOJBIIAs YacTh AHTHKOPPO3HOHHOM
CMa3K{, HAHECEHHOW BO BpeMs CBHHUYMBAHUA (pe3pOOBOTO CBHHYHBAHHA) HA
KOHTAKTHYIO TIOBEPXHOCTh HHIMIENA W/WIH KOHTAKTHYIO TTIOBEPXHOCTH MY(THI,
BBIJIABIIMBACTCS HAPY)Ky W3 TEepeAHEed KOHIIEBOM YacTH HHMIEN W My(ThI 10
3aBEpUIEHUH CBUHYMBAHUA. YacTh AHTUKOPPO3HUOHHOM CMa3KH BBIJABIUBAETCS
BHYTPb CTAJIbHOW TPYOBI M1 HEPTAHON CKBOKWHBI M3 TEPEIHEH KOHIIEBOM YacTH
HUIENA. AHTHKOPPO3HMOHHAs CMas3Ka HMMEET BBICOKYIO Bs3KOCTh. IloaTomMy
AHTUKOPPO3HUOHHAS CMa3Ka, BBAABIICHHAS BHYTPb (Ha BHYTPEHHIOIO TOBEPXHOCTB)

CTaTbHOU TPYOBI Ui HEPTAHOM CKBAKMHBI, CKAITUBACTCA HAa BHYTPEHHEH
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MOBEPXHOCTH. B HEKOTOPBIX Cy4asX CKONMBHIASACA AHTUKOPPO3HOHHAS CMa3Ka
ABIISIETCS IPUUMHON 3aCOPEHUS CTABHOM TPYOBI U1 HE(TIHON CKBAYKUHBI.

[0130] Takum oOpazom, B crocoOe H3TOTOBJICHHS COOPKH CTAbHBIX TPYO IS
HEe(PTAHOW CKBAKMHBI COTJIACHO HACTOSIIEMY M300PETEHHIO HA MECTHOM ITUIOLIAJIKE
A2 ans OTKPBITOTO XPAaHEHHs BBHIMOIHAIOT PAOOTHI TI0 3aMEHE AHTUKOPPO3HOHHOW
CMa3KM Ha KOHTAakTHOM moBepxHOCcTH 400 Hunmensa Ha ManmoBsa3koe Macimo 80. B
YACTHOCTH, AHTUKOPPO3HOHHYI0 CMa3Ky HAHOCAT HAa KOHTAKTHYIO TOBEPXHOCTb
HUTIIENS B CTATBHON TPyOe C pe3bOOBBIM COCTHHEHHUEM ISl HEPTIHON CKBAKUHBI,
W3TOTOBJICHHYIO Ha Tmpou3BojacTBeHHOM ctaHe Al (S1). Ilocme »Toro crampHyFO
TpyOy C pe3bOOBBIM COCIMHEHHUEM I HE(PTIHOW CKBAXKHHBI C AHTHKOPPO3HOHHOU
CMa3KOW, HAHECEHHOW HA KOHTAKTHYIO TIOBEPXHOCTh HHIIIETS, JOCTABISAIOT HA
MECTHYIO TUIOMAAKY A2 myist OTKPBITOTO XpaneHwus (S2). Ha mectHOU miomaake A2
I OTKPBITOTO XPAHEHHUS BPEMEHHO XPAHAT CTalbHBIE TPYOBI C PE3bOOBBIM
coeauHeHWeM A HeQTsIHOH ckBakuHBI (S3). B 3TOM ciydyae AmUTENBHOCTH
XpaHEHUs TOJ OTKPBITBIM HEOOM Ha MECTHOM Iuiomanake A2 11 OTKPBITOTO
XPaHEHHA COCTABIAET OT IIECTH MECALEB A0 JIBYX JET. Tem He MeHee, B CTAIbHOU
TpyOe C pe3bOOBBIM COEAWHEHHEM i HE(PTAHON CKBAKUHBI aHTHKOPPO3HOHHAS
CMa3Ka HAHECEHa HAa KOHTAKTHYIO MOBEPXHOCTh HHUMMENSA. Takum oOpa3om, mpu
XpaHCHUH TIOJ OTKPBITHIM HEOOM HAa MECTHOW TIuiomagke A2 1jIsi OTKPBITOTO
XpaHEHU MOKHO TIPEJOTBPATHTh BO3HUKHOBEHHE PIKABYMHBI HAa KOHTAKTHOW
MOBEPXHOCTH HUIIIEISA CTAIbHON TPYOBI C PE3bOOBBIM COCTHHEHUEM T HE(PTIHOU
CKBaKMHBI. Kpome TOro, ecim aHTHUKOPPO3WOHHAsA CMa3Ka HAaHECEHAa, TO JaXE B
CIly4ae OTCIIOCHUS YaCTH aHTHKOPPO3HOHHOW CMA3KH IO TEM WJIM WHBIM MPUYHHAM
MOKHO  JIETKO  YCTPaHHUTh TPOOJEMYy TYTEM  TOBTOPHOTO  HAHECEHHSA
AHTHUKOPPO3HOHHOM  CMa3KH HA  COOTBETCTBYIOIIMM  Y4acTOK  (BBICOKas
PEMOHTOIIPUTOTHOCTB).

[0131] B pampHedimem, mepex  OOCTaBKOM CTAbHOW TPYOBI C PE3OOBBIM
COEMHEHUEM 11 He(PTAHOW CKBAKHHBI C MECTHOM TUTOMIAAKH A2 ISl OTKPBITOTO

XpaHeHus Ha omanky A3 s OypeHus He(PTAHOM CKBaKMHBI aHTUKOPPO3HOHHYIO
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CMa3Ky, HAHECEHHYK) HAa KOHTAKTHYKO NOBEpXHOCTh 400 HuUMNIENnsA, 3aMEHAIOT
MaJoOBsA3KUM MacioM 30 HAa MeCTHOM Momanke A2 g OTKPBITOIO XPaHEHU,
YTOOBI U3TOTOBUTH CTANBHYIO TPYOy 1 ¢ pe3pOOBBIM COCTUHEHHEM ISl HEPTAHOM
ckBaxuHbI (S4). B yacTHOCTH, HAa MecTHOH momaake A2 1y OTKPBITOTO XPaHEHUS
AHTUKOPPO3HOHHYIO CMAa3Ky YIAIAIOT C KOHTAKTHOM TOBEPXHOCTH HUIIIENA
CTAIHOH TpPyOBl C PE3bOOBBIM COCAMHEHHEM M1 HE(TAHOW CKBa’KHHBI,
AHTHKOPPO3HOHHAA CMa3Ka HAXOAHWTCA B TIOAYTBEPAOM WM MACTOOOPA3HOM
COCTOSIHAH, YTO TIO3BOJISET JIETKO YIAJIWTh AHTHKOPPO3HOHHYIO CMa3Ky. 3aTeM
MajoBsA3Kkoe Macno 80 HAHOCAT HA KOHTAKTHYIO NOBepXxHOCTh 400 Hummens, ¢
KOTOpOW Oblla yAaleHa AaHTHKOPPO3HWOHHAas cMas3ka. JKumkoe wmacno 80
MPEACTABIIET COOOW JKHUAKOCTh W WMEET HHU3KYI0 BA3KOCTH IO CPAaBHEHHIO C
AHTUKOPPO3UOHHOM CMa3KOM. DTO MO3BOJSIET JIETKO HAHOCUTH MAJIOBA3KOE Macio
80 Ha KOHTakTHYH NOBepXHOCTh 400 Hunmend. J[pyrMMu cIoBaMH, MajOBI3KOE
Macio 80 Takke OTIIMYAETCA BBICOKOU PEMOHTOIIPUT OJHOCTBIO.

[0132] Crampayto TpyOy 1 ¢ pe3pOOBbIM COCTMHEHHEM I HEPTIHOW CKBaXKHUHBI,
W3rOTOBJICHHYK0 HAa MECTHOM Iomaake A2 g OTKPBITOTO XPaHEHWs Ha
BBIIIEYKA3aHHOM 3Tare, JOCTABIAIOT Ha IUIomanky A3 mms OypeHus HeQTIHOW
ckBakuHbI (S5). Ilocae 3Toro crampHyro TpyOy 1 ¢ pe3bOOBBIM COSTHHEHUEM TS
He(TIHON CKBXUHBI BPEMEHHO XPAHAT Ha Toiomanke A3 mis OypeHus HeTIHOU
ckBaXHHBI (SO6). JIMMTETHPHOCTh XpaHEHHA CTAaabHOW TpyObl 1 ¢ pe3pOOBBHIM
COCTMHEHUEM U1 He(DTIHOW CKBaKMHBI Ha Tuiomaake A3 st OypeHus: HeTTHOM
CKBR)XHMHBI Oy/IeT MEHbBINE JUTUTETFHOCTH XPAHEHHUS CTAIbHOW TPYOBI C Pe3bOOBBIM
COCAMHEHHWEM JUII HE(TIHOW CKBAKHHBI (CTATbHOH TPYOBI C PpPe3pOOBBIM
COEMHEHUEM /i1 HE(PTIHOH CKBAKUHBI, B KOTOPOM AHTUKOPPO3HWOHHAS CMa3Ka
HaHECEHAa HA KOHTAaKTHYIO MOBEepXHOCTHh 400 HUTMENs) HA MECTHOW TuTomaake A2
11 OTKPBITOTO XPAHEHHS, W COCTABIAECT OT OAHOW HENENH A0 OJHOTO MECAIA.
[TosToMy pake TIpH HWCTIONB30BAHMM MalloBsA3Koro wmacma 80 oOecreunBaeTcs
JAOCTATOYHASA KOPPO3HMOHHASA CTOMKOCTh. (Clea0oBaTeNbHO, MOXKHO TPEIOTBPATHTH

o0pa3oBaHUE PyKaBYMHBI HA KOHTAKTHOW MOBEPXHOCTH 400 HUMNMENS CTaTbHOM
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TpyOBI 1 C pe3p0OBBIM COEAMHEHHEM I HE(DTAHOW CKBAXKUHBI B TEUCHHE TIEPHOIA
XpaHeHus Ha Tomaake A3 ama OypeHus HeTIHON CKBaKHHBI.

[0133] COopky crampHBIX TPYO i HE(PTAHOW CKBOKHUHBI HM3TOTABIHMBAIOT C
WCTIONIb30BAHUEM CTAIBHOW TPYOBI 1 ¢ pe3pOOBBIM COEAWHEHHWEM 1A HeTAaHOU
CKBA)KHMHBI, BPEMEHHO XpaHAIIeHcs Ha miomanake A3 mnsa OypeHus HePTIHOH
ckBaxuHbl (S7). B wactHoCTH, MydTy 50 Apyro# cranpHOU TPyOsl 1 ¢ pe3pOOBBIM
COETMHEHUEM JIJIs HE(PTSIHOW CKBa)KHHBI HAJICBAIOT U HABUHYMBAIOT Ha HHMIETH 40
CTAJIbHOH TPYOBI 1 ¢ pe3pOOBBIM COSTUHEHUEM T He(DTIHOM CKBasKHHBI. [IpH 3TOM,
Kak OBIJIO0 YKa3aHO BHIIIE, MaJOBA3Koe Macino 80 Ha KOHTaKTHOH moBepxHOocTH 400
HUIENA CHWKAET KPYTAIIMH MOMEHT TS ymopa MmO CpPaBHEHUIO C TBEPABIM
AHTUKOPPO3HUOHHBIM TMOKpbITUEM. Kpome TOro, ypaneHue aHTHUKOPPO3HOHHOM
CMa3Ki U HaHECEHHE MaJIOBA3KOTro macia 80 Mo3BOJSET MPAKTUYECKU HCKITFOYHUTH
3aCOpPEHUE, BBI3BAHHOE MAJOBSA3KMM MaciaoMmM 80 BHYTPHM CBHUHYCHHOM CTaJbHOM
TpyOBl 111 HEPTAHOW CKB@KWHBL, KOTAA CTalbHYHO TpyOoy 1 ¢ pe3pOoBBIM
COEAMHEHUEM 711 HEe(PTAHOM CKBOKWHBI CBUHYMBAIOT Ha Iuiomanke A3 mms
OypeHus He(PTIHOW CKBaKHHBI.

[0134] Kak Obuto ommcaHO BbINIE, CIIOCOO HU3TOTOBJICHUSA COOPKH CTAIBHBIX TPYO
171t HepTAHOW CKBaYKUHBI COTJIACHO HACTOAIMIEMY M300PETEHHUIO MO3BOJIAET CHU3UTD
KPyTSmHA MOMEHT TS ymopa TpH HM3TOTOBICHHH COOPKH CTaJbHBIX TPYO s
He(TIHOH CKBaKWUHBL. Kpome TOro, MOKET OBITh peajn30BaHO CBUHYHBAHUE C
BBICOKMM KpPYTAIIMM MOMEHTOM To0 3armsbkku. Kpome TOro, aHTHKOPpPO3HOHHAsS
CMa3ka M ManoBia3koe  macino 80  TakKe ~— OTIIMYAOTCA  BBICOKOU
peMOHTOTIPUTOMHOCTRIO. Kpome Toro, Ha mmomanke A3 mms OypeHHs HeTIHOU
CKB)KHHBI, TIOCKOJIBKY HCTIONB3YIOT CTATBHYIO TPYOy 1 ¢ pe3OOBBIM COETMHEHHEM
it HeTIHOW CKBAKWHBI, HA KOTOPYIO HAHECEHO MAJIOBsA3Koe Macio 80 BMecTO
AHTUKOPPO3UOHHOM CMAa3KH, NPAKTHYECKH OTCYTCTBYET 3aCOPEHHE MAIOBA3KUM
maciiom 80 BHYTpH CTaIbHOU TPYOBI Ui HEPTAHON CKBAKUHBI (COOPKH CTAIBbHBIX
TpyO ans He(TAHOW CKBAKHMHBI) MOCJIE CBHHYHMBAHUA. Kpome TOro, MOCKOIIBKY B

CTHOCO0€ M3TOTOBIIEHHS CTAJBHBIX TPYO C PE3bOOBBIM COEAMHEHUEM I HEPTIHOU
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CKB)XKMHBI COTJIACHO HACTOSIIEMY H300PETEHUIO HCTIONB3YIOT CTANBHYIO TPYOy 1 ¢
Pe3bOOBBIM COEAMHEHUEM M HEPTIHOW CKBAKUHBI, COJEPIKAILYI0 TBEPIOE
cMa3oyHoe TokpeiTHe 60 Ha mMydte 50, cOOopka cTambHbIX TPYO A HEPTIHOU
CKBOKHHBI TAKKE OTIHYACTCS BBICOKOH CTOHMKOCTBIO K OOpA30BAHHIO 3aJUPOB.
Hwke OyayT moapoOHO pacKpbhIThI COOTBETCTBYOImmME 3Tambl S1-S7 cmocodba
W3TOTOBIICHUSI COOPKH CTambHBIX TPYO Ui HEe()TIHOW CKBOKHHBI COTJIACHO
HACTOAIEMY H300PETCHHIO.
[0135] Drtan mOATOTOBKH CTAlbHOM TPYOBI C Pe3bOOBBIM COCAHHEHHEM IS
He(TIHON CKBaKHHBL: S1

Ha stame S1 moaroToBku cTambHOU TPYOBI C PE3BOOBBIM COETHMHEHHUEM IS
He(TIHOW CKBRXHHBI TOJATOTABIHMBAIOT CTanmbHYI0 TpyOoy 200 ¢ pe3pOOBBIM
COEMHEHUEM T He(PTAHOW CKBAKUHBI, HA KOTOPYIO HAHECEHA AHTHKOPPO3HOHHAS
cmaska. CtampHyro TpyOy 200 ¢ pe3p00BbIM COeTUHEHUEM JJTST HE(DTIHON CKBAXKHUHBI
W3TOTaBIMBAIOT, HATIPUMED, HA IPOU3BOJACTBEHHOM cTaHe Al.
[0136] Komctpykuus crampHOM TpyOsl 200 ¢ pe3pOOBBIM COEAMHEHUEM IS
HE(PTIHOU CKBAKUHBI

Ha ®UI. 14 npusBeacHa CTPYKTypHas CXeMa, WUTFOCTPUPYIOIIAs HpPUMED
ctambHOU TpyObl 200 ¢ pe3bOOBBIM COETWHEHHEM JJis HE(TIHOW CKBaKWHBL. Ha
OUI'. 15 npuBeneHa CTPYKTYpHas CXeMa, WLTIOCTPUPYIOINAA MPUMEP CTaIbHOM
TpyOb1 200 ¢ pe3pOOBBIM COCTUHEHHEM I HE()TTHOW CKBAKWHBI, OTIHYAOITHHCS
or mokazanHoro Ha OUI. 14. Ha ®UI'. 14 wuzoOpakeHa ctampHas Tpyda ¢
pPe3pOOBBIM COCTMHEHHEM I HE(PTIHOH CKBAXHHBI THIA «C PE3bOOH H
coeauHATENBHON My Toi». Ha ®UI'. 15 u3obpaxkena cranpHas Tpyda ¢ pe3p00BBIM
COEMHEHUEM I He(DTAHON CKBAKMHBI WHTETpanmbHOro THma. Kak moka3zaHo Ha
OUI'. 14 u OUI'. 15, mo cpaBHEHHIO CO CTambHOM TpPyOo#H 1 C pe3pOOBBIM
COEAMHEHUEM /I HEPTIHOM CKBOXHHBI, cTajgbHas Tpyoda 200 ¢ pe3pOOBBIM
COCIMHEHUEM i1 HE(PTIHOW CKBAKWUHBI COmepkuT Hummelbs 40A, Ha KOTOPBIHA
HAHECEHA AHTUKOPPO3MOHHAsA CMas3Ka, BMecTO Hummend 40, Ha KOTOPBIM HAHECEHO

manosszkoe Macio 80. OcTtanpHas KOHCTPYKIMS CTaIbHOU TpyOs! 200 ¢ pe3p00BhIM
-67 -



