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COBMECTUTh BBICOKUM KPYTALIMM MOMEHT Ha IpEAelie TEKyd4eCTH C BBICOKOHM CTOMKOCTBIO K
oOpazoBaHmio 3aaupoB. Mertammnueckas TpyOa A HEPTAHOW CKBaKHHBI COIIACHO HACTOSIIEMY
N300pETEHUIO COAEPKUT OCHOBHOM Kopiryc TpyObl. OCHOBHOI Kopityc TpyOsI conepkut Hummens (40),
c(OpMHUpPOBaHHBIN Ha nepBoii KoHueBoi yactu (10A), u MydTy, cHOPMUPOBaHHYIO HA BTOPOIl KOHIEBOI
yacTd. Ha mepBoii KOHTaKTHOW MOBEPXHOCTH, PEICTABILIONIEH cO00H KOHTAaKTHYIO ToBepXHOCTH (400)
Humnmesns (40) WM KOHTaKTHYIO TMTOBEPXHOCTh MY(THI, c(OPMUPOBAH METAJUIN3UPOBAHHBIA CIIOH, M Ha
MEeTa/UIU3UPOBAHHOM ciioe c(hOpMHUPOBaH clI0i TBephoil cmasku. CpenHee apudmernyeckoe 3HaUCHHUE
IIepOXOBaTOCTH Ra BTOpOW KOHTAaKTHOH IMOBEPXHOCTH, MPEACTABILIIONIEH OO0 OPyTyi0 MOBEPXHOCTH
W3 KOHTAaKkTHOM moBepxHOcTH Hummens (400) M KOHTAKTHOW TMOBEPXHOCTH MY(]THI, COCTABISIET OT
0,5 mo 10,0 MkM, U Ha BTOpOW KOHTaKTHOW MOBEPXHOCTH C(HOPMHPOBAHO MONYTBEPAOE WU KHIKOE
AHTHKOPPO3HUOHHOE OKpHITHE (80).
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METAJUIMYECKASA TPYBA JUISI HEOTAHOU CKBAKHUHBI

OBJIACTb TEXHUKN
[0001] HacTosimiee n300peTeHHE OTHOCHUTCA K METAJUTHYECKOW TPyOe ISl HeTIHOU

CKBa’KHUHBI.

[IPEJIIIECTBYIOIINIM YPOBEHb TEXHUKH

[0002] MeTanmmudeckas Tpyoa it HeTIHOW CKBa)KHHBI HCIIONB3YETCS ISl OypeHHS
HA MECTOPOXKACHHUAX HE()TH W TPUPOAHOTO rasza (Jamee COBMECTHO HMEHYEMBIX
«He(TAHPIE CKBAXHHBDY). Metammmyeckas TpyOa A HE(TIHOW CKBAKHHBI UMEET
pe3pooBoe coemmHeHme. Ha OypoBod 1wromagke HE(TIHOW CKBAXKHUHBL, B
COOTBETCTBHH C TITyOWHOW HE(TAHOW CKBAKMHBI, HECKOIBKO METAITMYECKHX TPYyO
s He(DTIHOW CKBAKHWHBI COCAMHEHBI JJIi 00OpPa30BaHUSA OOBEAMHEHHOTO KOpPITyca
TPYOHBIX U3ACTHA HE(PTEMPOMBICTIOBOTO coprameHTa. OOBEAMHEHHBIA KOPITYC
TPYOHBIX M3AETHI HEPTETTPOMBICIOBOTO COPTAMEHTA MOIYYat0T IIyTEM CBUHYMBAHUA
METAIUTMYECKUX TPYO A HEPTAHOM CKBaXUHBI APYr ¢ ApyroM. OObeIMHEHHBIH
KOpIyC TPYOHBIX W3/AENHH HE(PTENPOMBICIIOBOTO COPTAMEHTA BBIHUMAIOT M
Pa3BUHYMBAIOT I WHCIIEKIWHU H T. I, ¥ TOCJIE WHCTIEKIUH OOBEIHHEHHBIN KOPITYC
TPYOHBIX HW3IENHA HEPTEIPOMBICIIOBOTO COPTAMEHTA CHOBA CBHHYHMBAIOT H
UCTIOIB3YIOT TOBTOPHO.

[0003] MeTtanmmyeckas TpyOa 1t HeQTIHON CKBKHHBI COACPKUT HHUIIIETb U MYy(TY.
Hunmens coaepXUT KOHTAaKTHYIO TOBEPXHOCTh HHUMIENSA, COACPIKAIMYI0 YacTh C
Hapy)KHOM pPe3b00H, BBIMONHEHHYI0 HAa BHEIIHEH TepH(epUitHOH TMOBEPXHOCTH
KOHIIEBOH YaCTH METAJTMYECKOH TPYOBI [u1d HEPTAHOM CKBaXHHBI. My Ta COmepKuT
KOHTAKTHYI0 TIOBEPXHOCTh MY(THL, COAECPXKAIIYI0 YacTh C BHYTPEHHEH pPe3pOOH,
BBITIOJTHEHHYI0O Ha BHYTPEHHEW TepU(EPUHHON TOBEPXHOCTH KOHIEBOM 4YacTH
METAITHYECKOH TPYOBI A1 HEPTAHON CKBAKHHBI.

[0004] KoHTakTHass TOBEPXHOCTh HMMIEIS M KOHTAKTHAS TMOBEPXHOCTh MY(QTHI

HCOAHOKPATHO HCIIBITBIBAOT CHIIBHOC TPCHUC IMPH CBHUHYMBAHWU W pPAa3BUHYUBAHHHU
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METAITMYECKON TPyOBl A7 HE(PTAHOW CKBAKHHBI. ECITM KOHTAKTHAs MOBEPXHOCTH
HUMTENS W KOHTAKTHAsA TIOBEPXHOCTh My(pThI HE 00IagaroT JIOCTATOYHOM
YCTOMYMBOCTBIO K TPEHHIO, MHOTOKPATHOE CBUHYMBAHHME U Pa3BUHYMBAHUE IIPUBOIAT
K OOpa30BaHMIO 3aAMPOB (HE NOAJAFOMIEMYCS YCTPAHEHHIO 3ae/JaHM0). Takum
o0pa3oM, MeTaji4eckas TpyOoa i HEPTIHOH CKBOKHHBI JOJDKHA HMMETh
AOCTATOYHYIO YCTOHYHMBOCTh K TPEHHIO, T. €. BBICOKYIO CTOMKOCTh K 0Opa30BAHHIO
3a/IUPOB.

[0005] OOBruHO ISt TOBBINICHHUS CTOMKOCTH K OOPA30BAHHIO 3aJHUPOB HCIIOIB3YIOT
KOMIIAYH/IHBIE KOHCHUCTEHTHBIE CMAa3KH C COJEP)KAHMEM TSKENBIX METaJUIOB,
HAa3bIBACMBIC «MPHCaaKaMm». HaHeceHHe KOMIIAyHAHOM KOHCHCTEHTHOM CMAas3KH Ha
KOHTAKTHYIO TIOBEPXHOCTH HUIIIIETS W/HIH KOHTAKTHYIO TIOBEPXHOCTH MY()TBI MOYKET
MOBBICUTh CTOMKOCTh METAIUTMYECKOM TPyOBl 1 HEPTAHOH CKBOXHHBI K
oOpasoBanuio 3aaupoB. OMHAKO TsDKENbie MeTawiel, Takue kak Pb, Zn u Cu,
CoJepKaluecss B KOMIAYHJIHBIX KOHCHCTEHTHBIX CMa3KaX, MOTYT BJIMATh Ha
OKpykaromryto cpexy. [losromy HeoOXoaumo pa3padoTaTh METAITHYECKYIO TPYyOy
1 He(PTIHOW CKBA)KMHBI, OTIMYAIOLIYIOCA BBICOKOM CTOMKOCTBIO K 0OPa30BaHHUIO
3aupoB 0€3 MPUMEHEHH KOMIIAYHIHOW KOHCHCTEHTHOW CMa3KH.

[0006] TloaTOoMy OBLIM TPEATIOKEHBI CHOCOOBI, B KOTOPBIX BMECTO KOMIAYHIHOW
KOHCUCTEHTHOM CMa3KH MCTOJB3YIOT TBEPAOE CMa304yHOE MOKpbiTHE. Hampumep, B
PE3bOOBOM COECIMHEHHH I TPYO, MPEIOKEHHOM B MyOIUKAIMKA MEKTyHAPOTHOM
3asBku No W0O2009/072486 (maTeHTHBIN JOKYMEHT 1), HA KOHTAKTHOW TTOBEPXHOCTH
My(TBI (OPMUPYIOT TBEPIOE CMA30YHOE TIOKPHITHE, & HA KOHTAKTHON MOBEPXHOCTH
HUNMENs (QOPMHUPYIOT TBEPAOE AHTHKOPPO3WHHOE TIOKPBITHE, COCTOSAIIEE W3
MOJIUMEPA, OTBEPIKAAEMOTO  YIbTPA(QHONETOBBIM H3Ty4YeHHEM. B TaTeHTHOM
JOKyMeHTE 1 yKa3aHO, YTO TBEPAOE CMA304YHOE MOKPBITHE IMO3BOJSET HCKIIOYHUTH
00pa3oBaHKE 33TUPOB JAKE TIPH MHOTOKPATHOM CBUHYHMBAHWUW M PA3BUHYMBAHHH.
[0007] B cBa3um ¢ 3TuM, Korga OOBEAMHEHHBIM KOPIMYC TPYOHBIX M3ACTUH
HE(TETPOMBICIIOBOTO COPTAMEHTA, B KOTOPOM HECKOJIBKO METAJUTMYECKUX TPYO I

HE(PTIHON CKBKUHBI CBUHYECHBI BMECTE, IPOABUTAIOT BIIEPE] B HEPTIHYIO CKBAKUHY,
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OOBEIMHEHHBIA KOPIyC TPYOHBIX W3ACIHA HE(TEMPOMBICIIOBOTO COPTAMEHTA
MPOABHUTralOT BHepes ¢ BpameHueM. [1macTel, B KOTOphIx 3aneraeT HeTh (He(TAHBIE
IUTACTHI), TPOXOAAT B TOPU3OHTAIBHOM, a HE B BEPTUKAJILHOM HAIPABICHUU.
[TosToMy Takue criocoOb! OypeHHs He(PTAHBIX CKBAKHMH, KAK HANPABICHHOE OypeHHEe
WA TOPU3OHTANIbHOE OypeHHe, BCe Yalle MPUMEHSIOT U1 0XBaTa IMHPOKOTO IUIacTa
HepTH u moBbImeHHs dSPdexTuBHOCTH HedTenOOBMHM. [Ipu HampaBieHHOM W
TOPH30HTAIBHOM  OYpeHHH  OOBEOWHEHHBIH  KOPIyC  TPYOHBIX  HM3ACITHH
HE(TETIPOMBICIIOBOTO COPTAMEHTA HM3THOAIOT TOJ 3E€MJICH, W HIDKHIOK KOHIEBYIO
4acTh OOBETUHEHHOTO KOPIyca TPYOHBIX HU3JENHHA HEPTETPOMBICTIOBOTO COPTAMEHTA
HANPaBISIIOT B JHATOHATBHOM HIIM TOPU3OHTAIFHOM HampasieHud. Ecnm HedTsIHAsA
CKBXMHA OPUEHTHPOBAHA B TOPHU3OHTAIBHOM WJIM HAKIIOHHOM HAIIPABIIEHWH, TO C
VBEIHYCHHEM JUTHHBI B TOPU3OHTAJIBHOM WM HAKIOHHOM  HAINPaBIICHUH
VBETHYUBACTCA  KPYTAMHUA  MOMEHT, HEOOXOAMMBIM  JIs  TPOABHKEHUS
00BEIUHEHHOTO KOPITyCa TPYOHBIX U3AENUH HE(TENPOMBICIOBOTO copTaMmeHnTa. Ecmm
MIPH TIPUIIOKEHUH TAKOTO BBICOKOTO KPYTAIIEr0 MOMEHTA METa/IM4ecKas Tpyoa s
HE(TIHONM CKBAXHHBI TOJABEPraeTcs IIACTHUECKOW AedopMaiMu, B HEKOTOPBIX
CllydasX MOXKET OKa3aTbCi HEBO3MOKHBIM COXPAaHUTh BBICOKHH  YPOBEHb
repMETHYHOCTH. Takum 00pa3oM, CymiecTBYeT MOTPEOHOCTh B METAJUTHYECKON TPyOe
W HEe(TIHOW CKBOKHHBL, KOTOpas He OyIeT TOABEPKEHA IUIACTHYECKOM
aepopMaM JaKe TPH TPUIOKEHHH BBICOKOTO KPYTAMIETO MOMEHTA, HWHBIMH
CIIOBAMH, B METAJUTMYECKOH TpyOe s HEPTAHOHW CKBAKHHBI, OTIIHYAIOMICHCS
BBICOKHM KPYTALIAM MOMEHTOM Ha TIPEJENe TEKYyUECTH.