COEMHEHUEM /IS He(PTAHON CKBAa)KMHBI aHAJIOTHYHA KOHCTPYKIIMH CTAIbHOM TPYOBI
1 ¢ pe3p0OBBIM COEAMHEHUEM /TSI HEPTAHON CKBAYKHUHBI.
[0137] Ha ®UI'. 16 u3oOpaskeH TPOJONBHBIN pa3pe3 4YacTH BOJIH3W KOHTAKTHOH
nosepxHocTH 400 Hunnena 40A, nokazanHoro Ha OUI. 14 u OUI'. 15. B nannom
Cy4ac TMOJ «HPOAOJIBHBIM pPa3pe3oM» IOHUMAKOT paspe3, MapajuieIbHbIA
MPOIOTFHOMY HANPAaBJICHHIO CTATBHOW TPYyOb! 200 ¢ pe3pOOBBIM COCTUHEHHEM IS
He(TsiHOUM ckBakuHBI. Kak mokazano Ha ®UI. 16, B Hunmene 40A cTanbHOU TPYOBI
200 ¢ pe3pOOBBIM COEAMHEHHEM M1 HE(TAHOM CKBAKHHBI HA KOHTAKTHYIO
noBepxHocTh 400 HUNMENs HAHOCAT AHTHUKOPPO3HOHHYIO cMa3Ky 80A BMmecTO
MaJoBsa3Kkoro macina 80.
[0138] AnTUKOppO3HMOHHAs cMa3ka 80A

AHTHKOpPpO3HOHHAs cMa3ka 80A mpeacTaBisieT COOOW AHTHKOPPO3ZHOHHYIO
KOMIIO3HLIMIO B TIOMYTBEPIOM WM MACTOOOPa3HOM COCTOSHHHM M OTJIMYAETCA OT
MaNoBsI3Koro macia 80, MPenCcTaBIAIOIMEr0 COOOH KUAKOCTH CO CPABHHUTEIHHO
HU3KOW BA3KOCTHIO. AHTHKOPpPO3WOHHAs cMaska 80A mpexacTaBisier COOOH,
Harpumep, TpoaykT ¢ ToprosbiM HazBaHueM «RUM BETO AS EU» unu npoaykr ¢
toproBeiM Ha3BaHueM «KENDEX». AHTHKOppO3HOHHYIO cMa3Ky 80A Takxke
HA3bIBAIOT «IIPUCAAKON AJI1 XPaHEHUD». AHTUKOPPO3HOHHAs1 cMa3ka 80A coxpaHser
KOPPO3HOHHYIO CTOHMKOCTh B TE€YCHHE OO0JI€€ IITUTEIBHOTO TEPHOIA BPEMEHH TIO
CPaBHEHUIO ¢ MajoBsA3KuUM MacioM 80. B 4acTHOCTH, Jake €CIIH JUTUTEIIbHOCTh
XpaHEHUs TOJ] OTKPHITHIM HEOOM JOCTHUTAET JABYX JIET, aHTUKOPPO3HOHHAS CMa3Ka
80A MOKET PEMmATCTBOBATh OOPA30BAHUIO PIKABUMHBI HA KOHTAKTHOM TIOBEPXHOCTH
400 Hunmens.
[0139] Amntukoppo3uonHas cmaszka S0A CoAEp:KUT, HAMPUMEP, OUYHUIICHHOE
MUHEpaIbHOE Macjo B komudyectBe OT 50 g0 80 macc.%; MeTamnMyeckoe MbUIO B
konmuectse OoT 2,5 10 10,0 macc.%; u HeQTAHYIO CYyTb()OHOBYIO KHUCIIOTY W/HITH €€
conb B komuyectBe OoT 1,0 mo 2,5 macc.%. MeTammuueckoe MbUIO MPEACTABIAET

coOo, Hampumep, muTusA  12-ruppokcucreapar. Hedranoit  cymsdonar
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MPECTABISET COOOM, HAampuUMep, CyIb()OHAT HATPUA W/HUIH CYIb(OHAT KATbIIHA
n/unu cynb(poHAT OapHs U T. I
[0140] Ha ®UI'. 17 u3o0paxkeH MPOJOJIBHBIA pa3pe3 YacTH BOTU3M KOHTAKTHOM
nosepxHoct 400 wummens 40A, mnokazanHoro Ha OUI. 14 u OUI. 15,
ormmmuaromerocsa or @UIT. 16. Kak nmokazano na @®UI'. 17, aummens 40A cTambHOU
TpyObr 200 ¢ pe3bOOBBIM COCAMHEHWEM I HE(PTIHOH CKBAKHUHBI MOMKET
JOTIOJTHATEITFHO COACPKATh MOTYYCHHOE XUMHYECKOH 00padboTKOM mokpeiTHe 90 Ha
KOHTakTHOM mnoBepxHOocTH 400 Hummens. B 3ToM ciy4ae Ha KOHTaKTHOM
nosepxaocTH 400 Hunmens 40A crampHOM TPyOBI 1 ¢ Pe3pOOBBIM COETMHEHUEM TS
HE()TSTHOU CKBXWUHBI (POPMUPYIOT TTOTYICHHOE XHMHIECKOU 00PaOOTKOM TTOKPHITHE
90. AHTUKOPPO3HOHHYIO cMa3Ky 80A HAHOCAT Ha TMOJYYEHHOE XUMHUYECKOU
00paboTkoi mokpsiTHE 90.
[0141] Crampryro TpyOy 200 ¢ pe3p00BBIM COETUHEHUEM IS HEPTAHON CKBAKHUHBI,
HMEIOINYI0  PACKPBITYIO  BbIIIE KOHCTPYKLMIO, M3rOTaBIMBAIOT, HaIpHUMEp,
CIIEAYIOINM CIIOCOOOM Ha MPOM3BOACTBEHHOM cTaHe Al. Hmke packpsIT onuH U3
MPUMEPOB CIOCO0A U3TOTOBIIEHUS CTaTbHOU TPYObI 200 ¢ Pe3bOOBBIM COETUHEHHEM
st He(pTAHOM CKBa)XWHBI. TeM He MeHee, Croco0 W3rOTOBJICHHSA CTABHOW TPYOBI
200 ¢ pe3pOOBBIM COETUHEHUEM T HEPTAHON CKBaYKHHBI HE OTPAHUYHUBACTCS STHM
BapHaHTOM. Bp1OOp cmocoba HW3roTOBICHHA cTanbHOH TPyObl 200 ¢ pe3pOOBBIM
COCAMHEHUEM ISl HePTSHON CKBaKUHBI, TIO CYIIECTBY, HE OTPAHUYEH TIPH YCIIOBHH,
YTO OH TO3BOJIIET TOJIYYHUTH CTAbHYI0 TpyOy 200 ¢ pe3pOOBBIM COCTHHEHHEM IS
He(TIHON CKBAKMHBI, HIMEIONIYIO PACKPHITYIO BHIIIE KOHCTPYKIIHIO.
[0142] Cnioco6 usrorosnenus cTambHOU TpyOs! 200 ¢ pPe3p0OBBIM COSTUHEHHEM TS
He(TIHOW CKBOKHHBI COAEPIKHAT 3Tall TOATOTOBKH TIOJIOM OOOJIOYKH, 3Tall
(GOpMHUpPOBaHHA  TBEPAOTO  CMA304YHOTO TOKPBITHA HW  JTal  HAHECEHHSA
AHTUKOPPO3UOHHOM CMAa3KH.
[0143] Dtam moaATOTOBKH MO0 000TOYKH

CHavana moArOTaBIMBAIOT MOJIYIO 000JI0YKY C Pe3b0OBBIM COEAHMHEHHUEM, HA

KOTOpOH He (OPMHUPYIOT TBEPAOE CMAa304YHOE TOKpbITHE 60 W HE HAHOCAT
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aHTHKOpPpOo3uOoHHYI0 cMa3Ky 80A. [lomas oOomouka ¢ pe3pOOBBIM COETMHEHHEM
coaepskutT OocHOBHOM kopryc 10 TpyObl. OcHoBHOM kopmyc 10 TpyOBI cOAEp>KUT
NEpBYI0 KOHILEBYIO 4acTh 10A m BTOpyro koHUEBYHO 4dacTh 10B. Hummens 40A
copmupoBan Ha mepBoi KoHIEBOM uyactu 10A. Mydra 50 chopmmpoBana Ha
BTOpOM KOHIEBOM dyactd 10B. Hummens monod o0000YKH C  pe3bOOBBIM
COEMHEHUEM COJCPKUT KOHTAaKTHYIO MOoBepXHOCTh 400 Hummens. Mydra momou
000JIOYKH ¢ Pe3bOOBBIM COCIMHEHHEM COJEPKUT KOHTAKTHYIO TMOBEPXHOCTH 500
My(TBIL.

[0144] Tlonmyro 00070YKy ¢ Pe3bOOBBIM COEIMHEHHWEM H3TOTABIIUBAIOT, HATIPUMED,
CIeAyomMM crocobom. JImd momydeHHs HMCXOTHOTO MAaTE€pHalia HCIIONB3YIOT
pacIUIaBIIEHHYIO CTaib. B 4acTHOCTH, UTYIO AeTallb (CAs0, ONFOM WM 3arOTOBKY)
MPOM3BOMAT B 3TAlle€ HEMPEPBIBHOTO JIUThS C HWCIOJIH30BAHUEM PACIUIABICHHOW
ctami. CIIMTOK TaKKe MOKET OBITh TMOMYYEH C TOMOLIBIO 3Tana H3TOTOBIICHUS
CIIUTKOB C HCIIOJIb30BAHUEM PACIUIaBICHHOM cTanmu. llpm HeoOxommmocTH cisi0,
ONIOM WJIM CIIMTOK MOJKET OBITh MOJABEPTHYT OMIOMHHTY JAJIS TONYYEHHUS JHUTOTO
m3genus  (3arotoBku). Mcxomseiii marepuan (ciasg0, OMIOM WM 3arOTOBKY)
NPOU3BOAAT BBIIIEONHCAHHBIM CIIOCOO0M. [10ATOTOBICHHBIN MCXOTHBIN MaTepHAaIl
MOABEPTAIOT ropsuel 00padoTKe I MOMy4eHHUs 1Moo 000104ku. Criocod ropsyei
00pabOTKH MOXKET TPEACTABIATH COOOH TPOMIMBHOW TPOKAT B COOTBETCTBHH C
sTanoM MaHHEeCMaHa, WA 3Tam TOpA4Yed SKCTpy3uu. [lomyro 000JI0YKy Tmocie
ropsuel 0OpaOOTKH TOABEPralOT HM3BECTHBIM J3TallaM 3aKallKH W OTIyCKa IS
PETYIIHPOBAHUSA TPOYHOCTH mOJoM 000ioukn. [lomyro 000I0YKYy MMONMYYaroT
BBIIIICONTUCAHHBIM cTiocoOoM. OTmeTuM, dYTO, ecimu crampHas T1pyda 200 c
Pe3b00BBIM COETMHEHHUEM T HEPTAHON CKBAKUHBI OTHOCHUTCS K THITY C Pe3b00H U
COCAVHHUTENPHON My(QTOW, TakKe TMOATOTABIHUBAIOT TIONYKO OOOJIOYKY JIs
coemuauTenbHOH My(pTer 12, Croco® W3TOTOBIIEHUS TIOJIOH OOOJOYKH IS
COEAMHHUTENbHOM My(pTsl 12 aHaJOTHMYEH PACKPBITOMY BBIIE  CIOCOOY

U3TOTOBJIEHUS MTOJIOW 0O0TOUKH.
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[0145] Ecnm crampHas TtpyOa 200 ¢ pe3pOOBBIM COEAMHEHWEM s HEPTAHOU
CKBOKUHBI OTHOCHUTCA K THIy C PE3bOOU M COCAMHHUTENTbHOU MYy(TOH, pe3bly
HApe3al0T OTHOCUTENbHO HAPY)KHOU MOBEPXHOCTH 00EMX KOHLEBBIX YacTEH MOJIOU
00070YKH 1A TpyOuyaToro kopmyca 11 HHIIENA, YTOOBI MONYYHTh KOHTAKTHYIO
noBepxHocTh 400 Hunmems. Kpome Toro, pe3p0y Hape3arlOT OTHOCHTEIIBHO
BHYTPCHHEW TIOBEPXHOCTH OOEWX KOHIEBBIX 4YACTeH TOJOW OOOJIOYKH I
COCAMHHUTENBHOH My(THI 12, YTOOBI TONYYHUTh KOHTAKTHYIO TOBEPXHOCTH 500
My¢Tel. Hunmenmp OJHOTO KOHIIA TIOJIOH OOOJOYKH IS TPpyOdaTroro kopmyca 11
HUTIES BCTABJIAIOT W BBUHYMBAIOT B My(Ty OJHOTO KOHIIA TOJOH OOOJIOYKH IS
mypTer 12, Tlomyro 0005I04Ky C pPe3bOOBBIM COEIHHEHHEM, COJCPIKAMIYIO
TpyOuaTeii kKopmyc 11 HUNmMENs W COeTUHUTENbHYIO My(pTy 12, M3roTaBIHBAIOT
BBIIIEOTTHCAHHBIM CTIOCOOOM.
[0146] Ecnmm crampHas TpyOa 200 Cc pe3pOOBBIM COEAMHEHWEM s HEPTAHOU
CKBR)XMHBI OTHOCHUTCS K WHTETPATBHOMY THITy, PE3b0Yy HApE3al0T OTHOCHUTEIBHO
HAPY>)KHOM TIOBEPXHOCTH TEpPBOM KOHIEBOM wyacth 10A monoit 000IOUKH,
COOTBETCTBYIOIIEH OCHOBHOMY Kopmycy 10 TpyObl, YTOOBI MONY4YUTHh KOHTAKTHYIO
noBepxHocTh 400 wHumnmens. Kpome Toro, pe3pOy Hape3ardT OTHOCHUTEIHHO
HAPY)XKHOM TIOBEPXHOCTH BTOPOM KOHIEBOH dactu 10B monoit 000moukw,
COOTBETCTBYIOIIEH OCHOBHOMY Kopmycy 10 TpyObI, YTOOBI MONYYHTh KOHTAKTHYIO
noBepxHOCTHh 500 My(THI.
[0147] Tlonmyro 00070YKY C PE3BOOBBIM COCTMHEHHUEM, COACPIKAIIYI0 HHUMICITh W
My(Ty, H3TOTABITUBAIOT BHIIIEOMUCAHHBIM CTIOCOOOM.
[0148] DTam hopMupoBaHUS TBEPAOTO CMA30UYHOTO TTOKPHITHSA

Ha »rtame QopmupoBaHus TBEpAOTO CMAa30YHOTO TIOKPBITHS TBEPIOE
CMa304yHOEe TOKpbITHE 60 (HOPMHUPYIOT HA KOHTAKTHOW moBepxHOCTH 500 MydTHI
MOJIOM 00OJIOYKH C PE3BOOBBIM COETHHEHHWEM, BHITIOJTHEHHOW HA JTare MOATOTOBKH
MOJIOW 000T0YKH. JTan (GOPMHUPOBAHHA TBEPAOTO CMA30YHOTO TMOKPHITHS COIEPIKUAT
3Tanm HAHECEHHSA W 3Tall OTBEP)KIACHHA. DTall OTBEP)KIACHHS OCYHIECTBISIOT TOCHE

JTarla HAaHCCCHMUA.
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[0149] Otan HaHeceHUst

Ha sTame HaHeceHWs KOMIO3HUIMIO i1 00pa30BaHUs TBEPAOTO CMAa30YHOTO
NOKpHITHA 60 HAHOCAT HAa KOHTAKTHYI mNoBepxHOCTh 500 my¢rer. Kommnosumms
COJIEP’KHUT TOJIUMEP M MOPOLIOK TBEPAOTO CMA304HOro martepuana. Kommosummsa
aQHAJIOTMYHA KOMIIO3MLMH MOJMMEpa TBEPAOTO CMAa304HOrO TMOKPBITHA 60,
PacKpBITOH BBILIE, 3a UCKITFOYEHHEM PACTBOPUTES.
[0150] KomMmo3uiuss MOKET KaK COAEP)KaTh, TaK M HE COAEPKATh PACTBOPHUTEINb.
Kommnosummss 6e3 pacTBOpHTEN MOXKET OBITh TIOJIyY€HAa, HATPUMEP, IyTEM
HATPEBAHHA TOJTUMEPA /O PACIUIABICHHOTO COCTOSHUS, JOOABICHHA MOPOINKA
TBEPAOTO CMAa30YHOTO MaTepuana W cMemuBaHuia. Kommosuims MokeT OBITh
MOJyYeHa W3 CMECH TOPOIIKOB MyTEM CMEMIMBAHUSA BCEX KOMIIOHEHTOB B (hopme
MOPOIIKA.
[0151] Kommo3uiust ¢ pacTBOpPHUTENIEM MOKET OBITh TOJyYe€HA, HATIPHMEP, ITyTEM
pacTBOPEHUs WM JUCHEPCHM TMOJNMMEpPAa M MOPOLIKA TBEPAOrO CMa304HOIO
MaTepuana B PaCTBOPUTENE M CMEIIMBaHMA. PacTBopHUTENEM SABIAETCA, HAPUMED,
BO/IA, CIIUPT WJIM OPTaHUYECKUW PacTBOPUTENb. PacTBOPHUTEIh MOMKET COACPKATH
HEOOJIBIIOE KOJTMYECTBO MOBEPXHOCTHO-AKTHBHOTO BemecTBa. 1o pacTBOpHTEIS
HE HWMEET KOHKPETHBIX OrpaHM4YeHui. J[OCTaTOYHO OTPETYIHPOBATH IOJIO
pacTBOpHTENS 10 OMPEIEICHHOW BA3KOCTH KOMIIO3HIIMH COTJIACHO CIOCO0Y
HaHeceHudA. Jlonig pacTBOpUTENA HAXOAUTCA, HAmpuMmep, B auamazone oT 40 mo
60 macc.%, ecnm OpaTh CyMMy BCEX KOMIIOHEHTOB, KPOME PACTBOPHTENA, 3a
100 macc.% .
[0152] BeimieonucaHHyr0 KOMIO3ULMIO HAHOCAT HA KOHTAKTHYIO MoBepxHOCTh 500
My(TBI H3BECTHBIM CIOCOOOM. KOMITO3UINIO, HE COJEP)KAILYI0 PaCTBOPHUTEIS,
MOKHO HAHOCHTH, HAIIPHMEP, CIIOCOOOM TOpsHero paciiaBa. B crmocoOe ropsyero
paciiaBa KOMITO3WIIMIO HArpeBarOT, YTOOBI PACIUIABUTh MOJIMMEP A TEPexoaa
KOMITO3ULIMU B JKMJIKOE COCTOSHHME C HU3KOM BS3KOCTHIO. KOMIO3ZHMLIMIO B KUAKOM
COCTOSIHUM HAHOCAT IMYTEM PACTIBUICHHUS KOMIIO3UIMM U3 MUCTOJIETA-PACIIBUTATENS C

($yHKIMEN MoAAepKaHUS TeMIepaTypbl. BMecTo HaHeCeHHs PacIbUIEHHEM MOMKHO
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WCTIOJTb30BaTh JPYrOoM CIIOCOO HAHECEHHWS, TAKOW KaK HAHECCHHE KHUCTBHIO WU
norpykenue.  Temmeparypa, 10  KOTOPOM  HArpeBalOT  KOMIIO3HIUIO,
MPEANOYTHTENBHO MPEBBIIIAET TEMIIEPATYPY IUIaBlIeHUA nonuMepa Ha 10-50°C.
[0153] Kommo3ummio ¢ pacTBOpHUTENEM MOKHO HAHOCHTH B (OpME pacTBOpa
METOJOM pacmbUleHMA. B 3TOM ciydae BA3KOCTh KOMIIO3HLMM  JOJDKHA
PETYIUPOBATBCS C BO3MOKHOCTBIO HAHECEHUS KOMIO3HMIIMM IYTEM PACIbUICHHA
MOKPBITUS. B OKPY)KAIOWIEH cpelie MpH HOPMAJIbHOW TEMIIEPaType U HOPMAaJIbHOM
aBIieHUH. BMeCTO HaHEeCEHUs PacTbUIEHHEM MOYKHO HCTIOIBb30BATh APYTOH CTIOCOO
HAHECEHMsI, TAKOM KaK HAHECEHHUE KUCTBIO WM MOTPY>KEHUE.
[0154] Ortam oTBepkACHUS

Ha »5tame oOTBEp)KACHUS HAHECEHHYIO KOMIIO3ULIMIO OTBEPKIAIOT AJIA
00pa30BaHUs TBEPIOTO CMA30YHOTO MOKPHITHS 60. KoMImo3uimio 6e3 pacTBOPUTENS,
HAHECEHHYI0O HAa KOHTAKTHYIO TOBEPXHOCTh 500 My(Th, B pacIuraBIeHHOM
COCTOSIHUM OTBEP)KJAIOT IyTEM OXJNAKACHUS KOMIO3ULMHU M IMOIYYaroT TBEPIOE
cMa3zouHoe TOKpbiTHe 60. M3BeCTHBIM CIOCOO MOXKET OBITH OCYIIECTBIIEH B BHJIE
crocoba oxnaxkaeHus. llpumepsr cmocoba OXNaXACHHUA TNPEAYCMATPUBAIOT
OXJIaKJAeHHE B arMocepe H OXNakKIeHHE BO3ayxoM. Kommosuimio ¢
pPacTBOPHTEIEM, HAHECEHHYI0O HAa KOHTAKTHYIO TOBEpXHOCTH 500 My,
OTBEPKIAOT TYTEM CYIIKA KOMIIO3ULIMM, U TOJIy4alOT TBEPAOE CMAa304YHOE
nokpeitie 60. V3BeCTHBIM CIOCOO MOXET OBITh OCYIIECTBIEH B BHJIE CIOCO0a
cymkd. Croco0 CymIKH TPEACTABIIET COOOM, HANIPHMEP, €CTECTBEHHYIO CYIIKY,
CYIIKYy Ha BO3AyXE NPHM HHU3KOM TeMmepaType WIM BaKyyMHYI CYIIKY.
OTBepkaeHUE KOMITO3UIIMH ~ MOXKET  OBITh  yYCKOPEHO MOCPEACTBOM
TEPMOOTBEPKIACHHUS.
[0155] Ha stame ¢opMupoBaHUs TBEPIOTO CMA30YHOTO TOKPHITHS HAa KOHTAKTHOH
noepxHocTH 500 My(THI TBEpAOe cMa3ouHOEe TOKpbITHE 60 (GOPMHUPYIOT MyTEM
BBITIOJTHEHUS BBIIIECYTIOMSHYTOTO HAHECEHHS H OTBEP>KICHUS.

[0156] DTan hopMuUpOoBaHUSI METATUTU3UPOBAHHOTO TTOKPBITHS
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Ecrm mydra 50 crampno¥ TpyObr 200 ¢ pe3pOOBBIM COETMHEHHEM IS
HE(TIHONM CKBOXHHBI COJACPKUT METAUIM3UPOBAHHOE TOKpbITHE 70 MEXIY
KOHTAKTHOM MOBEPXHOCTHIO 500 My(Thl U TBEPABIM CMAa30YHBIM MOKpBITHEM 60,
3Tan (HOPMHUPOBAHUSA METAJUIM3UPOBAHHOTO TOKPBITHA MOXKET OBITh BBITIOJTHEH
MOCJIE 3Tana TMOATOTOBKM W TIEPEN 3TanoM OOpPa30BaHUA TBEPIAOTO CMA30YHOTO
nokpeitest.  [pyrumu  cnoBamu, dStan  (HOPMHPOBAHUS METAUTU3UPOBAHHOTO
MOKPBITHA ormuoHaieH. Ecmm ctanpHas Tpyoa 200 ¢ pe3bOOBBIM COSTUHEHUEM TS
He(TIHOH CKBOKHUHBI HE COACPIKHT METAJUTU3UPOBAHHOTO TOKPBITUSA 70, 3Tam
(hOpMHUPOBAHHSA METALUTU3UPOBAHHOTO TTOKPHITHS HE BBIMTOJTHAIOT.

[0157] B cnyuae BbImomHEHWS 3Tana (GOPMUPOBAHHS METAIUTU3UPOBAHHOTO
MOKPBHITHA, METAJUIM3HUPOBAHHOE TOKPHITHE 70 (HOPMUPYIOT HA KOHTAKTHOU
noepxHocTH 500 My THI Ha 3Tane POPMHUPOBAHHS METAITH3UPOBAHHOTO TIOKPHITHS.
[0158] MeTanmmsupoBarHOe TTOKPHITHE 70 MOKET OBITH CPOPMHUPOBAHO H3BECTHBIM
ciocoooMm. DopMHpPOBaHHME  METAUIM3HPOBAHHOTO  TMOKPBHITUS 70  MOXKET
OCYHIECTBIIAATECA ~ JJICKTPOOCAKICHUEM MM XHMHYECKUM  BOCCTAHOBJICHUEM.
Hanpuwmep, B cinydyae popMHpOBaHUA METAITU3UPOBAHHOTO MOKPBITH 70 U3 cIlaBa
Zn-Ni cnoco0OM 3IIEKTPOOCAKACHUS TaTbBAHUYECKAS BAHHA COJACPKUT HOHBI IIMHKA
Y MOHBI HUKENA. B cOCTaB ralbBAHMYECKOW BAHHBI IPEANOYTHTEIBHO BXOJAAT HOHBI
LMHKA B KojimyecTBe OT 1 10 100 /71 ¥ HOHBI HUKENA B KojiuecTse oT 1 10 50 r/m.
VYenoBust s cmoco0a  AIIEKTPOOCAKACHHA, Hampumep, creayrommue: pH
rajibBaHU4YecKoi BaHHBL: OoT 1 10 10, TemMmepaTtypa B ranbBaHu4eckoi BaHHe: 60°C,
IOTHOCTB TOKA: 0T 1 10 100 A/mM*; M mpoAomKHTENEHOCTD 00paGoTkH: ot 0,1 10
30 muna. Hampumep, B cimyvae GopMHPOBaHUSA METALTU3UPOBAHHOTO TOKPHITHS 70
m3 cmiaBa Cu-Sn-Zn cnocoOOM 3NEKTPOOCAKIEHUS TallbBAHWYECKAas BaHHA
COJIEP’KHUT HOHBI MEH B KOJTM4YecTBE OT 1 10 50 T/, HOHBI 0710Ba B KOJTUYECTBE OT 1
10 50 r/n, ¥ HOHBI IMHKA B Kom4uecTBe OT 1 10 50 r/1. Y CmoBus 3MeKTPOOCAKACHUS
MOTYT OBITh AHAJOTHYHBI  BBIOICYNIOMSHYTHIM  YCIOBHAM  (POpMHpPOBaHHSA
METAJUTU3UPOBAHHOTO TOKPHITHS 70, BBIMONMHEHHOTO W3 cmmaBa Zn-Ni. Ecmm

METAJUIU3UPOBAHHOE TOKPBITHE 70 MPEICTABIAET coOou MEJIHOE
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METAJUTU3HPOBAHHOE TIOKPHITHE, METAIUTH3HPOBAHHOE MOKPHITHE 70 MOMKET OBITH
c(hOPMHUPOBAHO U3BECTHBIM CITOCOOOM.
[0159] Oran npeaBapuTenbHOM 00pabOTKH

Cnemyer OTMETHTH, YTO MPOLECC HM3TOTOBIEHUS CTambHOM TpyObr 200 ¢
Pe3b0OBBIM COETUHEHHUEM JUIi HE(PTAHOM CKBAXMHBI MOMKET COJAEP)KATh JTall
NpeBAPUTEIBHON 0OPAOOTKH, BBITIOJHAEMBIH MMOCIE dTana MOATOTOBKH H TEPE
3TamoM (OPMHPOBAHUS METAJUTM3HPOBAHHOTO TMOKPHITHSA. MHBIMH CIIOBaMH, B
Clly4ae BBITIOJHEHUs 3Tana (JOPMHUPOBAHUS METAJUTU3UPOBAHHOTO MOKPBITHSA, MIEPET
(GOopMHpPOBAaHHEM METAJUTM3HPOBAHHOTO TOKPBITHA MOKET OBITh BBIMOJIHEH 3Tl
npeBapuTebHON 00padoTkH. Ha 3tame mpeasapurensHOM 0OpaOOTKH, HATIPUMED,
OCYIIECTBILIIOT ~ 00pabOTKYy  TpaBIEHHEM WM  CTPYHHYIO  0OpaOoOTKy.
[lepoxoBaTocTh KOHTAKTHOM mOBepXHOCTH 500 MyQTHI TOIOH O0OONOYKH C
PE3b0OBBIM COCTUHEHHEM MOKHO OTPETYJIMPOBATh HA JTalle IPEABAPHTEIIEHON
o0paboTkn. B sTOM ciydae aaresus MeETaJUIM3MPOBAHHOTO TOKpPBITHA 70 K
KOHTaKTHOHM moBepxHocTH 500 My¢Thl yBenuuuBaercs. Hwke packpbita 00padoTKa
TPaBJICHUEM U CTPYHHas 00padOTKa.
[0160] O6paboTKa TpaBIiEeHHEM

OOpaboTka TpaBIEHHEM MPEACTABIAET COOOH OOPabOTKY, MPH KOTOPOM
KOHTAKTHYIO TOBEPXHOCTh 500 My(ThI MOTPYKAIOT B PAacTBOP CHUIIBHOH KHCJIOTHI,
TAKOH KaK CEpHAs KUCIIOTA, COJISTHAS KUCIIOTA, a30THAs KUCIIOTA HMITH IIABHKOBAs
KHCJIOTA, /I TIPUAAHUSA IIEPOXOBATOCTH KOHTAKTHOW TOBEPXHOCTH 500 MyQTHI.
3TO0 TIO3BOJISAET YBEHYUTH MEPOXOBATOCTh KOHTAKTHOHN MOBEPXHOCTH S00 My THI.
[0161] CrpyitHas oOpaboTKa

[Ton «cTpyliHOM 00pabOTKOI» TOHHMAIOT O00pPabOTKy, TPH KOTOPOH,
HANpPUMEp, HUCIIONB3YIOT CTPYWHOE YCTPOMCTBO, OOECIEYHBAIOMIEE CTOJKHOBEHHUE
abpasmBHOTO Matepuana (abpaswBa) ¢ KOHTAKTHOW TOBEPXHOCTHIO 500 MyQTHI.
CrpyiiHas 00paOOTKa MPEACTABISET COOOH, HAIPUMEP, TIECKOCTPYHHYIO 00PaOOTKYy.
[leckocTpyiiHas 00pa0OTKa TIPEACTABISET COOOH 0OpaOdOTKY, TPH KOTOPOH

aOpasuBHBIM Marepuan (aOpasWB) CMEIIMBAIOT CO CXKATBIM BO3AYXOM, H
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MOTYYEHHYI0 CMECh TMOJAIOT HAa KOHTaKTHYI0 moBepxHOcTh 500 wmy¢ter. K
npuMepaM aOpasUBHOTO MaTepHajia OTHOCHTCA MaTrepual B BUAE cQepudecKon
ApoOU M yriaoBaTeix Menkux yacTuil IllepoxoBaToCTh KOHTAKTHOH MOBEPXHOCTH
500 mMy¢TBI MOXKHO YBEIHYHTH NECKOCTPYHHOM o00paboTkoi. IleckoctpyitHas
00paboTKa MOKET OBITh BBIMOJHEHA HW3BECTHHIM CcrocoOom. Hampumep, Bo3myx
CKAMAIOT KOMIIPECCOPOM, M aOpasHUBHBIA MaTepHAl CMEIIMBAIOT CO CIKATBHIM
BO3AyXOoM. B kauecTBe aOpasWBHOTO MaTepHaia MOKHO HCIIONB30BaTh, HATIPUMED,
HEP/KABEIOMIYIO CTajlb, ATFOMHHHN, KEPAMHUYECKHH MATEPHAII U OKCHJ ATFOMHHUA.
VYcnoBus TECKOCTpYWHOM 00pabOTKe, TaKWE KaK CKOPOCTb, MOTYT OBITh
YCTaHOBJIEHBI COOTBETCTBYIOIIUM 00Pa30M.
[0162] OTan HaHECEHHS] AaHTUKOPPO3UOHHOM CMa3KH

Ha stane HaHeceHUs! aHTHKOPPO3HOHHON CMA3KH AaHTUKOPPO3HOHHYIO CMa3Ky
80A HaHOCAT HAa KOHTAKTHYIO NOBepXHOCTh 400 HUNMENs MONOW OOOJOYKH C
Pe3p00BBIM COETMHEHHEM, TIOATOTOBICHHYIO HA 3TAIE MOATOTOBKU MOJIONW OOOJIOYKH.
[0163] Beibop cmoco0a HaHECEHHS AHTUKOPPO3HMOHHOM CMAa3KH, MO CYHIECTBY, HE
OTPaHUYEH MPHU YCIOBUH, YTO OH MO3BOJISIET HAHOCUTh AHTUKOPPO3HOHHYIO CMAa3Ky
80A Ha kOHTaKkTHYX TNoBepxHOCTh 400 Humnmnena. Hampumep, aHTUKOPPO3UOHHAS
cmaska 80A MOKEeT OBITh HaHECEHA MYTEM PACIBIICHHS, HAHECEHUS KHCTHIO, WA
AHTHKOPpPO3WOHHAs cma3ka 80A wMoxeT OBITh HAHECEHa HA KOHTAKTHYIO
noBepxHOCTh 400 HUTITIENA APYTHM U3BECTHBIM CTIOCOOOM.
[0164] DTam hopMupoBaHUS TIOTYIECHHOTO XUMHUIECKOH 00Pa00TKOM TOKPBITHS

Ecmm sunmens 40A cranpHOU TpyOB1 200 ¢ pe3pOOBBIM COECTUHEHHEM IS
He(TIHONW CKBaKHHBI COJEP)KUT TOTYYEHHOE XUMHUYECKOH 0OpaOOTKOM TOKPHITHE
90 MekTy KOHTAKTHOM MOBEPXHOCTHIO 400 HUMIIENA U AHTUKOPPO3HOHHOM CMa3KOM
80A, sTam (opMHPOBaHHA TOIYYEHHOTO XHUMHYECKOH OOpPaOOTKOM TOKPBITHS
MOJKET OBITh OCYIIECTBIIEH OJHOBPEMEHHO, TO €CTh IOCTE J3Tama MOArOTOBKH U
nepea 3TanoM HAHECEHUS AHTUKOPPO3HOHHOW CMa3Kd. JlpyruMu CIIOBaMH, 3Tarl
(hOpMHPOBAHHS TIOIYYEHHOTO XUMHUYECKOHW OOpPaOOTKOW TOKPBITHS OIIIMOHAJICH.