[0008] B 3TOM OTHOIIEHUU «KPYTAIIUN MOMEHT HA TIPEACIIC TEKYYECTW) ONMPEAETSIIOT
creayromuM  obpazom. Ha OUI. 1 wuzobpakeH rtpapuk, WLIFOCTPUPYIOIIHN
B3aMMOCBS3b MEKAY KOJHYECTBOM OOOPOTOB METAITMYECKON TPYOBI it HeTIHOH
CKBXHHBI U KPYTAMIMM MOMEHTOM TPH CBHHYHMBAHWH METAJUTMYECKON TPYOBI I
HedTsIHOU ckBakuHBL. Kak mokazano va ®UI'. 1, mpu CBHHYMBAHUH METAIITHYECKUX
TpyO A HePTIHOM CKBOXHHBI MEXAYy COOOM CHayama KpPYTAMUHA MOMEHT
VBEIMYUBACTCA YMEPEHHO U TPOMOPLHMOHAIBHO KOJHUYECTBY 000potoB. Ilo mepe
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MPOJOIDKEHUS] CBHHYMBAHUS YYACTKH YIOpa METAJUIMYECKUX TPYyO M HepTAHOH
CKBAKMHBI BXOJAT B KOHTAKT APYT C ApYroM. BO3HUKarOImMi B 3TO BpeMs KPYTAIIUN
MOMEHT HA3bIBalOT «KpPyTAmMM MoMmeHTOM Ts ymopa». Ilocnme poctwkeHus
KpyTAIEero MomeHnrta T's ynopa npH NpOJOIDKEHUH CBUHYMBAHUA KPYTAIIMA MOMEHT
OBICTPO YBEIMYMBAETCS TPOMOPLMOHATBHO KOJMYECTBY 000pOTOB. CBHHUMBAHHUE
3aBEpIIAETCSI B MOMEHT BpPEMEHH, KOIJa KpyTSAMHUA MOMEHT JIOCTHTaeT
MPEIBAPHUTENBHO 3aJAHHOTO 3HAYeHHWs (KpyTiamero mMoMmeHTa To 3armmkku). [lpm
KpyTAmeM MOMEHTE TO 3aTS)KKM KOHTAaKTHbIE TOBEPXHOCTH HUTMIENA W MY(THI
B3aUMOJEUCTBYIOT JAPYyr C JPYroM C COOTBETCTBYIOIIMM JIABJIEHUEM MEXKIY
MOBEPXHOCTAMH. B 3TOM cilydae repMeTHUYHOCTh OOBEIMHEHHOTO KOPIyCa TPYOHBIX
W3 HE()TETIPOMBICIIOBOTO COPTAMEHTA, OOPA30BAHHOTO IyTEM CBHHYMBAHUA
HECKOJIPKAX METAJUTMIECKUX TPYO UIA He(PTAHON CKBAKHHBI, Oy/I€T BEICOKOH. Tem He
MEHEE, NPHU JaJIbHEHMIIEM YBETWYECHHH KpPYTALIET0O MOMEHTA, MPUIOKEHHOTO K
METAIUTMYECKON TpyOe aid HePTIHOW CKBAKWHBL, B HEKOTOPBIX CIy4asX 4YacTb
HUNTENA U My(THI IEPEXOAUT B TEKyU€E COCTOSHUE, YTO MPUBOAUT K IIIACTHYECKOM
nepopmarmu. KpyTamuii MOMEHT B 3TO BPEMs HA3bIBAIOT «KPYTAIIUM MOMEHTOM Ty
HA IpeJiesie TEKYYECTHY.

[0009] B cBa3u ¢ >THM, eclii MeTauTHYecKas TpyOa s HETIHOW CKBAKUHBI HE
WMEET y4YacTKa ymopa, TO €CTh B ClAy4Yae METa/UTMYECKOH TPyObl aisi HeTIHOMU
CKBRXHHBI, HMMECIOIMEH TAaK HA3bIBAEMbBIH «KITMHOBHIHBIA PE3bOOBOH TIPOPHUITBY,
B3aMMOCBS3b MEKAY KOJHYECTBOM OOOPOTOB METAITHYECKON TPYOBI Mt HeTIHOM
CKBXHHBI M KpPYTAIMIHM MOMEHTOM Takke TokazaHa wa OUI. 1, momo6HO
METAIDTHYECKON TPyOe A HEPTIHONW CKBAKHUHBI, HUMEIOMIEH yJacTOK ymopa. Takum
o0pa3oM, B Ciy4ae KIHHOBHAHOTO pe3p0OBOrO mpoduias B HANMpPaBICHUH
3aBHHYMBAHMA HUMIENSA [MHPHHA BEPUIMHBI PE3bOBI HA YACTH C HAPYKHOM Pe3bOOH
MOCTENEHHO YMEHBIIAETCS BJIOJb BHHTOBOM JHHHM PE3bOBI, a NIMPHHA KAaHABKH
Pe3bOBI HAa YaCTH C HAPYKHOW PE3b0OH TOCTETIEHHO YBEIMYUBAETCSA BIOIb BUHTOBOU
nuHUK pe3pObl. Kpome TOrOo, B HAmpaBleHWM 3aBUHYMBAHMSA HUIIIETS IIHPHHA
KaHABKHM Pe3bOBl HA YaCTHU C BHYTPEHHEW PEe3bOON MOCTENEHHO YMEHBINACTCSA BIOJIb
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BUHTOBOM JIMHUM PE3bOBI, a IMUPHUHA BEPIIUHBI P3Ol HA YACTH C HAPYKHOM Pe3b00H
MOCTENEHHO YBEIMYHUBAETCS BAOJIb BUHTOBOW JIMHUU PE3bOBI.

[0010] B ciydae meTanmuueckoi TpyObl 1y HEPTAHON CKBAKMHBI C KIMHOBHIHBIM
pe3s0oBEIM TpoduneM m Oe3 ydacTKa ymopa 1O MEpe CBUHYMBAHHA OIMOPHBIC
CTOPOHBI YaCTH C HAPYKHOH Pe3pOOM M YaCTH C BHYTPEHHEH Pe3b00H BCTYMAIOT B
KOHTAKT APYT C APYTOM, 3aKJIaJHBIE CTOPOHBI YACTH C HAPYKHOH Pe3bOOH M YacTH C
BHYTPEHHEH Pe3b0OH TAaKKe BCTYMAIOT B KOHTAKT JAPYT C IPYrOM, W TPOHCXOIUT
OmokupoBKa (mocaaka ¢ Hatarom). KpyTammii MOMEHT MpU OJTOKUPOBKE HA3BIBAIOT
CKOHTPALIUM KPYTALIUM MOMEHTOM». KOHTpAIIUI KpyTAIIMI MOMEHT SKBUBAJICHTEH
KPYTALIEMY MOMEHTY YIOpa B METAUTMYECKOH TpyOe id HepTAHON CKBAKHHBI,
coJleprkamel ydacTok ymopa. Takum 0o0pa3oM, B HACTOSIIEM PACKPHITHH, €CITH HE
VKa3aHO WHOE, HE YCTAHABIMBACTCA PA3IUYUE MEKIY KOHTPAIIUM KpPYTALIUM
MOMEHTOM M KPYTALIMM MOMEHTOM YIIOpa, M JJs OTCBUIKM K HHMM HCIIOJIb3YyeTCA
TEPMHUH «KPYTAIIUH MOMEHT yropa». B ciydae meTammiueckoi TpyOsI 1y He(TAHOM
CKBOKWUHBI, HWMEIOIMEH  KIWMHOBUAHBIA  Pe3bOOBOM  MpOoduiib, aHAIOTHYHO
METAIUTHYECKON TpyOe Il HE(PTIHOW CKBKHHBI, UMEIOIIEH Y4acTOK yIopa, Mocie
JOCTWKEHUS KPYTALIEro MOMEHTa TS ymopa, €ciM CBHHYMBAHHE NPOAOIDKACTCA,
KPYTAIIUA MOMEHT OyJeT OBICTPO YBEIMYUBATHCSA HPOTIOPIHOHAIBHO KOJIHUYECTBY
oboporoB. Kpome TOrO, €cnmm mocie 3TOro MpoAODKATh CBHHYHMBAHHME, BO3HHKACT
KpyTAIUA MOMEHT Ty Ha npeerne TEKYYECTH.

[0011] Kak OBLTO pacKkpbITO BHIIIE, B TIOCTEIHEE BPEMS CYIIECTBYET MOTPEOHOCTH B
METAIDTHYECKON TPyOe s HEPTIHOW CKBAKHHBI C BBICOKHMM KPYTSOIMM MOMEHTOM
Ha TIpeJieNie TEKyYECTH, KOTopas He OyAeT MOABEpP)KeHA TIACTHYECKOW AaedopMarmu
JaKe B CIOy4Yae TPHUIOKEHHS BBICOKOTO KPYTAINETO MOMEHTa. B myOmmkarmm
MekIyHapoaHoU 3asBkd Ne 2013/176281 (maTeHTHBIH AOKYMEHT 2) TPEITIOKEHO
pe3pooBoe coenmHeHHEe B (opMme maTpyOKa, OTIIMYAIOMIECECS TMPEBOCXOTHBIMH
XapaKTEPUCTUKAMU CBHHYMBAHMA C BBICOKHMM KPYTSAIIMM MOMEHTOM. B pe3pOoBOM
coeaMHEHHH B (opme maTpyOKa, PAcKphITOM B MATEHTHOM JOKyMEHTE 2, TIEPBOE
TBEPJOE CMA30YHOE MOKPHITHE (POPMUPYIOT HA YACTH, COAECPIKAINEH YY4aCTOK yropa
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KOHTAKTHOM TOBEPXHOCTH Hummens w/umu Mmy¢Tel. Kpome TOro, BTOpoe TBEpIOE
CMa304YHOE TOKpPHITHE (OPMHUPYIOT, IO MEHBIIEH MeEpe, Ha TOW 4YacTH BCEH
KOHTAaKTHOM IOBEPXHOCTH, HAa KOTOPOM OTCYTCTBYET IEPBOE TBEPAOE CMAa304HOE
nokpsiTue. TBepaocts mo KHymy mepBoro TBEpAOTO CMAa304HOIO IMOKPBITHS BBIIIE,
4eM TBEpAOCTh MO KHymy BTOpPOro TBEpPAOro CMa304HOTO MOKPHITHA. BOo Bpems
CBUHYMBAHUSA, TIOKA YYaCTOK yIOpPa HUIMEI W YYaCTOK yrmopa My(Tsl HE BOWIYT B
KOHTAaKT, JEHCTBYET BTOPOE TBEPJOE CMA304YHOE IMOKPBITHE, MMEIIIEE MEHBINYIO
TBEpAOCTh MO0 KHymy, W TeM caMbiM yMEHBIIaeT KOX((QUIIUEHT TPEHHUS BO BPEMS
3aBuHuYMBaHMA. [[03TOMY KpyTAIHMM MOMEHT ynopa ocraercs HM3kuM. [locme Toro,
KaK y4acTOK yTOpa HHUMIIETS U YYacTOK YImopa My(Thl BOWAYT B KOHTAKT, JEHCTBYET
MEPBOE TBEPAOE CMA30YHOE TOKPBITHE, UMEIOIIee O0Jee BBICOKYIO TBEPAOCTH IIO
Kayny, u Ttem cambpiMm yBenmuuBaeT Ko3(pQHUIMEHT TpeHus. Takum oOpasom,

YBEIIMYUBACTCS KPYTALIUNA MOMEHT HA IIPEACIIEC TEKYUYECTH.