Ecnu crampras tpyo6a 200 ¢ pe3bOOBBIM COCTUHEHHEM I HEPTIHOW CKBAXKUHBI HE
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COACPKUT  TONMYYEHHOTO XHMMHUYECKOW 00paOboTKOM mokpeitha 90, s3tam
(hOopMHUPOBAHHS TIOTYYEHHOTO XUMUYECKON 00pa0OTKOM MOKPBITHS HE BBITIOIHSIOT.
[0165] B cnydae BbImonHEHUs STana (OPMHUPOBAHUA MOITYYEHHOTO XHUMHUYECKOH
00pabOTKON MOKPHITHSA, U3BECTHYIO XUMHUYECKYIO 00PaOOTKY BBITIONHAIOT HA 3TAIle
(GhOpMHPOBAHHS TIOTYYEHHOTO XHMHYECKOW 00paOOTKOM MOKPBITHS, YTO MO3BOJIAET
c(hOpMHPOBATH TOJTYYEHHOE XUMHUYECKOH 00pa00TKOM MOKPBITHE 90 HA KOHTAKTHOM
noBepxHocTH 400 Hummens. XuMuU4eckas 0OpaOdOTKa MOXET OBITh BBITIOTHEHA
M3BECTHBIM CTIOCOOOM. B kauecTBe pactBopa Jj1si 00paOOTKHA MOKHO HCIIOIH30BAThH
W3BECTHBIH XWMHUYECKHH PACTBOP IO OOpaOOTKH, MOCTYNMHBIM Ha pbiHKE. [l
oOmerdyeHust (HOPMHUPOBAHUA TIONYIEHHOTO XHMHUYECKOH OOpabOTKOM TOKPBITHS
nepesl XUMHYECKOW 0O0pabOTKOM MOMKET OBITh BBINIOJHEHA MOTUA(DHUKAIWS
noBepxHocTH. [lom «Mommpukanmerd TOBEPXHOCTH» TOHHUMAIOT O00paboTKYy,
BKJIIOYAKOIIYIO0 MOTPY>KEHHE B BOJHBIM PACTBOP, COACPKAIMHUN KOJUIOUIHBIN TUTAaH,
U TO. 11 Moaudukaimu ToBepXHOCTH. [locrme XumMudeckoW 0O0pabOTKH
MPEANIOYTUTEIIEHA MPOMBIBKA BOAOM WIH TEILIOW BOJOM MEPET CYINKOM.
[0166] Cranphas TpyOa 200 ¢ pe3pOOBBIM COCTMHEHHEM JJIsI HEPTIHON CKBAKHHBI
MOXXET  OBITh ~ HM3TOTOBIIEHA C  HMCIOJB30BAHHEM  PACKPHITOTO  BBIIIE
NPOU3BOACTBEHHOTO Tporiecca. CreayeT OTMETHUTh, YTO CTambHas TpyOa 200 c
PE3bOOBBIM COECTMHEHHWEM Il HE(PTAHOW CKBAKHHBI MOXKET OBITHh HW3TOTOBJICHA
APYTUM CTIOCOOOM, OTIMYAIOIIMMCS OT PACKPBITOTO BBIIIE CIIOCO0A.
[0167] DTan ycTaHOBKH 3alIUTHOTO YCTPOUCTBA

[TpeanoyYTHTETHHO, STAN YCTAHOBKH 3aIMUTHOTO YCTPOMCTBA BBITOJHAIOT JJIS
YCTaHOBKH 3aIMUTHOTO ycTpoicTBa Ha Hummenb 40A w/wumu mydry 50 crampHOU
TpyOs1r 200 ¢ pe3pOOBBIM COETWHEHWEM s HE(PTAHOH CKBOKHHBI. 3aIIMTHOE
YCTPOMCTBO ONMUMOHAIBHO. B Cyyae yCTaHOBKH 3aIUTHOTO YCTPOMCTBA 3aLIUTHOE
YCTPOMCTBO, yCTaHOBIeHHOe Ha Hummene 40A (mamee Ha3bpIBAEMOE «3AMIMTHBIM
YCTPOHUCTBOM  HHUIIMIEJS»), TPEACTABIIET COOOM  KONMAYOK, HAKPHIBAIOIIUN
KOHTakTHyr0 mnoBepxHocThb 400 wHummens 40A. 3ammMTHOE  YCTPOWCTBO,

ycTaHoBlieHHOe Ha Mydre 50 (B jmajgpHEHIIEeM HA3bIBAEMOE «3ALIHUTHBIM
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YCTPOMCTBOM ~ MY(TBI»), TPEACTaBIAIeT COOONW  KPBIMIKY, HAKPBIBAIOILYIO
KOHTaKTHYIO OBEpXHOCTH 500 My TsI 50.

[0168] 3ammTHOE YCTpPOHCTBO MYy(PTHI HMEET IMIMHAPUYECKYIO (GopMy, U Ha
BHEIDNHEW Tepu(epuiHON MOBEPXHOCTH OOpa30BaHA YacTh C HAPYKHOH PE3bOOH,
KOTOpass MOKET OBITh BBEJACHA B 4YacTh 51 ¢ BHyTpeHHEH pe3pOodt mydrer 50.
3amuUTHOE YCTPOMCTBO A1t My(THI COCTOUT, HATIPUMEP, U3 U3BECTHOTO TIOJIUMEPA.
[0169] Ha ®UI. 18 wu3obpakeHa CTPYKTypHas CXeMa, HILTIOCTPUPYIOIIAST
COCTOSIHUE, B KOTOPOM 3aIIUTHOE YCTPONCTBO HUIIIENS YCTAHOBIIEHO HA HUIIIIEIE
40A. Kak nokazano Ha ®UI'. 18, 3ammuTHOE ycTpoiictBo 600 HUMIENS HACAKEHO
NMOBEpPX W HaBuH4YeHO Ha Hummenb 40A. 3amutHoe ycTpoiicTBo 600 HuMmemns
comepxut yacth 601 B popme TpyOsI B yacTs 602 B Popme konmmauka. B wactu 601
B (hopme TpyObI Ha BHYTpPEeHHEN TiepruepritHON OBEPXHOCTH C(HOPMHUPOBAHA YaCTh
C BHYTpEHHEH pe3pOoi. YacTh ¢ BHYTpPeHHEH pe3p0oi oOpamieHa K KOHTAKTHOM
noepxHoctr 400 wHunmensa. Yacte ¢ BHyTpeHHEH pe3pOor udactu 601 B (dopme
TPYyOBI COOTBETCTBYET 4YacTH 41 ¢ HapyKHOU pe3b00i KOHTAKTHOM MOBEPXHOCTH
400 nunmena. Korma wunmens 40A BCTaBIAIOT B 3alUTHOE YCTpOMCTBO 600
HUIIENSA, YacTh C BHYTPeHHEH pe3pOoi wactu 601 B ¢dopme TpyOBI BXOAHT B
3alETICHHUE C YaCThIO C HAPY)KHOM Pe3b00i KOHTAKTHOM TOBEpXHOCTH 400 HUTITIEI.
Takum oOpazom, 3aniuTHOE yCTpOHCTBO 600 HUIIIEIS HABHHYWBAIOT HA HUIIIECh
40A. Tlpu >Tom yacte 601 B dopme TpyOBI HAKPHIBAET KOHTAKTHYIO TTOBEPXHOCTD
400 HuUnmENA.

[0170] Ha ®UI. 19 uzo0paxkeH MPOMONBHBIA pa3pe3 YacTh BOMM3H 4actH 41 ¢
HAapY’>KHOM pe3p00oi U yacT 610 ¢ BHyTpeHHEN pe3p00i 3amuTHOTO yeTporcTea 600
HUIIIENI B COCTOAHWM, B KOTOPOM 3amIMTHOE yCcTpoucTBO 600 Humnmens
yctaHoBieHo Ha Hunmelb 40A. Kak nokazano Ha ®UI'. 19, B cocTossHUH, B KOTOPOM
YCTAHOBJICHO 3aIMMTHOE YCTPOoUCTBO 600 HUNMENS, paCCTOIHUE MEKAY OCHOBAHUEM
41B pe3sOb1 yactu 41 ¢ HapykHOM pe3pOor Hummens 40A u BepmuHOW 610T
pe3p0bI B yacTu 610 ¢ BHyTpeHHEH pe3pOoit yactu 601 B ¢popme TpyOBI 3aIIUTHOTO

ycTporicTBa 600 Hummens 00o3Ha4a0T kKak «D1». KpoMe Toro, paccTtosHue MexmIy
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ocHoBarueM 610B pe3nrOb1 B yacTu 610 ¢ BHyTpeHHEeH pe3p0oit yactu 601 B dopme
TpyOBI 3amMTHOTO ycTporcTBa 600 Hunmensa u BepurnHoi 41T pe3nObl B yactu 41 ¢
HapyXHOH pe3pOor Hummens 40A oOosHavator kak «D2». B astom ciydae
paccrossaue D1 Gompme paccrosuus D2.

[0171] Korma 3ammuTHOE ycTpoiicTBo 600 HUMMENs yCcTaHOBIACHO HA HUMMETh 40A,
AHTUKOPPO3HOHHYIO cMa3Ky SOA, HAHECEHHYIO Ha KOHTAaKTHYIO MOBEpXHOCTH 400
HUTIIENS, BBOAT B 3a30p MEKIY 4acThio 610 ¢ BHYTPEHHEH Pe3b0OH 3aIUTHOTO
ycrpoiictea 600 Hummens W 4dacTeio 41 ¢ HapykHOHW pe3pOoi Hummens 40A.
CootBercTBeHHO, TommuHa T1 aHTHUKOppO3WOHHOM cMmasku 80A  wmexay
ocHoBanneM 41B pe3sOb B wactu 41 ¢ HapykHOH pe3pOor Hummens 40A u
BepmuHOU 610T pe3pOrr B wactu 610 ¢ BHyTpeHHEH pe3pOoi yactu 601 B opme
TpyOBI 3amUTHOTO ycTpowicTBa 600 HHUNMENs TMPEBHIMAET TONMHHY 12
aHTUKOPPO3uOHHOW cMa3ku 80A mexay BepmmuOM 41T pe3pOsr B wactu 41 ¢
Hapy>kHOH pe3pOoi Humnmensd 40A u ocHoBarueM 610B pe3sObI B UaCTH ¢ HAPYKHOU
pe3p00ii yactu 601 B popme TpyOBI 3amUTHOTO yeTpoiicTBa 600 HUTIENS.

[0172] Ha mnomaake A3 g OypeHust He()TAHOM CKBaKUHBI, Koraa Hummelb 40
cTalmbHOM TpyOBIl 1 C pe3pOOBBIM COCOUHEHHEM Ui HE(QTIHOH CKBAKUHBI
BCTABISIFOT U BBUHUUBAIOT B My(dry 50 apyroii crampHOU TpyOBI 1 ¢ pe3pOOBBIM
COeTUHEHUEM I He(TIHOW CKBakMHBI, ocHOBaHWE 41B pe3sObl B uyactu 41 ¢
HApY>KHOU pe3p0oi Hummens 40 crambHOU TPYyOsI 1 ¢ pe3bOOBBIM COCTHHEHHEM TS
He(TIHOH CKBOXHUHBI BCTYIIA€T B KOHTAKT C BEPIIMHOM pe3pObl B 4actu 51 ¢
BHYTPeHHEH pe3p0oit mydrer 50 napyroit crampHOH TpPyOsl 1 ¢ pe3pOOBBIM
coeauHeHWEM i He(TAHOW CcKBakmHb. C JIpyrodl CTOPOHBL, BO BpeEMS
CBHHUYMBAHUA 00pa3yeTcs HeOOIbIION 3a30p MKy BepmmHOH 41T pe3pObl B yacTh
41 ¢ HapyxHOU pe3pOoi Hummens 40 cranbHOU TPyOsI 1 ¢ pe3pOOBBIM COETUHEHHEM
1 He()TTHOW CKBaYKWHBI M OCHOBAHUEM PE3bOBI B 4acTH 51 ¢ BHyTpEeHHEH pe3pOoi
mydTer 50 npyroi crampHON TPyOBI 1 ¢ pe3pOOBBIM COEAMHEHWEM sl HETIHOU
CKBaXUHBI. Takum oOpa3om, B cTaabHOU TpyOe 200 ¢ pe3bOOBBIM COCTUHEHUEM IS

HE(TIHOU CKBOXUHBI B COCTOSHHH, B KOTOPOM 3alIMTHOE YCTPOMCTBO HUTITIEIA
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YCTaHOBIIEHO, B oOnacTh ocHoBaHHMA 41B pe3pOBI TOJCTBHIM CIOEM HaHECEHa
AHTUKOPPO3MOHHAsA cMma3zka 80A. DTO MO3BOJAET JOMOIHUTENIBHO IPEAOTBPATHTH
o0pa3oBaHHE PrKaBUUHBI B 00J1aCTH 0OCHOBaHUA 4 1B pe3pOsl B yacTu 41 ¢ HapyKHOH
pe3pOoit Hummens 40A, BCTynarmed B KOHTAKT ¢ BHYTPEHHEH pe3bOOH My(THI BO
BpPEMSI CBUHYUBAHUS.
[0173] Oranm qocTaBKH HA MECTHYIO TUTOIAIKY ISl OTKPBITOTO XpaHEHUs: S2

Crampayro TpyOy 200 ¢ pe3s0OBBIM COEAUHEHUEM I HEPTIHOW CKBA>KUHBI,
MOATOTOBIICHHYI0 Ha JTame S| TOATOTOBKM CTalmbHOH TPYyOBI C PE3BOOBBIM
COEAMHEHUEM I HE(TIHONW CKBAKHMHBI, JOCTABIAIOT HA MECTHYIO TUTOMAAKy A2
U1 OTKPBITOTO XPAaHEHHWsS HA3€MHBIM WM BOJHBIM IyTeM. B KadecTBe crocoba
JAOCTaBKH TOCTATOYHO WCTOIB30BATh W3BECTHBIA c1oco0. [Ipu moctaBke Ha3eMHBIM
MyTEM HECKOJIBKO CTanbHBIX TPYO 200 ¢ pe3pOOBBIM COETWHEHHEM I HEe(TIHOM
CKB)KMHBI JOCTABIHIIOT KPYIMTHOTA0APUTHBIM TPAHCTIOPTHBIM CPEICTBOM, HATIPUMED,
rpy3oBoii (ypoit. Ilpum gocraBke MOPCKMM TIyTeM Ha CYOHO 3arpyXarT |
JOCTABISAIOT HECKOJBKO CTabHBIX TPYyO 200 C pe3pOOBBIM COETUHEHHEM JIJIS
HE(TIHON CKBAKUHBI.
[0174] DTam BpeMEHHOTO XpaHEHHs HA MECTHOM IUIOHIAAKE MJIT OTKPBITOTO
XpaHeHus: S3

B pamkax srama S3 BpPEeMEHHOTO XpaHEHHS HA MECTHOM TUIOMIAAKE IS
OTKPBITOTO XPAaHEHUS HECKOJIBKO CTaNbHBIX TPYO 200 ¢ pe3bOOBBIM COETHHEHHEM
11 He(PTSTHBIX CKBAKHH, JOCTABIIEHHBIX HA MECTHYIO TUIOMANKY A2 I OTKPBITOTO
XPaHEHHUA, BPEMEHHO XPaHAT Ha MECTHOM Tuioniaake A2 JUisl OTKPBITOIO XpaHEHHUS.
JUTMTETPHOCTh XpaHEeHUs CTabHOU TPyObl 200 ¢ pe3bOOBBIM COECTWHEHHEM TS
He()TTHOM CKBOKMHBI HAa MECTHOM TUIomaake A2 I OTKPHITOTO XPAaHCHHS
MPEBBIMIAET CPOK XPAHEHHSA CTATBHOW TPYOBI 1 C pe3pOOBBIM COETHHEHHEM IS
HEe()TIHOM CKBAXXWHBI Ha TUromanke A3 mma OypeHus He(DTIHOW CKBaKHHBI,
JUTMTETPHOCTh XpaHEeHUsA CTaNbHOU TPyObl 200 ¢ pe3bOOBBIM COECIUHEHHEM IS
HEe()TIHOM CKBOKHHBI HAa MECTHOM TUiomaake A2 ajii OTKPHITOTO XPAaHCHHSA

COCTABJISIET, HAIPUMEP, OT MIECTH MECSLIEB 10 ABYX JIET.
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[0175] B pamkax sTama S2 AOCTaBKM Ha MECTHYI IUIOHIAAKY AJIA OTKPBITOTO
XpaHEHUs JOCTaBILIIOT HECKOIBKO CTANBHBIX TPYO 200 ¢ pe3p00BBIM COETUHEHHEM
s HepTAHOM CKBaXUHBI. [103TOMY B HEKOTOPBIX CIy4asX BO BpPeMs JOCTaBKU
Hummend 40A HEKOTOPBIX CTadbHBIX TPYO 200 ¢ pe3pOOBBIM COEITUHEHHEM IS
HE()TIHON CKBaKHHBI CTAJKUBAIOTCS APYT ¢ APYyroM, wiau Hummeab 40A cTambHOU
TpyOb1 200 ¢ pe3pOOBBIM COCAMHEHHUEM I HE(TSAHOW CKBAKWHBI YIHPACTCA B
KOHCTPYKIHIO, OTJIMYAMOILYIOCS OT cTampHOM TpyOosl 200 ¢ pe3nOOBBIM
COCAMHEHUEM i1 He(PTAHON CKBAXUHBI M T. 1. B HEKOTOPHIX CIydasX 4YacTh
AHTUKOPPO3UOHHOM cMma3ku 80A, oOpa3oBaBmIECS HA KOHTAKTHOW TIOBEPXHOCTH
400 Humnmens, OTCIAWBACTCA B PE3yJbTaTe YAApOB, MPOUCXOAAINHUX BO BpeMs
nocTaBku. TeM He MEeHee, Kak ObIJI0 YKa3aHO BBITIE, AaHTHKOPPO3HOHHASA cMa3ka 80A
MOJKET OBITH JIETKO BOCCTAHOBIIEHA IyTEM HAHECEHHSA AHTHKOPPO3HOHHOW CMAa3Kh
80A Ha KOHTaKkTHYI ToBepXHOCTH 400 Hunmemsa. Takum 00pa3zoM, Take eclid 4acTh
aHTUKOPPO3HOHHOW cma3ku 80A Oymer yJameHa BO BpeMsa JOCTAaBKH,
AHTUKOPPO3UOHHYIO cMa3Ky 80A MOXKHO JIETKO BOCCTAHOBHUTH ITyTEM HAHECECHMSA
AHTUKOPPO3MOHHOM cMa3ku 80A Ha KOHTakTHYK noBepxHOcTh 400 Hummens Ha
MECTHOM Tmuiomanke A2 [y OTKPBITOTO XPAaHEHMsA, 4YTO IO3BOJIIET IOITY4YUTh
BBICOKYI0 PEMOHTONPUTOAHOCTh. TakuMm 00pa3oM, B OTIHYHE OT (HOPMHUPOBAHUA
TBEPAOTO  AHTHKOPPO3HOHHOTO  TIOKPBITHA, HE  TpeOyeTcss  JOCTaBIITh
CTICLIHATH3UPOBAHHOE OOOPYJOBAHHE HA MECTHYIO IUTOMIAAKY A2 A1 OTKPBITOTO
XpaHECHUs.

[0176] Kpome Toro, BO BpeMsi JOCTaBKA BO3MOKHBI CIIy4Yau, B KOTOPBIX 4acTh 41 ¢
HAPYKHOW PEe3bOOH, YIIOTHHTEIbHAS TOBEPXHOCTh 42 HHUIMIENS WIH YIOPHAS
MOBEPXHOCTh 43 HUNMENA Ha KOHTAKTHOM moBepxHOCcTH 400 Hummens OyayT
MOBPEKACHBI WIIM PACTPECKAHBI B PE3yJIbTaTe yIapoB. B TakoM ciydae HaA MECTHOM
miomaake A2 At OTKPBITOTO XPaHEHHUs OTPE3ar0T MOBPEKJICHHBIM HUMIMETb 40A
cTambHOU TpyOBI 200 ¢ pe3pOOBBIM COEAMHEHUEM It HE(TIHOU CKBaskHHBI. Kpowme
TOTO, YCTPOMCTBO [JJI1 M3TOTOBJICHUA KOHTAKTHOM IIOBEPXHOCTH HUIIIEI,

JOCTABIIEHHOE HAa MECTHYIO IUIOMAAKY A2 NI OTKPBITOTO XPAHEHUs, UCIOJIB3YIOT
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I Hape3aHus pe3bObl Ha KOHLEBOM YacTH cTainbHOM TpyOsl 200 ¢ pe3pOOBBIM
COEMHEHUEM A1 HE(QTIHOW CKBAKUHBI, C KOTOPOTO ObLIT cpe3aH Hummenb 40A,
YTOOBI TEM CaMbIM C()OPMHUPOBATH HOBYIO KOHTAKTHYIO MOBEPXHOCTH 400 HUIIIENA.
Kpome TOro, aHTHKOPpPO3HOHHYIO cMa3Ky S80A HAHOCAT HA HOBYH) KOHTAKTHYIO
noBepxHocTh 400  Hummens.  OTO  TO3BOSIET  JIETKO  BOCCTAHOBHTH
AHTHKOPPO3HOHHYIO cMa3Ky SOA U TOOUTHCS BBICOKOM PEMOHTOTIPUTOTHOCTH.
[0177] Ha mecTHO¥ mutommaake A2 Ui OTKPHITOTO XpaHEHHS CTATBHYIO TpyOy 200 ¢
PE3bOOBBIM COETUHEHHEM U1 HEPTIHON CKBAKMHBI XPAHAT MO OTKPBITHIM HEOOM
B TCYCHHE JUIMTEIBHOTO MEPHUOIA BPEMEHH OT LIECTH MECALEB A0 ABYX JIeT. Tem He
MEHEe, Kak OBLIO YKa3aHO BHINIC, AHTHKOPPO3WOHHAas cma3zka SO0A oOmamaeT
BBICOKOW KOPPO3HOHHOM CTOMKOCTHIO. Takum oOpa3om, BO BpeMsl XpaHEHHUs Ha
MECTHOW Tmomanake A2 [y OTKPBITOTO XPaHEHHs MOXKHO TPEAOTBPATUTH
MOSABJICHUE PKaBUMHBI HAa KOHTakTHOM mnoBepxHocTH 400 nHumnmensa. Crnemyet
OTMETHTH, YTO TBEPAOE CMa304yHOE TOKpeITHE 60 (HOPMHUPYIOT Ha KOHTAKTHOH
noepxHoctH 500 MydTel cTampHOM TPyOBl 200 ¢ Pe3pOOBBIM COEAMHEHHUEM IS
He(TIHOM CKBa)XHMHBI. TBEpaoe cMa3ouHOe TMOKpbiTHE 60 Take oOnagaer
AHTUKOPPO3HOHHBIM JIeHCTBHEM. Takum 00pa3om, BO BPeMs XPAaHEHUS HA MECTHOH
miomanke A2 Ay OTKPBITOrO XPAaHEHHWs MOKHO INPEAOTBPATUTh BO3HUKHOBEHHE
P’KaBYMHBI HA KOHTAKTHOU TTOBEPXHOCTH 500 My(THL
[0178] Oranm HaHeceHHs] MATIOBI3KOTO Macya: S4

Ha mnomanky A3 msa OypeHus HeQTIHON CKBaKWHBL, TI0 MEPE YMEHBIICHHS
KOJIMYECTBA XPAHAMMXCA CTANBHBIX TpyO 1 ¢ pe3pOOBBIM COETWHEHHEM IS
HEe()TTHOW CKBQKHHBI, C MECTHOW TUTOMIAAKH A2 i OTKPBHITOTO XPAHCHHS
JAOCTABIIIOT CTalbHBIE TPYyObl 1 ¢ pPE3pOOBBIM COEAMHEHWEM I HE(PTIHOM
ckBakuHBI. [lepen mocTaBkoM cTaabHOW TPYOBI 1 ¢ pe3bOOBBIM COEAMHEHHEM IS
HEe()TIHOM CKBOXHUHBI C MECTHOW TUTOMIAAKH A2 1Ji OTKPBITOTO XPAHEHHUS Ha
miomaaky A3 mis OypeHus HeQTIHOW CKBAKWHBI, HA MECTHOW TUTOMIAAKe A2 1Ist
OTKPBITOTO XPaHEHHUs cO cTaabHOM TPyOsl 200 ¢ pe3bOOBBIM COECTUHEHHEM IS

HE(TIHONM CKB&KWUHBI YJAIAIOT AHTHKOPPO3UWOHHYIO cMas3ky S80A, mocme uero
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HAHOCAT MajoBsa3koe wmacno 80, momy4yas TeM caMbiM CTajgbHy0 Tpyoy 1 ¢
PE3b00BBIM COETMHEHUEM [T HE(TIHON CKBAYKHUHBI.
[0179] B wacTHOCTH, CHauana Ha MECTHOM TUIOIMAAKEe A2 111 OTKPBITOTO XPAHEHHUSA
VAAISIOT AHTUKOPPO3UOHHYIO cMa3Ky 80A ¢ koHTakTHOM moBepxHOoCcTH 400
HUTIENA cTambHOM TpyObl 200 ¢ pPe3bOOBBIM COCAMHEHHEM il He(TIHOU
CKBaKUHBI. [10CKOIIbKY aHTHKOPPO3HOHHAsA cMa3ka 80A HaXoAUTCA B MOTYTBEPAOM
WIH TacTOOOPa3HOM COCTOSHHH, €€ MOJKHO JIeTKO yjaamute. Hampumep,
AHTUKOPPO3HUOHHYIO cMa3Ky 80A MOKHO yAAIUTh BOJOU MO/ BBICOKHM /IaBJIEHUEM.
Marnossaszkoe Macno 80 HAHOCAT Ha KOHTAaKTHYRO MNOBEpXHOCTh 400 Hummens, ¢
KOTOPOU ObIlTa yAalieHa aHTUKOPPo3uoHHas cMaszka S0A. ITockonpKy MamoBs3KOe
Mmacio 80 ABISAETCS JKUIKOCTBHIO, MANOBA3KOE Macno 80 MOKHO JIETKO HAHOCUTh Ha
KOHTaKkTHYI0 ToBepxHOCTh 400 Hummems. Mamossizkoe macio 80 MOKET OBITH
HAHECEHO HA KOHTAaKTHYIO MOBEPXHOCTHh 400 HUNIENS MyTEM PACHBUICHUA, KUCTBHIO
WITH IPYTUM H3BECTHBIM CIIOCOOOM.
[0180] Ha mectHolM mnomaake A2 aias OTKPBITOIO XPaHEHUS aHTHUKOPPO3HOHHYIO
cma3ky 80A MOKHO JErKO 3aMEHMTh Ha ManoBaA3koe Maciao 30 ¢ IOMOIIBIO
PACKPBITOTO BBILIE d3Tama. OTO TO3BOJSIET MPEIOTBPATHTh 3aCOPEHHUE BHYTPH
CTABHBIX TPYO C Pe3pOOBBIM COEAMHEHHEM i He(PTAHOW CKBaKHHBI (COOpKH
CTaTbHBIX TPYO s HEPTIHOW CKBOKHHBI) TIOCIEC CBUHYMBAHUS, BBI3BAHHOE
AHTHKOPPO3HOHHBIM BemiecTBOM. KpoMe TOro, Kak OMUCaHO HIKE, CTAbHAS TPyOa
1 ¢ pe3pOOBBIM COETUHEHHEM IS HE)TIHOW CKBAKHHBI, HA KOTOPYIO HAHECEHO
MaJioBA3Koe Maciio 80, MO3BOJIAET CHU3UTH KPYTALIMI MOMEHT T's ymopa.
[0181] Dram nocTaBKHM Ha TTOMAAKY I OYpeHUS HEPTIHON CKBAKUHBL S5

Ha stanme S5 mocraBkm Ha TUIOMAAKY Uid OypeHHsS HEPTAHON CKBaYKHHBI
CTalbHYI0 TPYOy 1 C pPe3pOOBBIM COEAMHEHHEM, HW3TOTOBJICHHYIO HA MECTHOM
momaake A2 A OTKPBITOTO XPaHEHUs, TOCTABIIAOT C MECTHOM TIOMAAKU A2 1jist
OTKPBITOTO XPaHEHUS Ha TwIomanky A3 g OypeHus HeTAHON CKBaXHHBI B
Ka4yecTBE CIoco0a JTOCTaBKH JOCTATOYHO HCIOIB30BATh M3BECTHHIN crmioco0. Ilpm

JOCTaBKE HA3€MHBIM IIyTEM HECKOJIBKO CTalbHBIX TpyO 1 ¢ pe3pOoOBBIM
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COEAMHEHHWEM N HE(QTIHOW CKBOKWUHBI JOCTABISAIOT KPYMHOTA0APUTHBIM
TPAHCHIOPTHBIM CPEJICTBOM, HAmpuMmep, rpy3oBoi ¢ypoil. Ilpu moctaBke MOpckuM
NyTeM Ha CYAHO 3arpy’kal0T M JOCTABIIIOT HECKOJIBKO CTANBHBIX TPyO 1 ¢
PE3bOOBBIM COCTUHEHUEM T HE(PTIHON CKBAKHUHBI.
[0182] Oram BpeMeHHOTO XpaHCHHS HA IUIOMAAKE JIsI OypeHHs He(TIHOH
CKBa)KUHBI: SO

Ha stane S6 BpeMEeHHOTO XpaHEHHS Ha TUIOHIAAKE I OypeHus HeTIHOM
CKBRXMHBI BPEMEHHO XPAHAT CTAIBHYIO TPyOy 1 ¢ pe3pOOBBIM COECTUHEHHEM IS
HE()TTHOW CKBKHWHBI, JTOCTABJICHHYIO C MECTHOW IUIOMAIKH A2 I OTKPBITOTO
XpaHeHUA. [[MUTeNbHOCTh XpaHEHUS CTANBHBIX TPYO 1 ¢ pe3pOOBBIM COETUHEHHEM
it HeTTHOM CKBOKWHBI Ha TUromanke A3 mis OypeHUs He(PTSHOW CKBa>KHHBI
3aMETHO MEHBIIE /TUTEIFHOCTH XPAaHEHHUs CcTambHOM TPyObl 200 c pe3pOOBBIM
COEMHEHUEM T He(DTAHOW CKBaKHMHBI HA TuTomanke A2. JIMUTeTbHOCTh XPAHEHHS
CTaIbHOM TPYyOBI 1 C pe3bOOBBIM COCAMHEHHWEM il HE(TIHOW CKBaOKUHBI Ha
iomaake A3 ams OypeHus He(pTIHOM CKBaKMHBI COCTABIIAET, HAPUMED, OT OJHOU
HEJEIH 10 OJTHOIO MECSLA.
[0183] Kak OBLIO yKa3aHO BbIIIE, CTAIbHYIO TPYOy 1 ¢ pe3bOOBBIM COCTHHEHHEM
s He(PTAHOW CKBAXHHBI XpaHAT Ha Iwomanke A3 ama OypeHus HeTaHOU
CKBA)KUHBI B TEUEHUE HEMPOJOIDKUTEIBHOTO nepuoja. CrnenoBaTeNbHO, aJeKBaTHAS
KOPPO3HOHHASI CTOMKOCTh 0OECIIEYMBACTCS MANOBA3KHM MacioMm 80, HaHECEHHBIM
HA KOHTAaKTHYIO TOBEPXHOCTH 400 HUNmMIEN.
[0184] Cnemyetr oTMETHTH, YTO HA 3Tane S5 MOCTaBKW HA TUIOMAAKY JJIS OYPEHUS
He(TIHON CKBXHHBI TaKKe BO3MOJKHBI CITy4YaH, B KOTOPBHIX 4acTh 41 ¢ HapyKHOU
Pe3p00H, YITIOTHUTENbHAS TOBEPXHOCTH 42 HHUIIIEISA WK yIIOPHAS TIOBEPXHOCTH 43
HUIINENI Ha KOHTAKTHOM mnoBepxHOCTH 400 HUMMEns NOBPEXKIAIOTCA WIH
PacTpPECKHUBAIOTCA BCJIEACTBUE YAAPOB BO BPEMs JOCTABKH C MECTHOM TIOIMAAKU A2
JJI1 OTKPBITOTO XPaHEHUS Ha momanky A3 i Oyperus He(TIHOW CKBaOXUHBI. B
TAKOM CJTy4ae MOBPEKACHHYIO CTaTbHYIO TPYyOy 1 ¢ pe3bOOBBIM COCTHHEHHEM JIJIs