CIIMCOK ITPOLIMTUPOBAHHbLIX MATEPHUAJIOB

I[TATEHTHBIE TOKYMEHTDBI

[0012]

[TarenTHbrit nokymeHT 1: [TyOnmukammsa meskayHapogHou 3aaBKku Ne 2009/072486

[TatenTHbIH qOKyMeHT 2: [TyOnukaiusa MesxayHapoaHou 3asBku Ne 2013/17628 1

CYINHOCTD U3OBPETEHUA

TEXHUYECKASA 3ATAYA

[0013] KpyTamuii MOMEHT Ha MpeAene TEKYYECTH MOKHO YBEIWYUTh, HCIONb3Y
CTI0CO0, PACKPBITHIA B TATEHTHOM JOKYMEHTE 2. TeM He MeHee, KPYTAIUH MOMEHT Ha
Mpeaee TEKy4eCTH MOYKHO TaKKe YBEIHUUTh APYruMu criocodamu. Kpome Toro, kak
PACKPBITO BBIIE, METAJUIMYECKasd TPyOa Ui HE(PTIHOW CKBAKHHBI TaKKE OJDKHA
OTJIMYATbCSl CTOMKOCTBIO K 0Opa3oBaHMIO 3aAMpOB. [103TOMY >KenaTenpHO HMETh
BO3MOKHOCTb COBMEIIEHHs BBICOKOTO KPYTALIET0O MOMEHTA HA MPEJETE TEKY4ECTH,

TaK U BBICOKOW CTOMKOCTH K 0OPa30BaHUIO 3aUPOB.
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[0014] 3amaueit HACTOAIMETO H30OPETCHHUS SBISETCA Pa3padOTKAa METAUTHYECKOHU
TPYOBI a1 HEPTIHON CKBAKHHBI, MO3BOJISIOMEH COBMECTUTh BBICOKUU KPYTAIIUN

MOMEHT Ha IpeJIesie TEKYUYECTH C BBICOKOH CTOMKOCTBIO K 00pa30BaHUIO 33/IMPOB.

PEIIEHUE 3AJIAYN
[0015] Meranmuieckas TpyOa it HEPTIHOW CKBAXWUHBI COTJIACHO HACTOSALIEMY
HW300PETEHUIO COJIEPIKHT

OCHOBHOHW KOPTYC TPYOBI, COAEPKANINK MEPBYIO KOHIIEBYIO YacTh U BTOPYIO
KOHIIEBYIO 4aCTh, IPH 3TOM

OCHOBHOH KOPITYC TPYOBI COAECPIKHUT

HUTIETh, CHOPMUPOBAHHBIA HA TIEPBOH KOHIIEBOW YaCTH, H
my(dTy, chopMHUpOBaHHYIO Ha BTOPOH KOHIIEBOW YacCTH;

HUIIIEIb COACPKUAT

KOHTAaKTHYIO ITOBEPXHOCTh HHIIIEIA, COACPIKAILYIO 110 MEHBIIEH MEPE 4acTh C
Hapy)KHOM pPe3b00H, BBIMOJIHEHHYI0O HAa BHEINHEH NepU(EepUHON TOBEPXHOCTH
NEPBOHM KOHLIEBOM YaCTH OCHOBHOTO KOPITyCa TPYOBL;

My(dTa coaepKuT

KOHTaKTHYIO TOBEPXHOCTHh MY(TBHI, COAEPKAIIYI0 0 MEHBINEH MEpEe YacTh C
BHYTPEHHEH Pe3bOOH, BBITIOJHEHHYIO Ha BHYTPEHHEH mepu(epuiHON TMOBEPXHOCTH
BTOPOH KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYOBI;

METAJUTM3HPOBAHHBIA  CIIOM  COPMHUPOBAH HA  TEPBOM  KOHTAKTHOU
MMOBEPXHOCTH, TIPUYEM TIEPBAs KOHTAKTHAS MOBEPXHOCTH MPEACTABIIET COOOH OIHY
MOBEPXHOCTh M3 KOHTAKTHOM MOBEPXHOCTH HHUIIENS W KOHTAKTHOH NOBEPXHOCTH
MY(THI,

CIION TBEPAOH cMa3ku CPOPMUPOBAH HA METAITIU3HPOBAHHOM CIIOE;

cpenHee apuMeTHIECKOE 3HAYCHHE MIEPOXOBATOCTH Ra BTOPOW KOHTAKTHOM
nosepxHocTH cocramaeT or 0,5 po 10,0 mMxM, mpuyem BTOpas KOHTaKTHas
MOBEPXHOCTh MPEJACTABIAECT COOOW JAPYTyI0 TOBEPXHOCTh M3 KOHTAKTHOHU

MOBEPXHOCTH HUMIENSA U KOHTAKTHOW MOBEPXHOCTH MY(THL; U
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HA BTOPOW KOHTAKTHOW TIOBEPXHOCTH C(POPMHUPOBAHO TOMYTBEPAOE HITH

JKUAKOC aHTHKOPPO3HUOHHOC IMOKPBITHEC.

TEXHUYECKHUE PE3VJIbTATHI U3OGPETEHIA

[0016] Metammueckas Tpyda s HeQTIHOH CKBAXWUHBI B COOTBETCTBHH C
HACTOSIIIMM H300PETEHHUEM TO3BOJIET OJHOBPEMEHHO PEAM30BaTh KaK BBICOKHH
KPYTSIIMA MOMEHT Ha TpeJeNne TEKy4decTH, TaK M BBICOKYIO CTOMKOCTh K

00pa30BaHUIO 33 TUPOB.

KPATKOE OITMCAHUE YEPTEXEM

[0017]

Ha O©OUI. 1 wu3o0paxkern rpaduk, WUIFOCTPUPYIOIMIMNA B3aUMOCBA3h MEKIY
KOJIMYECTBOM OOOPOTOB METAJUIMYECKOW TPYOBI Ui HEPTIHOW CKBOKHUHBI H
KPYTALIUM MOMEHTOM TPH CBHHUYMBAHHUM METAJUTHYECKOH TPYyOBl 11 He(TIHOU
CKBaKHHBI.

Ha ®OUI'. 2 mokazaHa cxeMa, WUTFOCTPUPYIOIIAS OJHH MPUMEP METAJUTHYECKON TPYOBI
A1 He()TAHOM CKBKHHBI C PE3b00H M COeTUHHUTEIHOW MY(TOH COTIACHO TAaHHOMY
BAPHUAHTY OCYIIECTBIIEHUS H300PETECHUA.

Ha OUI. 3 wu3o0pakeH 4YaCTHYHBIA BHI B paspese (MPOAOIBHOM paspese),
MapajuleIbHOM HATPABIICHUIO OCH MY(THI METAUTHUECKOW TPYObl Mt HedTIHOM
CKBa)KHUHEBI, MOKa3aHHOHW Ha OUI. 2.

Ha ®UI. 4 wuzoOpakeH BuUA B paspe3e, MNAPALICIHPHOM HAMPABICHUIO OCH
METANTMYECKON TpyOBl il He()TAHOHW CKBOKHWHBI, TOKazaHHoW ©Ha OUI. 3,
WJUTIOCTPHUPYIOITHHN HAXOAAIIYIOCS BOJM3H HUTITIIENS YaCTh METAJUTHIECKOU TPYOBI I
HE(TIHOU CKBAYKUHBI.

Ha ®UI. 5 wuzoOpakeH BuUA B pa3pe3e, MNAPALICIHPHOM HAMPABICHUAIO OCH
METAUTMYECKONH TpyOBl sl He()TAHONW CKBaKHWHBI, TokazanHoW ©Ha OUI. 3,
WJUTIOCTPUPYIOLIUN HAXOAAIIYIOCA BOMM3H My(PTHI YacTh METAJUTMIECKOU TPYOBI I

HE(TAHON CKBAYKUHBI.



Ha OHUI'. 6 mokaszana cxema, WIIIOCTPUPYIOIIAA APYrOW MPHUMEP METAILUIAYECKON
TpyObl 171 HE(PTAHOM CKBAOXHHBI C PE3pOOH M COCOUHHUTENBHOM MYy(TOH,
oTymyaromumiics or OUI. 2.

Ha ®UI. 7 mnokasaHa cxeMa, WUIIOCTPUPYIOMIAA METAIUTHYECKYIO TpyOy
WHTETPATPHOTO THIMA I HE(TIHOW CKBXHHBI COTJIACHO NTAHHOMY BapHAHTY
OCYIIECTBIICHUS U300PETCHHUS.

Ha ®UI. 8 wuzoOpakeH BHA B paspe3e M TMOACHEHHS CTPYKTYPHI Ha TIEPBOM
KOHTAKTHOM TOBEPXHOCTH B Clly4ae, KOI/Aa MepBas KOHTAKTHAsA IOBEPXHOCTH
MPEACTABIIET COOOH KOHTAKTHYIO TIOBEPXHOCTH MY(DTHI

Ha ®UI'. 9 wm3o0pakeH BHI B pa3pe3e I TMOSICHEHUS CTPYKTYPHl HAa BTOPOU
KOHTAKTHOM TIOBEPXHOCTH B CIy4yae, KOrJa BTOpas KOHTAaKTHAas IIOBEPXHOCTH
MPEICTABIET COOON KOHTAKTHYIO TIOBEPXHOCTH HUTITIEIIS.

Ha ®UI. 10 mpeacraBmeHa B YBETHYEHHOM MacmTabe 4YacTh BOJHM3HM BTOPOH
KOHTAaKTHOH moBepxHOCTH (Ha OUI. 9 - KOHTAKTHOH TOBEPXHOCTH HHIIIEINSA),
n3o0paxkenHou va OUI. 9.

Ha ®OUI'. 11 uzo0parkeH BUA B pa3pe3e A TOSICHEHUS CTPYKTYPHl Ha TEPBOU
KOHTAKTHOM TIOBEPXHOCTH B Clly4ae, KOIJA IepBas KOHTAKTHAas1 IIOBEPXHOCTb
NPEACTABIAET COO0M KOHTAKTHYIO MTOBEPXHOCThH HUTIIETIS.

Ha ®UI'. 12 m300paskeH BUA B paszpese A MOACHEHHS CTPYKTYPbl Ha BTOPOM
KOHTAKTHOM TIOBEPXHOCTH B CiIy4yae, KOrJa BTOpas KOHTAKTHAs1 MOBEPXHOCTH
MPEICTABIIET COOOH KOHTAKTHYIO TIOBEPXHOCTH MY()THL

Ha OUI'. 13 u3o0paskeH BHI, WLTIOCTPUPYIOIMUH CTPYKTYPY BTOPOM KOHTAKTHOM
MTOBEPXHOCTH, COACPKANICH TOJIyYeHHOE XHUMHYECKOW OOpaOOTKOW TOKPHITHE, B
Cllydae, KOT/Ia BTOPas KOHTAKTHAs TOBEPXHOCTH MPEICTABIAECT COOOM KOHTAKTHYIO
MMOBEPXHOCTHh HUIIIIEIS.

Ha O©OUI. 14 wuzo0paxkeHa auarpaMma KpYTAIIET0O MOMEHTA [UIA TIOSCHEHHA
HCTIBITAHUA 10 M3MEPEHUIO KPYTAIIET0 MOMEHTA HA TMPEAENE TEKYYeCTH B

COOTBETCTBUH ¢ [Ipumepamu.



OITMCAHHME BAPUAHTOB OCYIIECTBJIEHMA NU30BPETEHUA

[0018] Hmxe BapuaHT OCyIIECTBIECHUS W300peTeHUs OyIeT MOAPOOHO PACKPHIT CO
CCBUIKOM Ha uepTesku. Ha ueprexax OyIyT HCIONB30BAaThCS OJAMHAKOBBIE CCHUIOYHBIC
0003HAYEHUS JJI1 OJTHUX M TEX JK€ WJIM CXOJHBIX JETAllCH, M UX PACKPBITHE HE OyaeT
MOBTOPATHCA.

[0019] ABTOpbl HACTOSAIIETO H300PETEHUS BBHIMOTHHIA HECKOJBKO HCCIIEI0BAHHM
METAJUTMYCCKON TPYOBl 1jIs1 HE(PTSIHOW CKBAKHHBI, TMO3BOJISIOMENH OJHOBPEMEHHO
peanu30BaTh KaK BHICOKUN KPYTAIIUNA MOMEHT Ha MPEJIETIE TEKYUECTH, TaK U BBICOKYIO
CTOHMKOCTH K 00Pa30BaHHIO 33AHPOB. B pe3ynbraTe aBTOPHI HACTOAIIETO H300PETECHUS
MIPUILLIIY K CIEAYIOIIMM BBIBOJAM.