HE()TIHOM CKBAOKMHBI BO3BPAIIAIOT HA MECTHYIO IUIOMAAKY A2 A7 OTKPBITOTO
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XpaHeHHus ¢ Twomankd A3 s Oypenus HedTSHOW CKBakmHBL Ha MecTHOU
Iomaake A2 Ayl OTKPBITOTO XpaHEHUsA MOBPEXACHHBbIM Hummenb 40A cTtanbHOU
TpyOBI 1 ¢ pe3pOOBBIM COETMHEHHEM JUIA HE(TIHOM CKBAKHHBI OTPE3AIOT, TOCIE
YEero Hape3aroT pe3p0y HOBOHM KOHTAaKTHOM moBepxHOCTH 400 Hunmemss. Kpome toro,
MajoBsa3koe wmacio 80 HAHOCAT HAa HOBYK C(HOPMHPOBAHHYK) KOHTAKTHYIO
noBepxHOCTh 400 HHUMMENA. DTO MO3BOJISET JIETKO BOCCTAHOBUTH CTAIBHYIO TPYOy 1
C Pe3pOOBBIM COECTWHEHHEM M1 HEPTIHOH CKBOKHHBI, HA KOTOPYHD HAHECEHO
Manoss3koe macio 80.
[0185] Dtam usroroseHus: COOPKH CTANBHBIX TPYO A1 HEPTIHON CKBAKHUHBL: S7
COopky cTanmpHBIX TPYO N HEPTAHOH CKBOKHHBI HW3TOTABIHBAIOT C
WCTIONB30BAHUEM CTaJIbHOW TPYOBI 1 ¢ Pe3pOOBBIM COEAMHEHWEM I HEe(TIHOM
CKB)KHMHBI, BPEMEHHO XpaHsAmIeWcs Ha miomanake A3 mns OypeHus HeTIHOH
ckBaxuHbl (S7). B wactHocTH, Hummenp 40 crambHOM TPyOsl 1 ¢ pe3pOOBBIM
COEMHEHUEM i1 HE(PTAHON CKBXUHBI BCTABIAIOT M BBHHUMBAIOT B My(dprty 50
APYTON CTambHOU TPYOBI 1 C Pe3pOOBBIM COECTUHEHUEM I HE()TIHON CKBA’KHUHBI,
IIpu >ToM ManoBsa3koe Maciao 80 HAa KOHTAKTHOM mNOBepxHOCTH 400 Hummesns
CHIDKAET KpyTAIIMKA MOMEHT T's ynopa.
[0186] C momompr0 packpeITOTO BBIIIE 3Tama Ha IUomanke A3 mia OypeHHs
He(TIHOW CKBXHHBI MOXET OBITh H3TOTOBJICHA COOpKA, IONyYEeHHAs IyTeM
CBUHYHMBAHUS HECKOJBKHX CTaJbHBIX TPYO 1 C pPe3pOOBBIM COCAUHCHHEM IS
He(TIHOH  CKBaXHWHBI. B  maHHOM  crmocoOe  WM3TOTOBJIEHHS — TBEPIOE
AHTHKOPPO3HOHHOE TIOKPBHITHE HE (OPMHUPYIOT HA KOHTAKTHOM mosepxHOCcTH 400
HUIENA, W BMECTO 3TOr0 AaHTHUKOPPO3HOHHYIO cMa3Ky 80A HaHOCAT Ha
KOHTAKTHYKO MOBEPXHOCTH 400 HUMIENIA HEMOCPEACTBEHHO NEPE UCTIOIB30BAHUEM.
Takum oOpazom, naske B ciydae nospeskacHus Hunmens 40A aunmens 40A MoxkeT
OBITh M3TOTOBJICH 3aHOBO, W AHTHKOPPO3HOHHAA cMa3ka 80A MOXKeT OBITh JIETKO
HaHeceHa (BOCCTAHOBJIEHA), YTO OOECIEYMBAECT BBICOKYID PEMOHTOIPHUTOIHOCTS.
Kpome Toro, antukoppo3voHHas cmaszka S80A TpOABISET 3aLMUTHBIE CBOMCTBA B

TEUEHHE [JIMTEIHHOrO BpeMEHHU. Takum 00pa3oMm, NMpH XPAaHEHHH HA MECTHOM
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miomaake A2 Ajid OTKPBITOIO XPAHEHHWs MOKHO IPEAOTBPATUTh BO3HUKHOBEHHE
P’KaBUMHBI HA KOHTAaKTHOM TMOBEPXHOCTH HHMIINENS CTalnbHOM TpyOsr 200 ¢
PE3b0OBBIM COEAMHEHHUEM Uil HE(PTAHOM CKBa)KMHBI. 3aTeM, TEpei JOCTaBKOM ¢
MECTHOHM TUTOINAAKA A2 1jIs OTKPBITOTO XPaHEHHSA Ha Toiomanky A3 mis OypeHus
HE()TIHON CKBaKHHBI AHTUKOPPO3HOHHYIO CMa3Ky 80A yaaNnsroT, 1 Ha KOHTAKTHYIO
noBepxHocTh 400 HumMmMens HaHOCAT MajoBs3koe Macio 80. DTO MO3BOISIET
MPEAOTBPATHTD 3aCOPEHUE BHYTPH CTAIBHBIX TPYO ¢ Pe3bOOBBIM COCTUHEHHEM IS
He(TIHOW CKBOKWUHBI (COOPKH CTaNBbHBIX TPYO A1 HE(TAHOW CKBAKHHBI) TTOCIE
CBUHYMBAHMS, BBI3BAHHOE AHTHUKOPPO3MOHHBIM  BemecTBoM. Kpome Toro,
W3TOTOBIIEHHE COOPKH CTATBHBIX TPYO JIs HEPTIHOU CKBAKHUHBI C UCTIOTH30BAHHEM
CTAIbHOU TPYOBI 1 C Pe3pOOBBIM COEAUHEHWUEM Il HEe(DTAHOW CKBAKHHBI, B
KOTOPOM MajoBsA3Kkoe Maciao 80 HAaHECEHO Ha KOHTAKTHYIO NOBEepXxHOCTH 400
HUMMENS, MO3BOJISIET MOAAEPKUBATh HU3KUW KPYyTAMMKA MOMEHT TS ymopa, Koraa
CTalbHYyI0 TPyOy 1 C pe3pOOBBIM COCAMHEHHEM i1 HEPTIHOM CKBAKHUHBI
BBUHYHMBAIOT U COEOUHIIOT C JAPYyro crampHOM TpyOoW 1 ¢ pe3pOOBBIM
COEAUHEHHWEM Myii He(QTIHOW CcKBakHMHBL. CleayeT OTMETHUTh, YTO MOXKHO
MOJJIEP’KUBATh BBICOKHM KPYTAIMA MOMEHT To 3arsskku. Kpome TOro, BBICOKYIO
CTOMKOCTH K 00Pa30BaHUIO 33JUPOB JEMOHCTPHPYET TBEPIOE CMA30YHOE TIOKPHITHE,

copmupoBanaoe Ha mydre 50.

[TPUMEPBI
[0187] ITpumepbr packpeiThl HIbke. Tem He MeHee, cTajbHas Tpyda ¢ pe3bOOBBHIM
COEAMHEHUEM i1 HEPTIHONW CKBRXKHUHBI COTJIACHO HACTOAIIEMY H300PETCHHIO HE
OTPAaHWUYHMBAETCS TIPUBEACHHBIMH mipuMepaMu. CHMBON «%», HCTIONB3YyEMBIH B
[Tpumepax, o3Ha4YaeT «Macc.%o», €CIIK IBHO HE YKa3aHO HHOE.
[0188] UsroToBneHne CTambHBIX TPYO C Pe3bOOBBIM COETWHEHHEM M1 HEPTAHOU
CKB&)XKHHBI B UCTIBITAHUAX Ne 1-3

CranpHBIe TPYOBI C PE3BOOBBIM COETUHEHUEM M1 HE(TIHOW CKBAXKUHBI

noarotToBwian uia ucmeitanud Ne 1-3. Pe3nOoBoe coemuHeHune ¢ pe3pOoO
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COEMHUTENBHON My(TOM I CTaNbHBIX TPYO C PEe3bOOBBIM COETMHEHHUEM IS
HeTsHOM cKkBakmHbI «VAM21 (3apeructpupoBaHHas ToproBas mapka) KW»
(Hapyxubiii guametp: 250,83 mm (9,875 mroiima), TommuHa creHkH: 15,88 MM
(0,625 moiimoB)), mnpousBeaeHHOoe Kommanued Nippon Steel Corporation,
WCTIONb30BATA B KAYECTBE CTANIBHOM TPYOBI C PE3bOOBBIM COCIUHCHHEM IS
He(TIHOU CKBaKHHBI. CTAIBHYIO TPYOY C PE3bOOBBIM COCTHHEHHUEM T HE(PTIHOU
CKBRXMHBI M3TOTOBHJIM M3 YTJIEPOJHMCTOW CTAJM, MW CTAIbHAS TPyOa C pe3bOOBBIM
COCTMHEHUEM Jii  HE(PTIHOHM CKBOKHHBI COOTBETCTBOBaja kmaccy P110,
onpeneneaHomy B ctangapte API 5CT, B kotopom coaepskanne C coctasmsiio 0,2%,
a conep:xanue xpoma 1,0%.
[0189] KoHTakTHast MOBEPXHOCTh HUMIMEA B UCTIBITAHUAX Ne 1 u 2

Ha xOHTakTHOM NOBEPXHOCTHM HHUMMEId B HenbITaHuax Ne 1 wu 2
c(OpPMHPOBAHO TTOKPBITHE, TTOJTYICHHOE XUMHIECKOH 00padoTKoi pocharom muHKa.
B wactHOCTH, CHa4ana KOHTAKTHYIO TOBEPXHOCTH HHIIIENSA TOJBEPTIIA YUCTOBOU
o0paboTke myTeM MamuHHOTO mumMdoBaHus. Ilocme 3TOro  KOHTAKTHYIO
MOBEPXHOCTH HHUMIIETS MOABEPIIIM XUMHUECKOH 00pabOTKE U3BECTHBIM CIIOCOOOM C
HCTIOJIb30BAHHUEM JTOCTYITHOTO HA PBIHKE SKHAKOTO (pocara muHKa 1 00pa3oBaHHsA
MOTY9E€HHOTO XUMHUYECKOH 00pabOTKOM MOKPhITHA (ochaToOM IIUHKA.
[0190] Jlnst MmoaenmupoBaHHs CIIOCOOA H3TOTOBJICHHS COOPKH M3 CTAIBHBIX TPYO IS
HeTIHOW CKBOKHHBI B HcnbiTanmax Ne 1 w2 cHavana HAHOCHIIH
AHTHKOPPO3HOHHYIO CMa3Ky Ha TOMyYE€HHOE XHMHYECKOW 00padoTkou Qocdarom
MHKA TIOKpHITHE. B 4YacTHOCTH, Ha TIONyYEHHOE XHUMHYECKOH 0O0paOOTKOU
¢docarom mmHKA MOKPHITHE B HCHBITAHUAX Ne 1 W 2 ObT HaHECEH MPOIYKT C
toproBeiM HazBaHuemM «RUST VETO AS EUy. Ilo ucteyeHuu IBYX 4acoB MOCIHE
HAHECEHUS aHTHKOPPO3HOHHON CMa3KH AaHTHKOPPO3HOHHYIO CMA3Ky YA BOAOU
Mo/, BBICOKMM JAaBlieHHEM. [IpW 3TOM Ha KOHTAKTHOH MOBEPXHOCTH HHUMIENSA B
ucnbITaHusaX Ne 1 1 2 0cTaBajaoCh MONYyYEHHOE XUMHUYECKOH 00padboTkol ocdaTom

LIMHKA MMOKPBITHE.
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[0191] Ilocne ymaneHus aHTUKOPPO3MOHHOM CMAa3KH Ha IMOTY4YEHHOE XMUMHYECKOH
oopadoTkoi (docharoMm LMHKA TOKPHITHE HAHOCWIM MAaJoOBsI3Koe wacio. B
YACTHOCTH, HA MOIYYEHHOE XUMHUYECKON 00pa0doTKOH PpochaTrom LMHKA TOKPHITHE B
ucnpiTanuax Ne 1 m 2 HaHecnH MaloBA3KOE Macio ¢ TOProsbiM HazBaHueM «WD-
40». WD-40 HaHOCHUIM pacHbUICHHEM HA KOHTAKTHYK) TMOBEPXHOCTbh HUIIIEIA,
pacnoyioxkeHHy1o Ha pacctosHur 500 mm. [Ipn HaHECEHHH TOKPBITHA PACTIBUICHHEM
HUTIIETh BPAlIaid BOKPYT €T0 IECHTPAIBHON OCH TakuUM 00pa3om, 4to0osl WD-40
ObLIa HAHECEHA HAa BCIO KOHTAKTHYIO TMOBEPXHOCTh Hummensd. CtaabHbIE TPYOBI C
PE3bOOBBIM COCTHHEHHEM IS He(PTIHOW CKBOKHHBI B HCTIBITAHUAX Ne 1 1 2 ObIn
W3TOTOBIIEHBI BBIIIEOTTHCAHHBIM CTIOCOOOM.
[0192] KoHTakTHast MOBEPXHOCTh HUMIIEIA B UCTIBITAHUHU Ne 3

Ha xoHTakTHO#M mMOBepXHOCTH HUMIENSA B HcTbITaHUH Ne 3 chopmMupoBaHO
MOKPHITHE, TIOMYYEHHOE XUMHUYECKOH 00paboTKoM (ocdarom IMHKA, aHATOTHYHO
ucnbiTaHusaM Ne 1 1 2. YenoBua nonydeHus: HOKPBITHA, IMOTYYEHHOTO XUMHYECKOU
o0paboTko# pocharom 1MHKA, OBLTH AHATIOTHYHBI UCTIBITAHUAM Ne 1 1 2.
[0193] Ha mokpeiTHH, TIOJYYEHHOM XHUMH4YECKOW 00paboTkou ¢ocdaToMm IMHKA,
copMUpOBaHO TBEPAOE AHTHKOPPO3HMOHHOE TOKpbITHE. Kommosumms —ams
(GbopMHPOBaHHS TBEPAOTO AHTUKOPPO3UOHHOTO TOKPBITUSA COAEPIKada B KAa4eCTBE
OCHOBHOTO KOMITOHEHTAa OTBEP)KIAEMBIH YIbTPAQHONIETOM TOIMMEDP HAa OCHOBE
aKpWIOBOTO TOoJMMepa. HaHeCEHHYI0 KOMMIO3ZHUIMIO i (POPMUPOBAHUS TBEPAOTO
AHTHUKOPPO3HOHHOTO TIOKPBITUS OONy4amd YiabTPAQUOIETOM TIPH H3BECTHBIX
YCIIOBUSIX, B PE3YyJbTaTE YEero OBLIO CHOPMHUPOBAHO TBEPAOE AHTHKOPPO3IHOHHOE
MOKPBITHE TONMHUHON npuUMePHO 20 MKM. [lonydeHHOE TBEPAOE AHTUKOPPO3UOHHOE
MOKPHITHE OBLIO TPO3PAYHBIM.
[0194] KonTakTHas moBepXHOCTh My(PTHI B HcTibITaHUAX No 1-3

MeTtannu3upoBaHHbId ciod K3 crinasa Cu-Sn-Zn TOMMMHON IPUMEPHO 8 MKM
chopMHPOBAIK TTOCPEACTBOM XOPOLIO U3BECTHOTO MPOIIECCA STEKTPOOCAKIACHUSA HA

KOHTAKTHOM TOBEPXHOCTH My(]pThl B HcmbiTanuax Ne 1-3. Xumuueckuidl coctas
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METAITM3UPOBaHHOTO cios U3 cruasa Cu-Sn-Zn: Cu B konuuecTse npumepHo 63%,
Sn B kommuecTBe npuMepHO 30% 1 Zn B KOIMYECTBE MPUMEPHO 7%.
[0195] KoMmozummto, coaepraniyto, B Macc.%: CBA3YyIOIIEE BEMIECTBO (B TOM YHCTIE
CMECh TIOJTUMEPa U TapaUHOBOTO BOCKA (MAaccOBOE COOTHOINEHHE MPUMEPHO 4:3) B
KauyeCcTBE OCHOBHOTO KOMITOHEHTa) B KOJM4YeCTBEe MpUMEpHO 70%, cMasky (cimaObrit
rpadut, [ITO®D wnm wHOE TOAOOHOE BEMIECTBO) B KommdecTBe mpuMepHO 20%,
MPOTHBOKOPPO3HOHHYIO TOOABKY B KOJMYECTBE MPUMEPHO 7% W MIACTH(PUKATOP B
konuyecTBe npumepHo 1%, Harpenu mo 130°C u HaHECTW MyTEeM PAacHbLICHHS Ha
METaJUTM3UPOBAHHBIN CclioW W3 cmiaBa Cu-Sn-Zn, mociie 4ero OXJIaJWIIH, MOTYYUB
TEM CAMBIM TBEPJOE CMA304YHOE MOKPBITHE TOMIHUHON 50 MKM.
[0196] Heckompko cTampHBIX TPYO C Pe3pOOBBIM COEOWHEHHEM I HEPTAHOU
CKBaKHUHBI B UCTIBITAHUAX Ne 1-3 U3roTOBUIIM C MOMOIIBIO PACKPBITHIX BBIIIE ITATOB.
[0197] WcripiTanue IO U3MEPEHUIO KPYTAIIETO MOMEHTA

Kpyrsammii MOMEHT BO Bpems CBUHYHMBAHHMA (HAa JTame pe3bOOBOTO
CBUHYMBAHU]) CTAIbHBIX TPYyO C PE3bOOBBIM COEIUMHEHHEM [Uid HE(PTIHOU
CKBAKMHBl B HCIBITAHUAX C COOTBETCTBYIOIIMMH HOMEPAMHM H3MEPAIU U
COCTABJSUIM JAUArpaMMmy KpyTAINEr0 MOMEHTa, MokKazaHHyro Ha OUI. 20. B
YaCTHOCTH, 3HAYEHUE KPYTAIIETO MOMEHTA 3aTSLKKU MOCTENIEHHO YBEIMYUBAIM IIPU
CKOpocTH 3aTsDKKH 10 00/MHH, W UCTIBITAHWE 3aKAHYWBAIH B TOT MOMEHT, KOTJa
MaTepuan npuooOpeTan cBouWcTBAa TekydecTH. Cchutounble oOo3HaueHus «Ts» Ha
OUT'. 20 0603HaUAOT KPYTALIHH MOMEHT yropa. Cceutounbie o0o3HaveHus «MTVy»
Ha OUI". 20 0003HAYAIOT 3HAYEHUE KPYTAIMETO MOMEHTA, TIPH KOTOPOM JIMHEHHBIN
cerMmeHT L u rpaduk kpyTtsmiero MomMeHTa mepecekarorcs. JImHeWHbIH cerMeHT L
MPEICTABIET COOOH NMPAMYIO JIMHUIO, KOTOPAs HMEET TOT JK€ HAKJIOH, YTO M HAKIIOH
NMMHEHHOW 00macTH rpaduka KpPyTAIIETO MOMEHTA TOCIE yIopa, W IS KOTOPOU
yrcno 00opotoB Ha 0,2 % OOJbIIe TPEBHIMACT YKA3aHHYIO BBIIIE JIMHEHHYIO
obmacte. B Hacrosmem mpumepe kpyTamuid MoMmMeHT Ty Ha mpenene TeKydecTd
(rpaHuIia MEXAY JTMHEWHOW OOJIACTHI0O W HEIMHEWHOW OOJACThI0 B JHArpPaMMe

KPYTALIET0O MOMEHTA TMOciie yrnopa) OblT HedeTkuM, nodtomy MTV ompenensmu ¢
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MOMOIIBIO JTUHEHHOTO cermeHTa L, 1 MTV Ob110 MPUHATO B KayecTBE MOKA3aTENIs
BMECTO KPYTAIIET0 MOMEHTa Ty Ha mpezene TeKydecTH. I'paduk, OTHOCAIIUMICS K
3HAYEHUIO KPYTAIIEr0O MOMEHTA B COOTBETCTBYIOINMX HcnblTaHuAX Ne 1-3, mokasan
Ha OUI'. 2. Ha OUI'. 2 kpyTamuil MOMEHT ymopa B UcHbITaHUHM No 3 IpHUHAT
paBHbiM 100, 1 mMoKa3aH KpyTAMIMH MOMEHT ynopa ¥ KpyTammil momeHT AT npu
COTPOTHUBIIEHUHU YTIOpa JJI KaKAO0ro HcnblTaHusa. Ha ructorpamMmax Juist Kaskaoro
ucbiTanuss Ha OUI. 2 BepXHHMH KOHEI[ 3aTPUXOBAHHOW YacTH 0003HAYaeT
KPYTAIMA MOMEHT TS ymopa, a BepXHHH KOHEI[ KOHTYPHOW YacTH 0003HAYaeT
3HaueHue MTV.
[0198] UcmpiTanme HA CTOWKOCTH K 00PAa30BAHUIO 3 TUPOB

Ormenka CTOMKOCTH K OOPa30BaHUIO 33aJWPOB TPOBOJHMIACH C TOMOIIBIO
WCIBITAHWA HA TOBTOPHOE CBHUHYMBaHUE. CBHHUMBAHME W Pa3BUHYMBAHUE
MOBTOPSAJIM TIPU KOMHATHOU Temmeparype (20°C), ucmonp3ys HHAMIENh U MypTy B
ucnbiTanusax Ne 1 ¥ 3, ¥ OIECHHBANH CTOMKOCTh K OOpPa30BaHUIO 3aHPOB. Bbin
YCTaHOBJIEH KPYTSIIUHA MOMEHT 3aTsDKKH 24350 ¢yrt-¢dyHT cunsl. [lo 3aBepmenuu
KKIOTO LMKIA CBHUHYMBAHMA M PAa3BHHYMBAHHUA BHU3YallbHO OCMAaTpPUBAaJIMU
KOHTAaKTHYI0 TIOBEPXHOCTh HHINIENA W KOHTAKTHYIO TIOBEPXHOCTh MY(THL
CocTosiHME BO3ZHHKHOBEHHS 33aJUPOB HA Pe3bOOBBIX YYACTKAX M y4YacTKax
METAUTMYECKOTO YIUIOTHEHUS TPOBEPSSIM BH3yaldbHO. UTO KacaeTcs YYacTKOB
METAJUTHYECKOTO YIUIOTHEHHS, WCIBITAHUE OBIJIO 3aKOHYEHO TPH BO3HUKHOBEHHH
3aaupoB. Ecnu 3amupsl Ha pe3pOOBOM YaCTH OBLITH HE3HAYUTEIIBHBIMH U MOTIJTH OBITh
OTPEMOHTHPOBAHBI TIYTEM BOCCTAHOBJICHWS ONHJIWBAHHUEM WIH TOJOOHBIM
CIOCOOOM, 3aJUphl YCTPAHAIM H TPOAODKATH HCIBITaHWE. MaKcUMalbHOE
KOJIMYECTBO LIMKJIOB CBHUHYMBAHUS MPUHATO PpaBHbIM MATH. Ecnu mocne
MaKCHMAaJIbHOTO yucaa MOBTOPHBIX CBUHYMBAHUMN HE BO3HHUKAJIO
HEPEMOHTONIPUTOAHBIX 33JUPOB HA PE3bOOBOM YacTH W 3aAUPOB HA YacTH
METAJUTMYECKOTO YIUIOTHEHHS, TO CUHUTAIH, YTO 0Opa3el BbIAEP)Kal UCIBITAaHHE (B

tabmmuie 1 0603HaueH OykBou «E» (0TIH4HO)).
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[0199] UcmipiTanne Ha XpaHEHUE TIOJ OTKPHITHIM HEOOM

3aIUTHOE YCTPOMCTBO, UMEIOLIEE Ty k€ (OpMY, UYTO U HUIIETh CTATbHON
TpYOBI C Pe3bOOBBIM COETMHEHUEM TS HE()TTHOW CKBaKUHBI B UCTIBITAHUSIX No 1-3,
YCTAaHOBWJIM HA HUNIENb, W CTAIbHBIE TPYOBI C PE3bOOBBIM COEAMHEHHEM JUIA
He(TIHONW CKBRXHHBI XPAHWIIA TIOJ OTKPBITHIM HEOOM B TE€YEHHE IIECTH HEIEINb.
[locne xpaHeHHs B TEYEHHME IIECTH HEAENIb HAIMYUE PIKaBUMHBI HAa KOHTAKTHOM
MOBEPXHOCTH HUIIMENS B KaKIOM HWCIBITAHUM TPOBEPAM BU3yalnbHO. Ecmm
BO3HUKHOBEHHE PYKABYMHBI HE TOATBEPIKIAIOCH, CUMTAIIN, YTO 00pa3el BhIIEP KA
ucnbiTanue (B Tabmuue 1 00o3HaveH OykBor «E» (0Tmm4HO)).
[0200] Pe3ynbpTaThl OLIEHKH

PesyneraTe! npeactasnensr Ha UL, 2 u B TaOmme 1.

[0201] Tabmuma 1

WcnbiTanme | McnbiTaHue Ha CTOMKOCTb K McnbiTaHne Ha BO3AEHCTBME NOTOAHbBIX
Ne 06pa3oBaHuio 3aaMpoB thakTopoB
1 E E
2 E E
3 E E

[0202] Kak mokazano wa ®OUI. 2, B cimydae CTampHOW TPYOBI C PE3bOOBHIM
COCAMHEHUEM I HEPTIHONW CKBOKWHBI B HCHBITAHUAX Ne 1 m Ne 2 kpyrsammid
MOMEHT TS ymopa yMEHBIIWJICA TIO CPABHEHHIO C OOBIYHOM CTaNbHOM TPYOOH C
Pe3p00BBIM COeTMHEHHEM U He(TAHOHM CKBakMHBI B cTibITanud Ne 3. Kpome Toro,
MTYV B ucnsitanmsax Ne 1 u 2 6601 mpumepHo paseH MTV B ucmibirannu Ne 3.

[0203] Kpome ToOrO, Kak moka3aHo B Tabmuie 1, cTampHbIE TPYOBI C PE3HOOBHIM
COeTMHEHUEM I HE(TIHONW CKBAKHUHBI B UCTIHITAHUAX Ne 1-3 mokasa BHICOKYIO
CTOMKOCTh K OOpa3oBaHWIO 3aaupoB. Kpome TOro, BO BpeMs HCIBITAHUS Ha
BO3JCHCTBHE MOTOJHBIX (PAKTOPOB BOSHUKHOBEHHE KOPPO3MU HE HAOIOJATIOCh HU

HAa OJHOW M3 CTAJIbHBIX TPYO C pPe3bOOBBIM COCTUHEHUEM I HEPTIHOW CKBaYKHHBI
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B ucnbiTanusx No 1-3, W crampHbie TPYOBl C Pe3bOOBBIM COETUHEHHEM JIJIs
HE(TIHOM CKBOKHWHBI B HCHBITAHUSIX Ne 1-3 mokasanu BBICOKYIO KOPPO3HOHHYIO
CTOMKOCTD.

[0204] Beimre ObIm pacKpsIT MPUMEP OCYMIECTBICHUS HACTOAMIETO H300PETECHUS.
OmHAaKO BHIMIEU3TOKECHHBINH TTPUMEP OCYIIECTBIICHUS M300PETCHHS SIBIICTCS JIHIIb
NPUMEPOM PeaTM3alii HacTosmiero u3o0pereHus. COOTBETCTBEHHO, HACTOSIIEE
W300pEeTEHHE HE OTPAHWYCHO BBHIMICONMHUCAHHBIM TMPUMEPOM OCYIICCTBIICHUS, H
YIOMSIHYTBIH BBITIIE TIPHUMEP MOXKET OBITh COOTBETCTBYIOIIIHMM 00pPa30M H3MEHEH W
peanm30BaH B mpeaenax o0bemMa OXpaHbl 0e3 OTKIIOHEHUS OT CYITHOCTH HACTOSIIETO

n300peTeHNUS.

[IEPEUEHD CChJIOUHBIX OBO3HAYEHMIA
[0205]

1 CranpHast TpyOa ¢ pe3pOOBBIM COCTUHEHUEM ISl HEPTIHOM CKBAsKHHBI
10 OcHOBHOM KOpITyC TPYOBI

10A Ilepsas kOHLEBAsA 4acTh

10B Bropas koHLEBas 4acThb

11 TpyOuaTsIii KOPITyC HUTIIIEISA

12 CoenunurtenpHas mydra

40, 40A Hunmess

41  YacTtb ¢ HApYKHOU Pe3bOOH

42  YOnOTHHTENBbHAA MOBEPXHOCTH HUIIIETA
43 YnopHas MOBEPXHOCTbH HUIIIEIIA

50  Mydra

51  Yacte c BHYTpEeHHEH Pe3bp0OH

52 YmnoTHUTENbHAs MOBEPXHOCTh MYy(PTHI

53 VYmopHas moBepXHOCTHh MY(THI

60  Tsepmoe cMa304HOE OKPBITHE

80 MajsoBsi3k0oe Maclo
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200 CranpHas TpyOa ¢ pe3b0OBBIM COEAMHEHUEM /I HEPTAHON CKBAKUHBI
400 KoHTaKkTHas MOBEPXHOCTHh HUIIIIEISA

500 KoHTrakTHas MOBEPXHOCTH MYy(PTHI

-03 -



OOPMVIIA U30BPETEHUA

L. CrampHass TpyOa ¢ pe3pOOBBIM COEIMHEHHEM IS HE(Q)TIHOM CKBaYKHHBI,
BBITIOJTHEHHAS! C BO3MOYKHOCTBIO CBHUHYMBAHUSA C JAPYrOM CTAIbHOW TPyOOH C
PE3b0OBBIM COETUHEHUEM [T HEPTAHONU CKBAKHMHBI, COACPIKAIIAS:

OCHOBHOUW KOPITyC TPYOBI, COACPKAIMUN TIEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHIIEBYIO YacCTh,

MIPH 3TOM

OCHOBHOU KOPITYC TPYOBI COACPIKUT:

HUMTENb, CPOPMUPOBAHHBIN HAa TIEPBOM KOHILIEBOM YACTH, TMPUYEM BO BpeMs
CBUHYMBAHUS HHIIIENb BCTABIAIOT B My(PTy IpYyrod CTaTbHOU TPYOBI ¢ pe3p00BBIM
COEMHEHUEM /IS HeTIHOW CKBKUHBI U CBUHYHMBAIOT C My(TOU APYTOH CTATHHON
TPYOBI C Pe3bOOBBIM COECTUHEHUEM JJTsT HE(DTIHOW CKBAYKUHBI, H

My(pTy, cHOPMHUPOBAHHYIO HA BTOPOM KOHIIEBOM YAacTH, MPUYEM BO BpeMs
CBUHUYMBAHUS HHIIIETb IPYrOW CTaTbHOM TPYOBI C Pe3bOOBBIM COEIMHEHHUEM IS
HE(TSIHOM CKBO)XHHBI BCTABIIIOT B MY(PTy, U My(pTy CBUHYHMBAIOT C HUIIIEIEM
APYTOM CTATBHOW TPYOBI C pe3bOOBBIM COETUHEHHEM JUTA HEPTIHOM CKBAKHHBL,

HUMIIENb COACPIKHUT:

KOHTAKTHYIO TIOBEPXHOCTh HHIIIETS, KOTOpPAas COACPIKHT TIO0 MEHBIIEH Mepe
YacTh C HAPY)KHOW pe3b0OH, BHITIOJHCHHYI0 HA BHEIODHEH TepUEPHIHON
MOBEPXHOCTH TIEPBOM KOHIEBOW YaCTH OCHOBHOTO KOPIyca TPYOBI, U KOTOpas BO
BpPEMsI CBHHYMBAHUSA BCTYIAET B KOHTAKT ¢ My(TOH Opyrod CTampHOM TPyOBI C
PE3bOOBBIM COETMHEHUEM T HEPTIHONU CKBAYKUHBI,

MAaJIOBS3KOE MACII0, HAHECEHHOE HA KOHTAKTHYIO TIOBEPXHOCTD HUMIIEI; U

My(Ta COOEpKUT:

KOHTAKTHYIO TIOBEPXHOCTh MY(PTHI, KOTOpas COAEPKHT 1O MEHBIIEH Mepe
YacTh C BHYTPEHHEH pe3pOOH, BBHIMONIHEHHYIO HAa BHYTPEHHEH mepu(epuiiHON

MOBEPXHOCTH BTOPOM KOHIIEBOM YaCTH OCHOBHOTO KOpITyca TPyObI, H KOTOpas BO
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BpEMsS CBHHYHBAHHUS BCTYIACT B KOHTAKT C KOHTAKTHOW TOBEPXHOCTHIO HHUTITIEIA
APYTOM CTAIbHOU TPYOBI C pe3600BBIM COEAUHEHUEM /I HEPTIHON CKBAXKUHBI, U
TBEPAOE CMA304YHOE TOKPBITHE, C(HOPMUPOBAHHOE HA  KOHTAKTHOM

MOBEPXHOCTH MY()THI WIIH HAJ{ HEH.

2. CranpHas TpyOa ¢ pe3bOOBBIM COCTMHEHHUEM I HE(PTSIHOW CKBAsKHHBI 110 TI.
1, B kOTOPOI:

KOHTaKTHAas MMOBEPXHOCTHh HUMIIENS JOTIOTHUTEIBHO COAEPKUT:

VIUTOTHATETBHYIO TIOBEPXHOCTh HHUIMENA, C(OPMHUPOBAHHYIO HAa BHEITHEH
nepruepUHOM MOBEPXHOCTH TIEPBOH KOHIIEBOW YaCTH W PACTIONOKEHHYIO JAITbIIE B
CTOPOHY TIEPETHETO KOHIIA, Y€M YacTh C HAPYKHOU Pe3b00H, U

VIIOPHYIO TIOBEPXHOCTh HMIIENSA, MPEAYCMOTPEHHYIO HA IEPEIHEM KOHIIE
MEPBOU KOHLIEBOM YaCTH; U

KOHTAKTHAS MOBEPXHOCTh MY(THI JOTOTHUTEIBHO COAEPIKHUT:

VIUIOTHUTENBHYIO TOBEPXHOCTh MY(PTHI, CHOPMUPOBAHHYIO HA BHYTPEHHEH
nepuepuitHOM MOBEPXHOCTHU MEPBOM KOHIIEBOM YaCTH U PACTIONOKEHHYIO 1aJIbIle B
CTOPOHY TIEPEIHEr0 KOHIA, YEM YaCTh C BHYTPEHHEH Pe3b0Oi, H

VIIOPHYIO TIOBEPXHOCTh MY(THL, TPETyCMOTPEHHYIO Ha MEPETHEM KOHIIE

BTOPOM KOHIICBOM YaCTH.

3. CranpHas TpyOa ¢ pe3bOOBBIM COCTMHEHUEM T HE(PTIHOW CKBAYKHHBI 110 TI.
1 nnm 2, B KOTOPOH:

HUTTIEIb TOTIOTHATEBHO COACPIKUT:

MONyYEHHOE  XHMHUYECKOW 00pabOTKOM  TOKPBHITHE HA  KOHTAKTHOM
MOBEPXHOCTH HUTIIIEJIS, U

MAJIOBSA3KOE MAacj0, HAHECEHHOE Ha TOJIyY€HHOE XHMHUYECKOH 00paboTKOM

MOKPBITHE.



4. CranpHas TpyOa ¢ pe3bOOBBIM COCTUHEHUEM JJIT HEPTIHOW CKBAXKHMHBI T10 TI.
3, B KOTOPOM:
B XHMHUYECKOM COCTAaBE CTAJIbHOW TPYOBI C Pe3bOOBBIM COCTHHEHUEM TS

He(pTAHOM CKBaKHMHBI COAEPIKaHUe XpoMa cocTaBieT 2,0 macc.% U MeHee.

5. CranpHast TpyOa ¢ pe3bOOBBIM COCIMHEHHWEM IS HE(TIHOW CKBAKHUHBI TIO
TFOOOMY |3 TLIL 1-4, B KOTOPOWH:

My(Ta JOTMOTHUTETFHO COIEPIKHUT:

META/UTA3UPOBAHHOE  MOKPBITHE, CPOPMHPOBAHHOE HA  KOHTAKTHOH
MOBEPXHOCTH My(PTHI; U

TBEPAOE CMA304YHOE TMOKPHITHE, C(HOPMUPOBAHHOE HA METAJUTM3HPOBAHHOM

MOKPBbITHH.