[0020] Hms yBenmWuyeHHs CTOWKOCTH K OOpPA30BAaHUIO 33aJUPOB TMPH CBHHYMBAHUU
METAIUIMYECKOM  TPYyOBl 1A HETAHOW  CKBOKHHBL,  MPEANOYTHTENBHO,
METAIUTM3UPOBAHHBIN CIOH CcOPMHPOBATh HA KOHTAKTHOM TOBEPXHOCTH (namee
«TepBas KOHTAKTHAas TOBEPXHOCTHY») HHUMIENS (Jalee «KOHTAKTHAsA TOBEPXHOCTH
HUNMENA») WIA HAa KOHTAKTHOM TOBEPXHOCTH MY(THI (anee «KOHTAKTHAS
MOBEPXHOCTh  My(TBI»), W CJIOHM TBepAOH cMa3ku c(HOpPMHUPOBATH Ha
METAIUTM3UPOBAHHOM ciioe. CTOMKOCTh K OOpa30BaHMIO 3aJAUPOB TIOBBIIIACTCS
Onmarojaps cMa3bIBAIOLIEMY JECHCTBHIO CIIOSA TBEPIOW CMa3Ku. MeTalmM3UpOBaHHBIN
CIIOM TaKKe MOBBINIAET CTOMKOCTh K 0OPA30BAHHUIO 33JUPOB, a METAJTH3HPOBAHHBIH
CJIOM, HWMEIOIUN BBICOKYIO TBEPAOCTh M BBICOKYID TEMIIEPATYpy IUIABIICHUA,
JAOTIOTHUTENTFHO TIOBBIMIAET CTOMKOCTh K OOPAa30BAHHUIO 3aJMPOB MPH CBUHYHBAHUU.
[TosToMy aBTOpPHI HACTOSMIETO M300PETEHHUS PEIIHIIM, YTO, MPUHUMAs BO BHUMAaHHE
CTOMKOCTP K  OOpa3OBaHHIO  33JUPOB,  TPEAMOYTHTENHHO  (GOpPMHPOBATH
METAJUTU3UPOBAHHBIN CIIOM W CJIOW TBEPIOW CMa3KH MHOTOCIIOMHBIM CIIOCOOOM Ha
MEPBOM  KOHTAKTHOM  TOBEPXHOCTH, TPEACTABISIONIEH COOOM  KOHTaKTHYIO
MOBEPXHOCTH HUTIMEIS WITH KOHTAKTHYIO TTOBEPXHOCTh MY()THI.

[0021] B cnywae, korga MeTaUIM3UPOBAHHBIA CIIOM U CIIOM TBEPAOM CMas3Ku
MOCIIEIOBATEIBHO ~ HAHECEHbl ~ HAa  MEPBYKD  KOHTAKTHYIHO  IIOBEPXHOCTH,

MPEICTABIIIONYI0 COOOW KOHTAKTHYIO TOBEPXHOCTh HHUIMIENS WM KOHTAKTHYIO
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MOBEPXHOCTh MY(THI, aBTOPBI HACTOAIMIETO H300PETECHUS TAKKE BBIOJIHUIH
HCCIIEIOBAHUA CTPYKTYPbl BTOPOM KOHTAKTHOM ITOBEPXHOCTH, NPEACTABIIAIOIIECH
COOOM PYryI0 KOHTAKTHYIO MOBEPXHOCTh M3 KOHTAKTHOM MOBEPXHOCTH HUMIENSA H
KOHTAKTHOW TOBEPXHOCTH MY(THI, C LENbI0 YBEIHYCHUS KPYTAIETO MOMEHTA NpPH
COXPAHEHUH CTOUKOCTH K 00OPa30BAHMIO 33 HPOB.

[0022] TIpu osToM wMeTalIHUECKHe TPYOBl T HEPTIHOW CKBAKHHBI TIOCTE
W3TOTOBJICHUSI XPAHAT TIOJ OTKPBITBIM HEOOM Ha TUIOIIAJKE, PACTIONOKCHHON
HEJAJEKO OT MecTa OypeHUsI He()TTHON CKBaKHHBI, 10 (DAKTHYECKOTO HCIIOTh30BAHUS
it OypeHuss HEe(TIHOW CKBAXHHBI. [akuM 00pa3oM, METAIIIMYECKHE TPYOBI I
He(TIHOU CKBAKHHBI JIOJDKHBI 00JIaaTh ONPEICICHHOW KOPPO3HOHHON CTOMKOCTBIO,
a HE TOJNIBKO CTOMKOCTBIO K O0pa3oBaHWIO 3aaupoB. l[losTOMy B OOBMHOU
METAIUIMYECKON TpyOe A He(TIHOW CKBOKHWHBI, HWMEIOMIEH KOHTaKTHYIO
MOBEPXHOCTh HUMIENS M KOHTAKTHYIO TIOBEPXHOCTH MY(PTHI, B HEKOTOPHIX CITydasx
KpaliHUH BEPXHUU CIOH NEPBON KOHTAKTHON MOBEPXHOCTH TIPEJCTABIET COOOH CIIOH
TBEPAOM CMAa3KM, a KpPaWMHMM BEPXHUM CJIOM BTOPOM KOHTAKTHOM IOBEPXHOCTH
MPEACTABIAET COOOM M3BECTHOE TBEPAOE AHTHKOPPO3HOHHOE MOKPBITHE, COCTOALIEE
U3 TIOJIMMEPA, OTBEP)KIAEMOIO YIbTPApHOIETOBBIM H3IydeHHEM. TeM HEe MeHee,
TBEPAOE AHTUKOPPO3UOHHOE TOKPHITHE HE OONANACT NEHCTBHEM, YBEIMYHBAIOIINM
KPYTAIIUHA MOMEHT HA MPEENE TEKy4YECTH.

[0023] TTosToMy y aBTOPOB HACTOSINETO0 W300pETEHHMsS BO3HHKIIA WICS YBEIUYHTDH
KO3(PHUIMEHT TPEHHUS W YBEIWYUTHh KPYTAMIMA MOMEHT HAa TIPEJeNie TEKy4eCTH BO
BpeMs CBHHYMBAHHUS ITyTEM TMPHIAHUS BTOPOM KOHTAKTHOW TOBEPXHOCTH (HOPMBI
(TEKCTYpHI), OTIMYAOMIEHUCS OT (POPMBI TOBEPXHOCTH H3BECTHOM METAJUTHYECKOM
TPYOBI U1 HEPTAHON CKBaKHUHBI, 0€3 MUCTIONB30BAHUA TBEPAOTO AHTHKOPPO3HOHHOTO
nokpeiTHs. [lanee, B pe3ynbTaTe JOMOJHHUTEIBHOIO PACCMOTPEHMS, YV aBTOPOB
HACTOSAMIETO HW300pPETeHHsA BO3HUKIA HAEA, 3aKIOYAOINAsACId B TOM, YTO TIPH
ONPEJEIICHHON IEPOXOBATOCTH BTOPOU KOHTAKTHOM MOBEPXHOCTH IJIOTHBIM KOHTAKT
NEPBOM KOHTAKTHOM MOBEPXHOCTH M BTOPOM KOHTAKTHOM ITOBEPXHOCTH BO BpPEMs

CBUHYMBAHUSA TIO3BOJIUT TIOJYYHUTh BBICOKHH KOI(PPUIMEHT TPEHUS 3a CUEeT
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METAJUIM3UPOBAHHOIO CJIOA TOJ CIIOEM TBEPAOM CMAa3KHM IIEPBOM KOHTAKTHOM
MIOBEPXHOCTH M HEPOBHOCTEH BTOPOM KOHTAKTHOM IIOBEPXHOCTH, B PE3YIbTATE
YBEIIMYUTCA KPYTALIUA MOMEHT Ha MPEJEIIEC TEKYYECTH.

[0024] C ppyro#t CTOPOHBI, TPEINOYTHTENBHO OOECHEUYUTh ONPEACTICHHYIO
KOPPO3HMOHHYIO CTOMKOCTh BTOPOM KOHTAKTHOM MOBEPXHOCTH. T€M HE MEHEE, €CIIHM Ha
BTOPOW KOHTAKTHOW TIOBEPXHOCTH, TOBEPXHOCTh KOTOPOHW OBIIa HIEPOXOBATOM,
c(OpMHPOBAHO OOBIYHOE M3BECTHOE TBEPAOE AHTUKOPPO3HOHHOE TIOKPHITHE,
HEPOBHOCTh BTOPOM KOHTAKTHOM MOBEPXHOCTH HE OyJET MEpEeHECeHa HA TIOBEPXHOCTD
TBEPAOTO AHTUKOPPO3HUOHHOTO MOKPBITHS, U, CIEAOBATEIIBHO, TOBEPXHOCTH TBEPAOTO
AHTHKOPPO3HOHHOTO TIOKPBHITHS HE OYyJET IMIEPOXOBATOM /IO CTETNIEHH HEPOBHOCTH
BTOPOM KOHTAKTHON ITOBEPXHOCTH.

[0025] TTosTOMy aBTOpPBI HACTOAINETO W300PETEHUS MPUAYMATH (OPMHUPOBATH Ha
BTOPOM KOHTAaKTHOM IIOBEPXHOCTH, SBIIOMICHCS NIEPOXOBATOM ITOBEPXHOCTHIO,
MOJIYTBEPAOE WIIH SKHUAKOE AHTUKOPPO3HOHHOE ITOKPBITHE, a HE TBEPAOE IOKPBITHE.
Kornma Ha miepoxoBaToi BTOPOH KOHTAKTHOM MOBEPXHOCTH (POPMHUPYIOT TOTYTBEPAOE
WJIU JKUJKOE€ AHTHUKOPPO3HOHHOE IOKPBITHE, AHTUKOPPO3HOHHBIE CBOMCTBA BTOPOM
KOHTAKTHOH TIOBEPXHOCTH OOECTIEUYHBAIOTCA AHTHKOPPO3HOHHBIM TIOKPBITHEM, H
KOIja mepBasg KOHTAaKTHAsl IMMOBEPXHOCTh U BTOPas KOHTAKTHASA MOBEPXHOCTH IUIOTHO
CONPHUKACAIOTC BO BpeMs CBUHYMBAHUA, AQHTUKOPPO3MOHHOE TOKPBITHE HA
KOHTAKTHOM YaCTH JIETKO BBIAABIMBACTCA U3 MMPOMEKYTKA MEKAY MEPBOM KOHTAKTHOM
MOBEPXHOCTHIO M BTOPOW KOHTAKTHOH TIOBEPXHOCTHIO. TakuM 00pa3oM, HUCTIOIB3YS
METAJUIM3UPOBAHHBIA CIIOM TOJ CJIOEM TBEPAOM CMa3KH NEPBOM KOHTAKTHOM
MIOBEPXHOCTH W HEPOBHOCTH BTOPOM KOHTAKTHOM IIOBEPXHOCTH IOBBIMIAOT
KO3(PHUIMEHT TPEHHA M, KaK CIIEACTBHE, YBEIMYMBAIOT KPYTAIMIHUA MOMEHT Ha
MPEEIIE TEKYYECTH.

[0026] Mertanmuueckas TpyOa s HEPTIHOW CKBAXHHBI COTJIACHO HACTOALIEMY
W300pPETEHUIO, BBITIOJIHEHHAS HA OCHOBE BBIIICIIPUBEACHHBIX PE3yJIbTATOB, MMEET
CJIEYIOLIYI0 KOHCTPYKIUIO.