6. CranpHast TpyOa ¢ pe3bOOBBIM COCIWHEHWEM i HEPTIHOW CKBAKHHBI,
coJepKarasi:

OCHOBHOM KOPITyC TPYOBI, COAEPKAIIUIN MEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHLIEBYIO 4aCTh,

IIPH 3TOM

OCHOBHOU KOPITYC TPYOBI COACPIKHUT;

HUTTIEIh, C(HOPMHUPOBAHHBIH HA TIEPBOH KOHIICBOW YaCTH, H

MydTy, CHOPMHPOBAHHYIO HA BTOPOH KOHIIEBOW YaCTH;

HUIIIENb COACPIKUT:

KOHTaKTHYI0 NTOBEPXHOCTb HUIIIENS, COAEPKALLYIO M0 MEHBLIEH MEpE 4acThb C
HAPY’KHOW pe3b0OH, BBHITIOTHEHHYI0 HAa BHEIIHEH TEepU(PEPHUHHON TOBEPXHOCTH
MePBOM KOHIIEBOM YaCTH OCHOBHOTO KOPITyca TPYOBI;

AHTUKOPPO3HMOHHYIO CMa3Ky, HAHECEHHYH) HAa KOHTAKTHYIO IOBEPXHOCTH
HUIIIETIA,

My(]Ta COOEPIKUT:



KOHTAKTHYIO TIOBEPXHOCTHh MY(PTBI, COEPIKALIYIO M0 MEHBIIEH MEPE YacTh C
BHYTPEHHEN pe3b00i, BHIMOIHEHHYIO HA BHYTPEHHEH nepu(epuiiHON MOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOT'O KOpITyca TPYObI, U

TBEPAOE CMA30YHOE TIOKpPHITHE, C(HOPMHUPOBAHHOE HAa  KOHTAKTHOH

MOBEPXHOCTH MY()THI UIIH HAJl HEH.

7. CranpHas TpyOa ¢ pe3bOOBBIM COCTMHEHUEM T HE(PTSIHOM CKBAsKHHBI 110 TI.
6, B KOTOPOM:

KOHTAKTHAs MMOBEPXHOCTh HUMIEIA AOMOJHUTEIBHO COACPIKUT:

VIUTOTHATENBHYIO TIOBEPXHOCTh HHUIMIENA, C(HOPMHUPOBAHHYIO HAa BHEIIHEH
nepruepuifHOM MMOBEPXHOCTH MEPBOM KOHIIEBOW YaCTH U PACTIONOKEHHYIO JTaJIbIIe B
CTOPOHY NIEPEIHETO KOHIA, YEM YacTh C HAPYKHOHM Pe3p00H, H

VIOPHYIO TMOBEPXHOCTh HHIIENSA, NPEIYCMOTPEHHYIO HAa MEPEIHEM KOHLE
MEPBOU KOHLIEBOM YaCTH, U

KOHTAKTHAs MTOBEPXHOCTh MY(THI JOMOTHUTEIBHO COAEPIKHUT:

VIUIOTHUTENBHYIO TOBEPXHOCTh MY(PTHI, CPOPMHUPOBAHHYIO HA BHYTPEHHEH
nepuQepUitHON MOBEPXHOCTH MEPBOM KOHIIEBOM YaCTH M PACIIONIOKEHHYIO TAJIbINE B
CTOPOHY TIEPEHETO KOHIIA, YEM YacTh C BHYTPEHHEH Pe3bO0H, H

VIOPHYIO TOBEPXHOCTH MY(PTHI, NMPETYCMOTPEHHYI0 HAa TIEPETHEM KOHIIE

BTOPOM KOHILICBOM YaCTH.

8.  CranmpHas TpyOa ¢ pe3p0OBBIM COSAUHEHHUEM I HEPTIHOW CKBAKUHBI TIO LTI
6 WK 7, B KOTOPOM:

HUTITIEIb TOTIOTHATENBHO COACPIKUT:

MONYYEHHOE  XHMHUYECKOW 00pabOTKOM  TOKPHITHE HA  KOHTAKTHOHM
MOBEPXHOCTH HUIIIIEIS, U

AHTHKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 Ha TOJIY4Y€HHOE XHMHYECKOU

00pabOTKOM MOKPBITHE.



9. CranpHas TpyOa ¢ pe3bOOBBIM COCTUHEHUEM JJIT HEPTIHOW CKBAXKHMHBI T10 TI.
8, B KOTOPOM:
B XHMHUYECKOM COCTAaBE CTAJIbHOH TPYOBI ¢ Pe3bOOBBIM COCTUHEHHEM IS

He(pTAHOM CKBaKHMHBI COAEPIKaHUe XpoMa cocTaBieT 2,0 macc.% U MeHee.

10. CrampHas TpyOa ¢ pe3bOOBBIM COCTHHEHHEM Il HE()TIHOH CKBA’KHHBI IO
JTFOOOMY M3 TLIL 6-9, B KOTOPOM:

My(Ta JOTMOTHUTETFHO COIEPIKHUT:

METAIUTM3UPOBAHHOE  TIOKPBITHE, C(HOPMHUPOBAHHOE HAa  KOHTAKTHOH
MOBEPXHOCTH My(PTHI; U

TBEPAOE CMA30YHOE TOKPHITHE, CHOPMHUPOBAHHOE HA METAUTU3HPOBAHHOM

MOKPBbITHH.

11. CrampHas TpyOa ¢ pe3pOOBBIM COCAMHEHHEM JJIsi HE(TSIHOW CKBAKHHBI TIO
mo0oMy U3 1.1 6-10, TOMOTHUTENBHO COACPKAILAS:

3aIIUTHOE YCTPOMCTBO, BBIIIOJIHEHHOE B BHJE KOJIMAYKA M 3aKPEIUICHHOE Ha
HUIIIENE;

IIPH 3TOM

3aIIUTHOE YCTPOMCTBO COACPIKUT:

yactb B ¢opmMe TpyObl, B KOTOPOW BHYTPEHHSS pe3b0a BBIMOIHEHA HA
BHYTPEHHEH Tiepru(epUHHON TTOBEPXHOCTH, H

yacTh B (pOopMe KOJMAYKA, PACTIONIOKEHHYIO HA OJHOM KOHIIE YacTH B (hopme
TPyOBI;

paccrostare D1 Mexay BEpIIMHON HAPYKHOW PE3bOBI HUIIIETS H OCHOBAHHUEM
BHYTPEHHEU pe3bOBl YacTH B (opMe TPYOBI 3aMMTHOTO YCTPOMCTBA IMPEBBIIIAET
paccrosare D2 Mexay OCHOBAaHMEM HAPYXHOW Pe3bOBI HHIMENA W BEPIIUHOM
BHYTPEHHEN Pe3b0bI YaCTH B (hopMe TPYOBI 3aIIMUTHOTO YCTPOMCTBA; U

TommuHa T1 aHTUKOPPO3HOHHOM CMa3KH MEXKJIYy BEPIIMHOM HApy>KHOU

pe3pObl HUMIENS W OCHOBAHHMEM BHYTPEHHEH pe3bObl 4acTh B (opme TpyOsI
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3aI0MTHOTO YCTPOMCTBA MPEBBINACT TONIMHMHY 12 AHTUKOPPO3HOHHOM CMAa3Ku
MEXIy OCHOBAHHEM HAPY)KHOH pe3bObl HUIIMENA U BEPUIMHON BHYTPEHHEH pe3bObI

4yacTH B (hopMme TPyObI 3aIMUTHOTO YCTPOHCTBA.

12.  Cnoco0 H3roToBIeHHS COOPKH CTAIbHBIX TPYO /i HE(TAHOW CKBAKHHBI, B
KOTOPOM HECKOJIBKO CTAJIbHBIX TPYO C PE3bOOBBIM COCIMHEHHUEM I HEPTIHOU
CKBRXMHBI CBHHYHBAIOT JIPYT C APYTOM, COACPIKALIHH CIIETYFOIIHE STATIbI:

3Tan MOATOTOBKU CTAIGHOW TPYOBI M1 HE(TIHOW CKBAKWUHBI, HA KOTOPOM
MOJITOTABIIMBAIOT CTAIIGHYIO TPYOy C Pe3bOOBBIM COCIWHEHWEM IS HEPTIHOU
CKBAKUHBI,

NPH 3TOM

CTalbHAsA TPyOa C pPe3bOOBBIM COEAWHEHHEM [JII HE(PTIHOW CKBAKHHBI
COIEPIKHUT:

OCHOBHOMW KOPITyC TPYOBI, COAEPKAIUN TEPBYI0 KOHIIEBYIO YaCTh U BTOPYIO
KOHIIEBYIO YaCTh;

OCHOBHOM KOPITYC TPYOBI COACPIKHUT:

HUIIIENb, CHOPMUPOBAHHBIM HA MEPBOM KOHIIEBOH YacTH, U

My Ty, COPMUPOBAHHYIO HA BTOPOH KOHIIEBOH YacTH;

HUTTIETh COACPIKHT:

KOHTAKTHYIO TTIOBEPXHOCTh HHIIIEI, COACPIKAIIYIO TI0 MEHBIIIEH MEPE YacTh C
HAPY)KHOW pEe3b0OH, BBHITIOTHEHHYIO HAa BHEIIHEH TEPUPEPHUHHON TOBEPXHOCTH
MIePBOM KOHIIEBOM YaCTH OCHOBHOTO KOPITyCa TPYOBI;

AHTHKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0O Ha KOHTAKTHYIO TIOBEPXHOCTH
HUTITIETIS,;

My(Ta COOEpKUT:

KOHTAKTHYIO TIOBEPXHOCTHh MY(PTHI, COEPIKAIIYIO M0 MEHBIIEH MEPE YacTh C
BHYTPEHHEN Pe3b00H, BHIMOHEHHYIO HA BHYTPEHHEH Mepu(epuitHON OBEPXHOCTH

BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, U
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TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHUPOBAHHOE HA  KOHTAKTHOM
MOBEPXHOCTH MY(PTHI HIJIM HAJT HEM,

CTI0CO0 HM3TOTOBICHHUSA COOPKH CTAIBHBIX TPYO A HE(QTIHOH CKBaKUHBI,
TAKKE COJEPKUT CIIETYIOIIHE ITATIbI:

3Tam TPAHCIIOPTHPOBKH CTAIGHOW TPYOBI C PE3bOOBBIM COCAUHEHHEM IS
He(TIHONW CKBOKHHBI HA MECTHYIO TUTOINAAKY JJIT OTKPBITOTO XPAHEHHS, KOTOpPas
ABIIIETC MECTOM BPEMEHHOTO XPAaHEHWS CTaTbHOW TPyOBl C PE3bOOBBIM
COEAMHEHUEM U HE(DTAHOMN CKBayKUHBI,

3Tan BPEMEHHOTO XPAHEHHS CTATBHOU TPYOBI C PE3bOOBBIM COETHHEHUEM IS
He(TIHOW CKB&)KWHBI, JOCTABICHHOM HAa MECTHYIO TUIOMAAKY /IS OTKPBITOTO
XpaHEHUs, HA MECTHOM TIJIONIAIKE I OTKPHITOTO XPAHEHHUS,

3Tam, HAa KOTOPOM TIEpE] JJOCTaBKOW CTalNbHOM TPyOBI C PEe3bOOBBIM
COCTMHEHUEM [T HEe(PTAHOW CKBAXKWHBI, BPEMEHHO XPAHSAIMICHCS HA MECTHOM
TUIOIMIAJKE JUIA OTKPBITOrO XPAaHEHHUS, HA IUIOMAAKY I OypeHus HeTIHOU
CKB)KUHBI, HA KOTOPOW MOJDKHA OBITHh BBITIOJIHEHA COOpPKAa CTABHBIX TPYO IJIs
HE(QTSIHONM CKBAXHHBI, YHANAIOT AHTUKOPPO3HOHHYIO CMa3Ky, HAHECEHHYI0 Ha
KOHTaKTHYIO TIOBEPXHOCTh HHIMIEN CTATBHON TPYOBI C Pe3bOOBBIM COETUHEHHUEM
ans He(TIHOW CKBaKMHBL, M HAHOCAT MAJOBA3KOE MAci0 HAa KOHTAKTHYIO
MOBEPXHOCTH HUIITIEIA, C KOTOPOH yIajeHa aHTUKOPPO3HOHHAS CMa3Ka,

3Tal JOCTABKH CTAJIBHOW TPYOBI ¢ Pe3bOOBBIM COCAHHEHHEM I HEPTIHOM
CKBOXHHBI, B KOTOPOH Ha KOHTAKTHYIO TIOBEPXHOCTh HHIIIEIS HAHECEHO
MaJIOBS3KOE€ MAcCJI0, Ha TUTOIAIAKY I OYPeHUs HE(PTIHOW CKBAKUHBI, U

3Tam, Ha KOTOPOM Ha IUIOMANKE it OypeHHus HEPTAHOH CKBa)KHHBI
CTAJTbHYIO TPYOY C PE3bOOBBIM COCIHHEHHEM T He(DTIHON CKBAKUHBI, B KOTOPOM
HAa KOHTaKTHYIO TIOBEPXHOCTh HHIIIIEA HAHECEHO MAIOBA3KOE MACIIO, CBHHUMBAIOT C
APYTOH CTATBHOU TPYOOU C PE3bOOBBIM COCTHHEHHUEM IS HEPTIHOW CKBAKUHBI JIS

00pa3oBaHus COOPKH CTANBHBIX TPYO A1 HEPTIHON CKBAKHHBI.



13.  Cnoco0 H3rOTOBICHHA CTATbHOW TPYOBI C PE3bOOBBIM COEIUHEHHEM IS
HE(TSIHOU CKBAKUHBI, COJIEPIKAIIUN CIIETYIOITUE ITATIbI:

3Tan BPEMEHHOI'O XPaHEHHs CTAIBHON TPYOBI C PE3bOOBBIM COETUHEHUEM IS
HE(PTAHOW CKBaXHHBI, TOCTABICHHOH HAa MECTHYIO IUIOMIAAKY IS OTKPBITOTO
XPaHEHHM:, HA MECTHOM IIOINAAKE AT OTKPBITOTO XPAHECHHUA,

IIPH 3TOM

CTallbHast TPyOa C pPe3bOOBBIM COEAWHEHHEM I HE(PTIHOW CKBAXKUHBI
COJIEPKUT

OCHOBHOU KOPITyC TPYOBI, COAECPKAIMUN TIEPBYIO KOHIIEBYIO YaCTh U BTOPYIO
KOHLIEBYIO YacTh;

OCHOBHOU KOPITYC TPYOBI COACPIKUT:

HUMTIENb, CHOPMHUPOBAHHBIM HA TIEPBOM KOHIIEBOW YaCTH, H

My$Ty, CHOPMHPOBAHHYIO HA BTOPOH KOHIIEBOW YaCTH;

HUIIIENb COACPIKUT:

KOHTaKTHYIO ITOBEPXHOCTh HUIIIENS, COACPKALIYIO [0 MEHBIIEH MEpE 4acTh C
HAPY>KHOM pe3b0OH, BBHINIOTHEHHYIO HAa BHEIIHEH nNepupepHiHON MOBEPXHOCTH
NEPBOH KOHLIEBOW YaCTH OCHOBHOT'O KOPITyCa TPYOHI,

AHTUKOPPO3HUOHHYIO CMa3Ky, HAHECEHHYID HAa KOHTAKTHYIO IIOBEPXHOCTb
HUTIIEIA, U

My(dTa COmepKHUT:

KOHTAKTHYIO TIOBEPXHOCTh MY(PTHI, CONEPIKAIIYIO TT0 MEHBIIEH MEpPE YacTh C
BHYTPEHHEW Pe3b00H, BHIMIOTHEHHYIO HA BHYTPEHHEH Tepu(epruitHON TTOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYObI, U

TBEPAOE CMA304YHOE TOKPHITHE, C(HOPMHPOBAHHOE HA  KOHTAKTHOH
MOBEPXHOCTH MYy (PTHI;

CIOCO0 HM3TOTOBIIEHHS CTANbHOW TPYOBI C PE3bOOBBIM COCTUHEHHEM IS
He(TIHON CKBAKHHBI TAKKE COACPKHUT

3Tam, HAa KOTOPOM TIEpe] AOCTaBKOM CTalbHOM TPyOBl € Pe3bOOBBIM

COEAMHEHUEM I HEPTAHOM CKBAKMHBI, BPEMEHHO XpPAHAMECHCSI HAa MECTHOU
-8-



IUIOIMIAZKE ISl OTKPBITOrO XPAaHEHUS, HA IUIOMAAKY I OypeHus HeTIHOU
CKBA)KUHBI, HA KOTOPOH JTOJDKHA OBITH c(hopMUpPOBaHA COOPKA CTANBHBIX TPYO IS
HE(DTAHOW CKBKHMHBI, YIATSAIOT AHTHKOPPO3HOHHYIO CMa3Ky, HAHECEHHYIO Ha
KOHTaKTHYIO TIOBEPXHOCTh HHIIIENA CTAIbHOH TPYObI C Pe3bOOBBIM COEIHHEHHEM
It HEe(TIHOW CKBKWHBL, W HAHOCAT MAJOBA3KOE MACIO HA KOHTAKTHYIO

MOBEPXHOCTh HUIIIENS, C KOTOPOU yJaJeHa aHTUKOPPO3HUOHHASA CMa3Ka.
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