[0027] 1. MeTannu4ueckas TpyOa 1 HeTIHONU CKBAKHHBI, CONEPIKAIIAs:
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OCHOBHOHM KOPIYC TPYOBI, COAEPKAUINM MEPBYI0 KOHIIEBYIO YacTh M BTOPYIO
KOHILIEBYIO 4aCTh,

IIPH 3TOM

OCHOBHOW KOPIYC TPYOBI COAECPIKUT

HUTMTEIh, C(HOPMHPOBAHHBIH HA TIEPBOH KOHIIEBOHW YaCTH, U
mydry, chopMHpPOBaHHYIO Ha BTOPOH KOHILIEBOH YaCTH;

HUIIIEb COACPKUAT

KOHTAaKTHYIO TTOBEPXHOCTh HHIIIEIA, COACPIKAILYIO 10 MEHBIIEH MEPE 4acTh C
Hapy)KHOM pPe3b00H, BBIMOJIHEHHYI0 HAa BHEIMHEH TepU(EPUIHON TOBEPXHOCTH
MEPBOM KOHIIEBOH YaCTH OCHOBHOTO KOPITyCa TPYOBI;

My(dTa cCOmepKUT

KOHTAKTHYIO TIOBEPXHOCTh MY(THI, COAEPIKAIIYIO 10 MEHBLIEH MEpe YacTh C
BHYTPEHHEHW Pe3bOOH, BBITIOJHEHHYIO HA BHYTPEHHEH mMepu(epuiiHON TTOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYOBI;

METAJUTM3HUPOBAHHBIM  CIIOM  cOPMHpPOBAH HA  TEPBOM  KOHTAKTHOHU
MOBEPXHOCTH, TMPUYEM IEepPBasi KOHTAKTHAS MOBEPXHOCTh MPEACTABIAECT COOOH OAHY
MOBEPXHOCTh W3 KOHTAKTHOM IIOBEPXHOCTH HUIIIEIA M KOHTAKTHOM IOBEPXHOCTHU
My (THI;

CITOH TBEPIOH CMa3KH C(HOPMHUPOBAH HA METAJUTM3HPOBAHHOM CJIOE;

cpemHee apuMETHYECKOE 3HAYCHHE NMIEPOXOBATOCTH Ra BTOPON KOHTAKTHOM
noBepxHocTH coctaBmaeT oT 0,5 mo 10,0 MkM, npuyem BTOpas KOHTAKTHAs
MOBEPXHOCTh ~ TMPEJACTABIAECT COOOW JAPYTyI0 TOBEPXHOCTh W3 KOHTAKTHOHU
MOBEPXHOCTH HUMTIEA W KOHTAKTHOW MTOBEPXHOCTH MY(THI; U

Ha BTOPOM KOHTAKTHOW TIOBEPXHOCTH C(OPMHUPOBAHO TONYTBEPAOE WITH
KHJKOE aHTHKOPPO3HOHHOE TTOKPBITHE.

[0028] 2. MeTtamnmu4aeckas Tpy0Oa it He(TIHOW CKBKHHBI TIO T1. 1, B KOTOPOH:
HA BTOPOM KOHTAKTHOW TOBEPXHOCTH JOTOJHUTEIILHO C(HOPMUPOBAHO

MOJTyYEHHOE XUMUYECKOH 00pa00TKOM MOKPBITHE, U
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AHTUKOPPO3HOHHOE TOKPHITHE C(HOPMHUPOBAHO HA TOIYYCHHOM XHUMHYECKOM
00pabOTKOM MOKPBITHH.
[0029] 3. Metanmuueckas TpyOa 1y HeTAHOM CKBaXMHBI MO IL.I. 1 wimm 2, B
KOTOpPOH

BTOpasi KOHTAKTHAS TIOBEPXHOCTh MOJIBEPTHYTA CTPYHHOU 00padOTKeE.
[0030] 4. MeTtanmudeckas TpyoOa st HeTTHOW CKBAXHUHBI TI0 JTF0O00MY W3 TL.IL. 1 - 3, B
KOTOPOM

METAJTA3HPOBAHHBIN CJIOM BBITIOJTHEH U3 cIuiaBa Zn-Ni.
[0031] Hamee OymeT moapoOHO pacKpbiTa METaTHYecKas TpyOa mmst HedTTHOU
CKB)KHHBI COTJIACHO HACTOSIIEMY BAPHAHTY OCYIIECTBICHUSA H300PETCHUS.
[0032] KoHCTpyKIHsS METATUTHIECKOHW TPYOBI 11 HEPTAHOM CKBAYKUHBI

CHauana, miepes; ONTMCAHHEM METAJUTHYECKOW TPYOBI s HEPTAHON CKBaYKUHBI
COTJIACHO HACTOANIEMY BAPHAHTY OCYIIECTBICHHA H300pETEHUs, OyIyT OTHMCAHBI
KOHCTPYKIIMH METAUTMYECKUX TPYO UIA HEPTAHON CKBAKUHBI, KOTOPHIE SBISAIOTCS
MPEIMETOM HACTOAIIETO BapHaHTa OCYIIECTBICHHA HU300peTeHusA. JlocTymHbIMH
TUNIAMHM METAJTMYECKUX TPYO Ans HEPTIHONW CKBAKHHBI SABISAIOTCS METAIMYECKas
TpyOa THIA C pe3pOOH M COCTUHHTENIbHOW My(TOH i1 HE(QTAHOW CKBAKHHBI U
METAJUTHYECKask TPyOa MHTETPANTBHOTO THMA 1jis HeTaHOU ckBakuHbI. Hipke Oyaer
MOIPOOHO PACKPBIT KAKIBIH THIT METAJUTAYECKON TPYOBI I HEPTIHOW CKBAYKUHBI.
[0033] Bapuant, B KOTOpOM MeTajmHueckas Tpyoa 1 amsi He(TIHOW CKBaKHHBI
MPECTABIIET COOOM THII C Pe3b00H U COeTUHUTENHHON My (hTOH

Ha ©UI'. 2 nokaszaHa cxema, WIUTFOCTPUPYIOIIAS. OAWH NPUMEP METATUTUHYECKOM
TpyOBl 1 ai He(TIHOW CKBAKHHBI COTIIACHO MAHHOMY BapHAHTY OCYINECTBIICHHUS
m3o0perernsi. Ha OUI. 2 mokaszaHa cxema, HILTIOCTPUPYIOMAS METAILNTHYECKYFO
TpyOy 1 mms HeTIHOW CKBAKWHBI TaK HA3bIBAEMOTO THIIA C PE3pOOH U
coequauTenbHON MydTor. Kak mokazano ma ®UI. 2, merammueckas tpyda 1 mis
He()TIHOU CKBAXKUHBI COACPKUT OCHOBHOM KOpmyc 10 TpyOHBI.
[0034] OcHoBHOM kopmyc 10 TpyOBI TpOCTHpaeTCs B HAIMPABIECHHH OCH TPYOBL
[Tomepeunoe cevyeHue, MEPNEHAMKYSIPHOE HAMPABICHUIO OCH TPYOBI OCHOBHOTO
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kopmyca 10 TpyOsL, umeeT kpyriyio ¢opmy. OcHOBHOUM Kopiryc 10 TpyObI COOEPKHUT
NEPBYIO KOHIEBYIO 4YacTh 10A u BTOpYyr KOHIEBYIO uacTe 10B. IlepBas koHuesas
yacth 10A sBIAETCS KOHLEBOM 4YacThbl0 HA CTOPOHE, MPOTHUBOIOJOKHON BTOPOH
koHueBor yactu 10B. B mertammdeckoit Tpy6e 1 mis HeTIHON CKBaKHUHBI THIA C
Pe3pO0r U COETMHUTENBHON My(TOH, n300pakeHHOH Ha OUI. 2, OCHOBHOM KOPITYC
10 TpyOBI COAEPKUT TPyOUaThId Kopryc 11 HuUmmens u coemuHUTENbHYI0 MydTy 12.
CoenunutensHas MmydTa 12 mprucoemMHeHa K OAHOMY KOHILy TpyOuaToro kopmyca 11
Hummenst. B wactHocTH, coenuauTebHAS MydTa 12 HaBHHUEHA HAa pe3bOy HA OJHOM
KOHIIE TpyOUaToro koprmyca 11 Hummers.
[0035] Ha ®UI'. 3 moka3zaH 4YaCTHYHBIA BHA B paspese (TPOAOTBHOM pas3pese),
MapajuileIbHOM  HAMpPAaBICHHIO OCH  TPYOBI  COCIWHUTENbHOW  MydpTer 12
METaTHYeCKOU TpyOs! 1 mms HedTIHOW CKBakWHBI, mokaszanHou Ha OUI. 2. Kak
nokazano Ha OUI'. 2 u ®UI'. 3, ocroBHOM Kopmyc 10 TpyOBI comepskut HUMIEs 40 u
mypty 50. Hunmens 40 cpopmupoBan Ha mepBoi KoHIEBOH 4acTd 10A OCHOBHOTO
kopryca 10 TpyOsl. Ilpu cBuHumBaHumM Hunmens 40 BCTaBIAOT B My(Ty Apyroi
METAJUTMYECKON TPYOBI AN HEPTAHOM CKBa)KMHBI (HE MOKA3aHHOM Ha (urype) u
BBUHYMBAIOT B My(QTY APYTOM METAIITUNIECKOH TPYOBI A1 HEPTIHON CKBAKUHBI.
[0036] MydTa 50 chopmupoBana Ha BTOpoH KoHIEBOM 4dacTH 10B ocHOBHOTO
koprryca 10 TpyOsl. [Ipu CBUHYMBAHWN HUMIIETH APYTOH METAILTHYECKOH TPYOBI 1 m1st
HE(PTIHON CKBOKUHBI BCTABILIIOT B MypTy 50, 1 My(dTy 50 HABUHUMBAIOT HA HUIIIIETTH
APYTOH METAITHYECKOHN TPYOBI 1 111 He) TTHOW CKBAYKHUHBI.
[0037] KoncTpykuwms Hunmens 40

Ha ®UI'. 4 uzobpaskeH BUJ B pa3pe3e HaXoAsniecs BOm3H Hunmers 40 yactu
METAUTMYECKON TPyObl 1 st HeTSIHOW CKBaKWHBI, TokazaHHOW Ha OUI. 3, Ha
KOTOPOM HW300p&KEH BHA B pa3pese, MApPAICIIbHOM HAMpPABICHUIO OCH
MeTa4Yeckoi TpyOs! 1 nns Hedrano# ckBakuubl. [lyHkrupHas muaus Ha OUIL. 4
0003HaYaeT KOHCTPYKIMIO My(pThl 50 APyroi MeTamIn4ecKod TpyOsl 1is HeTIHOM
CKB)XHHBI B CITy4ae CBUHYMBAHUA METAIUTMIECKOHM TPYOBI 1 111 He() TIHOW CKBAYKUHBI

C IPyrou MeTayuueckou Tpyooi 1 g HedTaHol ckBaxuubl. Kak mokazano va OUT.
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4, munmens 40 CONEPKUT KOHTAKTHYIO NOBEpXHOCTh 400 Hummens Ha BHENIHEH
nepuepuitHON MOBEPXHOCTH NepBOM KOHIEBOU yacTH 10A ocHOoBHOTO Kopmyca 10
TpyObl. KonTakTHas mosepxHocTh 400 HUMIIENS BCTyMaeT B KOHTAKT C KOHTAKTHOM
noBepxHOCThI0O 500 Mydter 50 apyroéi merammuueckod Tpyosl 1 mina HedTIHOH
CKBRXHHBI TPH CBUHYHMBAHWUW C JPYrOW METAJUIMYECKOW TpyOou 1 st HedTsIHOU
CKBQ)KUHBIL.

[0038] KonraktHas moBepxHOCTh 400 HHUMMENS COACPKUT MO MEHBIIEH MEPE YaCTh
41 ¢ Hapy)KHOH pPe3p0ooH, CcHOPMHUPOBAHHYIO HA BHEIIHEHW TePUPEPHUHHON
MOBEPXHOCTH TiepBOM KoHIeBOM yacTu 10A. KonTtaktHas nmoBepxHoCTh 400 HUMITIES
MOKET TOIOJHUTENIBHO COAEPKATH YIUIOTHUTEIBHYIO IMOBEPXHOCTh 42 HUNIENI U
ynopHyro moBepxHOCTh 43 mummens. Ha ®OUI. 4 Ha BHemHe# mnepudepuitHOM
MOBEPXHOCTH MEpBOM KOHLEBOM 4YacTH 10A ymimoTHUTENbHas MOBEPXHOCTh 42
HUIINENA PACcIONIOKEHA JANBIIE HA MEPEIHEN TOPLUEBOM CTOPOHE MEPBOM KOHLIEBOM
yactu 10A, yem vacTh 41 ¢ HapykHOU pe3pOoil. [IpyrumMu cloBamMH, YIIO THUTEIbHAS
MOBEPXHOCTh 42 HUMNMENA PacloioKeHa MEKAy 4acThio 41 ¢ Hapy>KHOUM pe3nOoil U
YIIOPHOM MOBEPXHOCTBIO 43 HUMIENA. YIUIOTHUTEIbHAA MOBEPXHOCTh 42 HUIIIEIA
umeer (opMy KOHyca. B 4YacTHOCTH, BHEHNIHMH JMaMETP YIUIOTHUTEIBHOM
MOBEPXHOCTH 42 HUMNENs IOCTENEHHO yMEHbHIaeTcs OT 4yacTH 41 ¢ Hapy:KHOU
pPe3b0OM K YHOPHOM TMOBEPXHOCTH 43 HHUIIEAS B TMPOJOJIBHOM HANpPABICHHH
(HampaBIIEHUHM OCH TPYOBI) IEPBOH KOHIIEBOM YacT 10A.

[0039] Tlpm cBUHUMBAHHMH C APYTOM METAJUTMYECKOHW TPyOou 1 mma HedTsHOM
CKBQ)KUHBl YIUIOTHUTEIbHAA NOBEPXHOCTh 42 HHUMMENd BCTYHACT B KOHTAKT C
VIUIOTHATENBHON TOBEPXHOCThIO 52 (OymeT packpeita Hmwke) Mydpter 50 mpyrou
METAITHYeCKON TpyOsl 1 ama HedTaHOU CKBaKWHBL. TOodHEEe TOBOPSA, BO BpEMs
CBUHYMBAHUSA, Koraa Hummenb 40 BcTaBnsaioT B MypTy 50 mpyrod MeTaTHYECKOH
TpyOsl 1 st HeTIHOW CKBAKWHBI, YIUIOTHUTENNbHAS TOBEPXHOCTh 42 HHUIIIETSA
BCTYTIAET B KOHTAKT C YIUIOTHHTEIHHONW MOBEPXHOCTHIO 52 My(dThl. CnemoBaTensHo,
Korga Hummenb 40 mMpoaODKaT BBHHUYMBATH B My(ty 50 Apyroi mMeTammmyecKou

TpyObl 1 st HeTIHOW CKBAKWUHBI, YIUIOTHUTENbHAS TOBEPXHOCTh 42 HHUIIIETS
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BCTYTIAET B TUTOTHBIN KOHTAKT C YIUIOTHUTEIBHOH MOBEPXHOCTHIO 52 My(ThI. 3a cueT
3TOT0 BO BPEMs CBUHYMBAHM YIUIOTHUTEIIbHAS MMOBEPXHOCTH 42 HUMNIIENS BCTYIIAET B
IUIOTHBIM KOHTAKT C YIUIOTHUTEIBPHOW MOBEPXHOCTHIO 52 My(THI, TEM CaMbIM
(dbopMHpPYS YIUIOTHEHHE, OCHOBAHHOE HAa HETIOCPECTBEHHOM KOHTaKTE METAIUIOB. DTO
MO3BOJIAET MOBBICUTh T€PMETHYHOCTh B CBUHYMBAEMBIX METAIIMYECKUX TpyOax 1 s
HE(TAHON CKBAYKUHBI.

[0040] Ha ®UI'. 4 ymopHas TOBEPXHOCTh 43 HHUMMENS PACMOOKEHA HA TEPEIHEH
TOPLICBOM MOBEPXHOCTH MEPBOM KOHIIEBOM yacTu 10A. JIpyrumu cioBaMu, B HUTITIETIE
40, uzoOpakenHom Ha OUI'. 4, yacte 41 ¢ HapyxHOH Pe3p0OH, YIIIOTHUTEIBHAST
MOBEPXHOCTh 42 HUNNENSI W YINOPHAs MOBEPXHOCTH 43 HUMIEIA MOCIIEIOBATEIBHO
PAcCTIONOKEHBI B YKa3aHHOM TIOPSIKE OT LEHTPAa OCHOBHOTO Kopmyca 10 TpyOsI 1o
HAIPABJIEHUIO K MEpPeIHeMY Topiy nepBoil koH1eBoM yactu 10A. [Ipu cBUHUMBaHUU
C APYTO¥ METAUTHYECKOH TpyOoi 1 ama He(pTAHON CKBAKHHBI YIIOPHASA TOBEPXHOCTH
43 HUNTENA PACTIONIO’KEHA HAMPOTHB YMOPHOM MOBepXHOCTH 53 (OyaeT packpbiTa
Hwke) myptel 50 apyrod Metayummyeckod TpyOsl 1 ayg HeTIHOW CKBAXKHHBI U
KOHTaKTUPYET ¢ HeH. TouHee roBopsi, BO BpeMs CBUHYMBAHUA YIIOPHAsA IIOBEPXHOCTH
43 HUMIENs BCTYMAeT B KOHTAKT C YIIOPHOM MOBEPXHOCTHIO 53 My(Thl B pe3ynbTaTe
BBeneHu Hummensa 40 B mydry 50 npyroi merammuueckoi TpyOsl 1 ama HedTaHOM
CKB&KHUHBI. OTO TO3BOJIET TMOJYYHTh BBICOKMH KpPYTALIMI MOMEHT BO BpeMs
cBuHuYMBaHusA. Kpome Toro, wmoker OBITh CTAOWIH3UPOBAHA TO3HIIHOHHAS
B3aMMOCBS3b MeXk 1y HutmeneM 40 u My Toi 50 B COCTOSTHHN CBUHYHBAHUS.

[0041] Cneagyer yuuThIBaTh, YTO KOHTakTHas mnosBepxHocTh 400 wHummens 40
COAEPKHUT TIO MEHbIIEH Mepe 4yacTh 41 ¢ HapyXHOU pe3pOol. Jlpyrumu croBamw,
KOHTAKTHasA MOBepXHOCTh 400 HUTIMIENA coaep kT YacTh 41 ¢ HApY)KHOH Pe3pOOH U
HEe 00s3aTeNbHO CONEPKUT YIUIOTHUTEIIBHYIO TMOBEPXHOCTh 42 HUNMENA H YIOPHYIO
noBepXHOCTh 43 Hummena. KontaktHas noBepxHOCTh 400 HUMIENA MOKET COAECPKATH
yacth 41 ¢ HapyKHOH pe3p0OM W YHOPHYIO TOBEPXHOCTh 43 HHUNMENI W HE
0053aTeNbHO COACPIKUT YIUIOTHUTENBbHYIO TOBEPXHOCTh 42 Hummensa. KoHTakTHas

noBepxHOCTh 400 HHUMIENS MOXKET coaep’kaTh 4acte 41 ¢ Hapy)KHOM pe3pOod Hu
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VIUIOTHUTENHHYIO TIOBEPXHOCTH 42 HHUMIIETS W HEe 00A3aTEIIbHO COAEPIKUT YIOPHYIO
noBepxHocTh 43 Hummena. B ciaydyae wmerammuueckodl TpyOsl A He(TAHOM
CKBKHHBI C KIIMHOBHIHBIM PE3b00BBIM MPO(UIIEM, PACKPBITON BhIIe, HUNIENb 40 He
MMeEET ynopHOUM nmoBepxHOCTH 43 nummend. [Ipu sTtom, ecnu munmens 40 He MMmeer
VIOPHOU TOBEPXHOCTH 43 Hummens, mydra 50 He UMEET YIMOPHOW MOBEPXHOCTH 53
My(THL
[0042] KorcTpykums my¢dTer 50

Ha ®UTI'. 5 uzoOpakeH BUA B pa3pe3e Haxoasmencs BOmu3u Mmydtel 50 yactu
METANTMYECKON TPyObl 1 mis HeTSIHOW CKBaKWHBI, TokazaHHOW Ha OUI. 3, Ha
KOTOpPOM HW300pakeH BUA B paspe3e, NapaUIeTbHOM HANPABICHUIO OCH
MeTaTHYeCKor TpyOs! 1 mia HedTaHOW ckBakuHBL [lyHkTHpHas nuaus Ha OUI. 5
0003HaYaeT KOHCTPYKmmI0 Hummens 40 apyrod Mertaummdeckod Tpyosr 1 s
HE(PTIHON CKBXHHBI B CITy4ae CBHHYMBAHUA METAIUTHYECKON TPYObI 1 it HeTAHOM
CKBXHHBI C JAPYrod MeTalmTMYeckou TpyOou 1 mnsa HedraHo# ckBakuHbL Kak
nokazaHo Ha ®UI". 5, mydra 50 cogepkuT KOHTAKTHYIO TOBEPXHOCTH 500 My(ThHI Ha
BHYTPEHHEHW mepu(epuiiHON MOBEPXHOCTU BTOPOM KOHIEBOM yacTH 10B ocHOBHOTO
kopryca 10 TpyObr. [lpu CBHHUMBAHWU ¢ JOPYyrod MeTaUTHYECKOW TpyOou 1 s
He(TAHOM CKBOKMHBI KOHTaKTHas MOBEPXHOCTh 500 My(QThI BCTymaeT B KOHTAKT C
KOHTAaKTHOM MOBEPXHOCTHIO 400 Hummens 40 Apyroil MetammHyecKoud TpyObl 1 s
He()TAHON CKBAXKUHBI, KOT/1a HUTE b 40 BBOpaunBarot B mydrty 50.
[0043] KonTakTHas moBepXHOCTh S00 MyTHI COAECPIKHUT 1O MEHBIIEH Mepe JacTh 51
C BHYTPEHHEH pe3p00H, CHOPMHUPOBAHHYI0 HA BHYTPEHHEHW mepudepuitHON
MMOBEPXHOCTH BTOpOM KOoHUEBOM wyacth 10B. Ilpm cBuHYmMBaHmMM 4acte 51 ¢
BHYTPEHHEH pe3b0OW BXOAWUT B 3alleIUIeHHEe C 4YacTeio 41 ¢ HapyKHOH pe3pOoH
Hunmens 40 1pyrod MeTauTMIecKOU TPYOB! 171t He(pTAHON CKBAYKHHBL.
[0044] KonraktHas moepxHOCTh 500 My(TBI MOKET IOTIOIHUTEIBHO COJEPIKATH
VIUTOTHHTENBHYIO MTOBEPXHOCTh 52 My(THI U ymopHYyr0 moBEepXHOCTHh 53 my¢Ter. Ha
@OUT'. 5 Ha BHyTpeHHEN TepuepHitHON TOBEPXHOCTH BTOPOH KOHIEBOHM yactu 10B
VIUIOTHUTENbHAA TOBEPXHOCTh 52 My(QTBHl Ppacmojio’KeHa Janblie OT LIEHTpa
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OCHOBHOTO Koprmyca 10 TpyOsl, yem 4yacth 51 ¢ BHyTpeHHEH pe3pOoi. [Ipyrumu
CIIOBaAMH, YIJIOTHUTENbHAS MOBEPXHOCTh 52 My(THI pacmonokeHa MeKAy 4acTbio 51
C BHYTPEHHEHW pPe3pOON M YMOPHOUW MOBEPXHOCTBIO 53 My(Thl. YIIIOTHHTETHHAS
MOBEPXHOCTh 52 My(ThI MMeeT GopMy KOHyca. B 4acTHOCTH, BHYTPEHHHH THAMETP
VIUTOTHHTETPHON TIOBEPXHOCTH 52 My(THI TIOCTENEHHO YMEHBIIAETCA OT YacT 51 ¢
BHYTPEHHEH pe3p0OW K YIMOPHOW TMOBEPXHOCTH 53 My(QTHI B TPOTOIBHOM
HaNpaBJICHUH (HATIPaBJICHUH OCH TPYObI) BTOPOH KOHIIEBOU yacTh 10B.

[0045] Tlpu cBuUHUMBAHMH C APYTOM METAJUTMYECKOW TPyOou 1 mma HedTsHOM
CKBXHHBI YIUIOTHUTEIbHAS TOBEPXHOCTh 52 My(THI BCTymaeT B KOHTAKT C
VIUTOTHATENBHON TOBEPXHOCTHIO 42 Hummens 40 npyrod MeTalmmyeckor TpyOsr 1
Wi He()TTHOW CKBKHHBI. TOYHEE TOBOPS, BO BPEMs CBHHUMBAHHS, KOT/IA HHUTIIEIb
40 mpyro# MeTamMyecko TpyOs! 1 At He(TAHON CKBaXHUHBI BBHHUHBAIOT B My(PTY
50, yImoTHUTETBHAA TIOBEPXHOCTH 52 My()THI BCTYIAE€T B KOHTAKT C YINIOTHUTEIIBHOM
MOBEPXHOCTbIO 42 Humnmensd, a koraa Hunmenb 40 NpPoOAOIDKAIOT BBOPAYMBATE,
VIUIOTHUTENbHAA TIOBEPXHOCTh 52 My(Thl BCTymaeT B IUIOTHBIM KOHTAaKT C
YIUIOTHUTENBHON MOBEPXHOCTHIO 42 HUMIMENA. 32 CYET ITOrO BO BPEMSA CBUHUMBAHUSA
VIUIOTHUTENIbHAA TOBEPXHOCTh 52 My(Thl BCTymaeT B IUIOTHBIM KOHTAaKT C
VIUIOTHUTEIBHON MOBEPXHOCTHIO 42 HUIIIENS, TEM caMbiM (HOPMHUPYS YIUIOTHEHHE,
OCHOBAHHO€ Ha HEMOCPEJCTBEHHOM KOHTAKTE METAJIOB. DTO TMO3BOJIET MOBBICUTH
T€PMETHYHOCTh B CBUHYMBAEMBIX METAINTHYECKUX TPyOax 1 misd He(hTIHOW CKBasKHUHBL
[0046] YmopHas moBepxHOCTh 53 My(THI pacnono)eHa ONIKe K HMEHTPY OCHOBHOTO
koprmyca 10 TpyOBI B OCEBOM HANpPaBIEHWH TPYObI, 4YeM VIUIOTHHTEIbHAS
MOBEPXHOCTH 52 mMy¢Thl. [[pyrumu cioBamu, B MmydTe 50 ymopHas moBepXHOCTh 53
My(TBI, YITIOTHUTETBHAS TTOBEPXHOCTH 52 My THI M 4acTh 51 ¢ BHyTpeHHEH pe3p0oi
PACIIONIOKEHBI MOCIEAOBATENIBHO B YKa3aHHOM IIOPAJKE OT LIEHTPA OCHOBHOIO
kopryca 10 TpyOBl K mepemHeMy TOPIly BTOpPOHM KoHIEBOW dacth 10B B oceBom
HanpasleHHH TPYOBl. [Ipu CBUHUMBAHWU C APYTOM MeTATUTMYECKOW TpyOou 1 s
HE(TIHONW CKBKHUHBI YMOPHAsA TMOBEPXHOCTh 53 My(THl PacmoIO’KEHA HATPOTHB

yHOpHOH moBepxHOocTH 43 Hunmens 40 apyrodl MeTtamauueckod Tpyosl 1 s
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HE(TIHON CKBOKHUHBI W BCTYNMAaeT B KOHTAKT C HEW. To4yHEe TOBOPA, BO BpeMs
CBUHYMBAHUA YTOPHAs TMOBEPXHOCTh 53 My(THl BCTymaeT B KOHTAKT C YMOPHOM
MOBEPXHOCTbIO 43 Hummena B pesyinbrare BBeaeHua Hummens 40 agpyrou
METaJUTMIecKor TpyOsl 1 it He(TIHOW CKBaXUHBI B My(pTy 50. ITO mMO3BOISIET
MOJTY4YUTh BBICOKHM KPYTALIMHA MOMEHT BO BpeMs CBUHUMBaHUA. Kpome TOro, MOXKeT
OBITh CTAOMIIM3UPOBAHA TTO3UITHOHHAS B3aUMOCBsI3b Meay HummeneMm 40 u My Toi
50 B COCTOSTHUY CBUHYUBAHUS.

[0047] KonTakTHas moBepXHOCTh S00 My(THI COAEPIKHT 1O MEHBIIEH Mepe YacTh 51
Cc BHyTpeHHeH pe3pOoi. [lpm cBuHUMBaHMHM 4YacTh 51 C BHYTpPEHHEH pe3pOOH
KOHTAKTHOH moBepxHOCTH 500 MydTer 50 BcTymaer B KOHTakT ¢ 4yacteio 41 ¢
Hapy)KHOM pe3p00d KOHTakTHOM moBepxHOocTH 400 Hummens 40 takuMm 00paszom,
yTOOBI YacTh 51 ¢ BHyTpeHHEH pe3p00H cOooTBEeTCTBOBANA 4YacTH 41 ¢ HapyKHOU
pe3pOor. VYIUIOTHHTENbHAA TIOBEPXHOCTh 52 My(QTHI BCTymaeT B KOHTAKT C
VIUIOTHUTEIPHOW  TOBEPXHOCTHIO 42  HUMNIEAS TaKUM  00pa3oM,  YTOOBI
VIUIOTHUTENbHAA TOBEPXHOCTh 52 My(TBl COOTBETCTBOBANA YIUIOTHHUTEIBHOU
MOBEPXHOCTH 42 HUMMENA. YTNOpHas MOBEPXHOCTh 53 My(THI BCTyMaeT B KOHTAKT C
VIIOPHOH TIOBEPXHOCTHIO 43 HUMIENA TAKUM 00pa3oM, YTOOBI YIIOPHAs MOBEPXHOCTH
53 My THI COOTBETCTBOBAJIA YIIOPHOU IOBEPXHOCTH 43 HHITIETIS.

[0048] Ecmu koHTakTHAs moBepXHOCTH 400 HUMMENS COAEPKUT YacTh 41 ¢ HAPYKHOM
pe3pOOl M HE COACPIKHUT YIUIOTHUTEIBHYIO TOBEPXHOCTH 42 HUMMENS W YIOPHYIO
MOBEPXHOCTH 43 HUTIMEISA, KOHTAKTHAA TMOBEPXHOCTh S00 My ThI comepkut yactp 51
C BHYTPEHHEH Pe3b0OH W HE CONEPIKUT YIIOTHUTEIFHYIO TOBEPXHOCTD 52 My(THI H
YIOPHYIO TIOBepXHOCTh 53 My(T1hl. Ecmu koHTakTHas mosepxHOCTh 400 HUTIENS
COAEPXKHUT YacTh 41 ¢ HAPY)KHOW Pe3p0OH M YITOPHYIO MOBEPXHOCTH 43 HUTIIENSA U HE
COJICPKUT YIUIOTHUTENIBHYIO IOBEPXHOCTh 42 HMMNENA, KOHTAKTHAs IOBEPXHOCTH
500 my¢ThI comepkut yacTh 51 ¢ BHyTpEeHHEH Pe3b00H U YIOPHYIO MOBEPXHOCTH 53
My(TBI ¥ HE COAEPIKUT YIUIOTHUTENbHYIO TIOBEPXHOCTh 52 My Thl. Ecin KOHTaKTHAsA
noBepxHocTh 400 Hummens coaepkur dYacte 41 ¢ Hapy)KHOM pe3pOOd U

VIUIOTHUTENBHYIO NTOBEPXHOCTHh 42 HUMMENS U HE CONEP/KUT YIIOPHYIO MOBEPXHOCTH
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43 Hunmens, KOHTaKTHAas MOBEpXHOCTHh 500 My(ThI cCOaepsKUT YacTh 51 ¢ BHyTpEeHHEH
pe3p00l W YIUIOTHUTENBHYIO TOBEPXHOCTh 52 My(PTHI W HE COJEP)KUT YMOPHYIO
MOBEPXHOCTH 53 My(THL.

[0049] KonTakTHas noBepxHOCTh 400 HUMIIEA MOXKET COAEPKATh HECKOIBKO YacTeH
41 ¢ HApYXKHOU Pe3bOOH, HECKOJIBKO YIUIOTHHTEIBHBIX MTOBEPXHOCTEH 42 HUMIES H
HECKOJIBKO YMOPHBIX MOBepxHOCTeH 43 Humnmens. Hanpumep, ynopHas moBEepXHOCTB
43 nHunmens, YIUIOTHUTENbHAs MOBEPXHOCTh 42 Hummens, 4dacte 41 ¢ HapyXHOH
Pe3pOOl, YIUIOTHHTEIbHAS TOBEPXHOCTh 42 HHIIMENS, YIOPHAs TOBEPXHOCTH 43
HUIINEIA, YIDIOTHUTENbHA MOBEPXHOCTh 42 Hunmens W 4acte 41 ¢ HapyXHOH
pe3p00Ol MOTYT OBITh PACIOJIOKEHBI B YKA3aHHOM TIOPSAJIKE HA KOHTAKTHOM
noBepxHOcTH 400 HUNnens 40 B HANPABICHUU OT NEPEAHETO TOPLA EPBOM KOHUEBOU
gyacth 10A x meHTpy ocHOBHOTO Kopmyca 10 TpyObl. B sTtom cmydae wacte 51 ¢
BHYTPEHHEW pe3b0OH, VIUIOTHUTENBbHAS TOBEPXHOCTh 52 My(THI, ymOpHAas
MOBEPXHOCTh 53 My(THI, YIUIOTHHTENbHAA TOBEPXHOCTH 52 My(dThI, "yacte 51 ¢
BHYTPEHHEW pe3b0OH, YIJIOTHUTENbHAS TOBEPXHOCTh 52 My(pTel H yHOpHAas
MOBEPXHOCTH 53 My(ThI OyayT PACHONIO’KEHBI B YKa3aHHOM TMOPSIKE HA KOHTAKTHOM
nosepxHocTH 500 mydTe1 50 B HampaBIeHUH OT NMEPETHETO TOPLA BTOPOM KOHLEBOM
yactu 10B k nenTpy ocHOBHOTO KOpryca 10 TpyOsI.

[0050] Ha ®UI'. 4 u OUI. 5 wu300pakeHO TaK HA3BIBAEMOE «HAHMITYYIIEE
COeIUHEHHEY», B KOTOPOM Hummenb 40 comepkuT 4acth 41 ¢ HapyKHOH pe3bOOH,
VIDIOTHUTENBHYIO MOBEPXHOCTh 42 HUMNEN U YIIOPHYIO MOBEPXHOCTH 43 HUMNMENS, a
mypra 50 comepxur wacte 51 ¢ BHyTpeHHEH pPe3p00H, YIUIOTHUTEIBHYIO
MOBEPXHOCTh 52 My(THI W YHNOpHYIO moBepxHOCTh 53 mydTei. Tem He MeHee,
COTJIACHO PACKpBITOMY BbIie Hummenb 40 MOXeT coaepkarth 4acTh 41 ¢ HapyXHOH
Pe3pO0r M HE 00S3aTENBHO COMEPKUT YIUIOTHUTEIBHYIO TOBEPXHOCTD 42 HUMIETS H
VIOPHYIO TIOBEPXHOCTH 43 Hummemd. B stom ciyuae mydrta 50 comepxut yactp 51 ¢
BHYTPEHHEHW Pe3b00H M HE COACPKUT YIUIOTHHTEIBHYIO MOBEPXHOCTH 52 My(TH U
YHOPHYIO moBepxHOCTh 53 mMy¢Tel. Ha ®UI'. 6 npeacraBneH BuA, WUTIOCTPUPYIOIIHAN
OJUH TIPUMEP METAUIMYeCKOW TpyOsl 1 amd He(TAHOM CKBOKHHBI, B KOTOPOH
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Hunmens 40 coxmepkur 4Yacth 41 ¢ Hapy)KHOH pPe3pOOW U HE COIAEPKHUT
VIUIOTHUTENBHYIO MOBEPXHOCTD 42 HUIIENA U YIIOPHYIO MOBEPXHOCTD 43 HUMIENS, a
mypra 50 comepxur uacte 51 ¢ BHYTPeHHEH pe3pOOM M HE COACPIKHUT
VIUIOTHUTEIBHYIO TIOBEPXHOCTH 52 MY(THI H YIIOPHYIO IOBEPXHOCTH 53 MY(THI.
[0051] Bapuwant, B kKOTOpOM MeTajuiudeckas Tpyoa 1 mma HeQTIHOH CKBaKWUHBI
MPEACTABIIET COOON MHTETPATBHBIN THIT

Mertammdeckas TpyOa 1 must HeTaHON CKBaKHHBI, H300pakeHHas Ha OUI. 2,
OUI'. 3 uw OUI. 6, saBiaseTcs TaK HA3BIBAEMOW METAJUTHYECKOW TpyoOou 1 st
HE(TIHOW CKBRKHHBI «THMA C Pe3b00H M COCTUHHUTEITBHOH My(TOI», B KOTOPOH
OCHOBHOWM Kopmyc 10 TpyObl comepskur TpyOudaTeid kopmyc 11 Hummens u
coenquHUTENbHYIO MydTy 12. Tem He MeHee, MeTaTHUeckas Tpyoda 1 s HedTIHOU
CKBXHHBI COTJIACHO JAHHOMY BapHaHTy OCYIIECTBICHHA HW300PETEHHUA MOMKET
MPEICTABIIAATH COOOW MHTETPATBHBIM THIT BMECTO THIIA C PE3bOOH M COCTHHHUTETHHOU
My(Toii.
[0052] Ha ®UTI'. 7 moka3aHa cxema, WILTIOCTPUPYIOMAS METAITHIECKYO TpyOy 1 s
HE(TIHOW CKB@)XHMHBI HHTETPAJIbHOTO THIA COTJACHO JAaHHOMY BapHaHTY
ocymecTBiIeHUs n300peTenus. Kak mokazano va ®UI'. 7, metanmmueckas tpyda 1 s
He(TAHOW CKBKUHBI MHTETPATBHOTO THIIA COAEPKUT OCHOBHOM Kopmyc 10 TpyOsl.
OcHoBHO# Kopmyc 10 TpyOBI CONEP)KUT TEPBYIO KOHLEBYIO 4acTh 10A W BTOpYIO
koHUEeBYr0 uyacTth 10B. IlepBas koHueBas yacth 10A pacmonokeHa Ha CTOPOHE,
MPOTUBOIOJIOKHOM BTOpOM KoOHIEBOM uyacTH 10B. CornacHo pacKpbITOMY BbIIIE B
MeTayecko Tpyde 1  ama  HeTAHOM CKBaOKWHBI THIA C Pe3pOOd W
COEIUHHUTENBHON My(PTOH OCHOBHOU KOPIyC 10 TPyOBI COAEPIKHUT TPYOUATHIA KOPITYC
11 sunmens ¥ coeawHUTENBbHYIO My(dTy 12. J[pyruMu cinoBaMu, B METAJUTHYECKOH
Tpyoe 1 anmg HeTIHOW CKBOKWHBI THTA C PE3b0OH M COCTUHHUTENBHOH My(TOH
OCHOBHOM Kopryc 10 TpyObI 00pa3oBaH CBUHUMBAHUEM JIBYX OTIAEIBHBIX 3JIEMEHTOB
(TpybuaToro wopmyca 11 wHummens uw coemmHHTenbHOM My(dThl 12). HaoGopot, B
MeTamdeckor Tpyoe 1 mis HeTAHON CKBaKUHBI MHTETPAIBHOTO THIA OCHOBHOM

koprryc 10 TpyObI 00pa30BaH HEPA3EMHBIM CTIOCOOOM.
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[0053] Hunmens 40 cdopmmpoBan Ha mepBoi KoHIEBOHM 4acth 10A OCHOBHOTO
koprmyca 10 tpyOwl. [lpu cBuHumMBaHMM Hummenb 40 BCTABIAIOT WU BBUHYHBAIOT B
Mypty 50 apyroi Merammudeckor TpyOs! 1 Ay He(TIHOW CKBa)KUHBI HHTETPATBHOTO
THIA U TaKUM 00pa3oM BBHHYMBAIOT B My(Ty 50 npyroit Meraminyeckod TpyOsr 1
W1t He()TSTHOW CKBaYKWHBI HHTETPATbHOTO THIA. My(drta 50 chopmupoBaHa Ha BTOPOH
koHIeBoH yacTu 10B ocHOBHOTO KOpmyca 10 TpyOsl. [Ipu cBuHUMBaHWu HUTmEb 40
APYTroM METATHYeCKOH TPyOsl 1 mis He(TAHOW CKBaKWHBI WHTETPAIIGHOTO THIIA
BCTaBJIAIOT ¥ BBUHYHBAIOT B MypTy 50, 4TOOBI TaKHM 00pa3oM CBUHTHTH My(pTy 50 C
Hunmenem 40 apyroi Metauyeckor TpyOs! 1 st HeTAHOM CKBayKHHBI.

[0054] Konctpykums mummens 40 metammuaeckor TpyOs! 1 s HeTAHON CKBaKHHBI
WHTETPATHHOTO TUTIA AHATIOTHYHA KOHCTPYKIMH HUTE 40 MeTaluTHIecKo TpyOsI 1
e He()TIHOW CKBAYKWHBI THTIA C PE3bOOH M COCOUHUTEITHHOU My(TOH, MMOKAa3aHHOM
Ha OUI'. 4. Anamoruyno, KOHCTpYKimA MyQTel 50 mMetammuyeckod Tpyosr 1 s
HE(TIHOW CKBKWHBI HHTETPATBHOTO THIA AHAJOTHYHA KOHCTPYKUMH My(]pTer 50
METAITMYECKOM TpyOsl 1 amd  HeTIHOW CKBOKMHBI THIA C Pe3b0Od W
coeTUHUTENbHON My TOH, mokazanHo Ha OUIL'. 5. Crnexyer otmeTuTs, uto Ha OUT.
7 B nunmene 40 ynopHas NOBEPXHOCTb HUIIIEN, YIUIOTHUTEIIBHAs IOBEPXHOCTH
HUIIENSA, YacTh C HAPY)KHOH pe3bOOH, YIUIOTHUTENBbHAS MOBEPXHOCTH HHIIIIE,
YIIOpPHAsi MOBEPXHOCTh HUMIMENS, YIUIOTHUTEIIbHAS MOBEPXHOCTh HUIIIEISA M 4acTh C
HapYKHOH pe3b0O0H PACIIOIOKEHBI B YKA3aHHOM TMOPSAKE OT MEPEAHETO TOPLA TIEPBOH
KOHIIEBOH yacTH 10A K HEHTpY OCHOBHOTO Kopryca 10 TpyObl B HAlpaBIEHUH OCH
TpyOb1. Takum o6pazom, B Mmydte 50 4acTh ¢ BHyTPEHHEN Pe3bOOH, YIUTOTHUTEIbHAS
MOBEPXHOCTh MY(THI, YIIOPHAS MOBEPXHOCTh MY(THI, YINIOTHHTEIbHASA TTOBEPXHOCTh
My(]TBI, YacTb ¢ BHYTPEHHEHW Pe3bOOH, YIJIOTHUTEIbHAS TMOBEPXHOCTh MY(THI H
VIOPHAs TIOBEPXHOCTh MY(PTHI PACIONIO’KEHBI B YKA3aHHOM TIOPSAIKE OT TIEPETHETO
TOopua BTOPOM KOHIEBOW 4acTh 10B k meHTpy ocHOBHOTO Kopmyca 10 TpyOsI B
HampaBjieHuH ocu TpyObl. Tem He menee, ananoruuno OUIL. 4, noctatodHo, YTOOBI
KOHTakTHast moBepxHOCTh 400 Hummens 40 metammmyeckod Tpyosl 1 mms HeTsIHOM

CKBa)KHHBI MHTETPAJIBHOTO THIA COAEPIKala Mo MEHbIIEH Mepe JacTh 41 ¢ HapyKHOHU
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pe3pooit. Kpome toro, amamormuno OUI. 5, mocratouno, 4ToObl KOHTAKTHAS
noBepxHOocTh 500 mydTer 50 Merammuueckod TpyOsl 1 ama HePTAHON CKBa)KUHBI
WHTETPAIIBHOT'O THTIA COJIEPIKAJIa TI0 MEHbINEH Mepe YacTh 51 ¢ BHYTpEHHEH Pe3bOoii.
[0055] Ecmu kpaTtko, mMerammuueckas TpyOa 1 1is HE(TIHOH CKBaKUHBI COTIIACHO
JTAHHOMY BapHaHTY OCYIIECTBICHHUSA MOKET INMPEACTABIATH COOOU THII C Pe3bOOH H
COCIUHHUTETPHON My()TOM WMITH HHTETPATbHBIA THIL.
[0056] Merammyeckas Tpyda 1 mas HeQTIHOH CKBAKHHBI MOYKET TPEACTABIATH
co00# cTanbHYI0 TPYOy M3 CIUlaBa Ha ocHOBe Fe wmwm TpyOy W3 crutaBa, Hampumep,
TpyOy u3 cmaBa Ha ocHoBe Ni. [log cTampHO#M TpyOO# OHUMAIOT, HATIPUMED, TPYOY
W3 HU3KOJIETMPOBAHHOM CTalnM, MAPTECHCUTHOM HEP)KABEIOLIEH CTalld M TYIJIEKCHOM
HEP>KaBEIOIEH CTaIIH.
[0057] CtpykTypa Ha KOHTaKTHOM MOBEPXHOCTH 400 HUMIIENA UM KOHTAKTHOMU
noBepxHOCTH 500 My THI

B merammyeckoit TpyOe 1 mya HeTAHOU CKBAKWUHBI COTIIACHO HACTOAIIEMY
BapPHaHTy OCYIIECTBICHUSA U300pETEHHA METAJUTM3UPOBAHHBIN clior 60 copmupoBaH
Ha TEpPBOM KOHTAKTHOW TIOBEPXHOCTH, TNPEACTABIAIONIEH COOOM KOHTaKTHYIO
noBepxHOCTh 400 HMMNIENS WM KOHTAaKTHYIO NOBEPXHOCTH 500 mMy(TeI, M, Kpome
TOTO, HA METAUTH3HPOBaHHOM ciioe 60 chopmupoBan cimoi 70 TBEPIOH CMAa3KH.
Kpome Toro, cpemnee apudmeTHdeckoe 3HAYCHHE NIEPOXOBATOCTH Ra BrOpoi
KOHTAKTHOH TIOBEPXHOCTH, TPEACTABJIAIOMEH COO0H JApPyryl0 TOBEPXHOCTh M3
KOHTAKTHOH TMOBEpXHOCTH 400 HUMIIENs W KOHTAKTHOW moBepxHOocTH 500 My(QTHI,
coctapmsier or 0,5 mo 10,0 MKM, U Ha BTOPOM KOHTAKTHOM IIOBEPXHOCTH
c(hOPMHPOBAHO TIOTYTBEP/IOE HITH KHUIKOE aHTHKOPPO3HOHHOE MOKphITHE 80.
[0058] [lamee Oymer ommcaHa CTPYKTypa Ha TEPBOM KOHTAKTHOW TMOBEPXHOCTH W
CTPYKTypa Ha BTOPOH KOHTAKTHOM MOBEPXHOCTH B ClTydae, KOrJa NepBas KOHTAKTHas
MOBEPXHOCTH TPEACTABISIET COO0M KOHTAKTHYIO TOBEpXHOCTH 500 My(dTHI, a BTOpas
KOHTAKTHAsA TIOBEPXHOCTh TPEACTABISIET COOOM KOHTAKTHYIO TMOBEpXHOCTH 400
HUMIend. TeM HeE MeHee, CTPYKTypa Ha IEPBOM KOHTAKTHOM ITOBEPXHOCTH H
CTPYKTypa Ha BTOPOM KOHTAKTHOM MOBEPXHOCTH B CITy4ae, KOrJa NepBas KOHTaKTHAs

24



MOBEPXHOCTH MPEACTABIIET COO0H KOHTAKTHYIO MOBEPXHOCTH 400 HUMIIENA, a BTOPas
KOHTAKTHasA TIOBEPXHOCTh TPEACTABIAET COOOM KOHTAKTHYIO MOBEPXHOCTH 500
My(TBI, aHATIOTHYHBI PACKPBITOMY HIDKE CIIY4alO.
[0059] CtpykTypa Ha nepBOM KOHTAKTHOM MOBEPXHOCTH

Ha ®OUI'. § m300pakeH BHI B pa3pese A ONMUCAHHUS CTPYKTYPHI HAa TIEPBOH
KOHTAaKTHOM TOBEPXHOCTH B Ciy4yae, KOrJa TepBas KOHTAaKTHas TOBEPXHOCThb
MPEACTABIET COO0M KOHTAKTHYIO MOoBepXHOCTh 500 MydThl. Kak mokazano Ha OUI.
8, MeTaTHM3UPOBaHHBIH oK 60 ChOPMUPOBAH HA TIEPBOM KOHTAKTHOW MTOBEPXHOCTH.
Kpome Toro, crmoii 70 TBepmo# cMa3ku chOPMHPOBAH HA METAJUTU3UPOBAHHOM CJIOC
60. Jlanee OyayT pacKphITHl METAJUTH3UPOBAHHBIN CII0H 60 U citoi 70 TBEPIOH CMAa3KH.
[0060] CtpykTypa MeTaIIUM3HUPOBAHHOTO cos 60

Bua merammusupoBaHHoro cinosa 60 mo cymecTtBy He orpanuyeH. Hampumep,
METAUTM3UPOBAHHBIA  clior 60 MOXKET TPEACTaBIATh COOOW  IUMHKOBBIN
METAJUIM3UPOBAHHBIA  CIIOM, HHKEIECBBIM METAJUIM3UPOBAHHBIM CJIOM, MEIHBIN
METAIUTM3UPOBAHHBIN  CJIOM, METAIUTM3UPOBAHHBIA CIOW W3 cmiaBa Zn-Ni,
METAJUIM3HPOBAHHBIA CIIOM M3 ciuaBa Zn-Co, METaJUIM3UPOBAHHBIN CIIOW M3 CIUIaBa
Ni-W  wmun  metamnmmsupoBaHHbId cinod w3 cmnaBa Cu-Sn-Zn. Kpome Toro,
METAJUTM3UPOBAHHBIM  coH 60  Moxer ObITh  00pa3oBaH  HECKOJIBKHMH
METAJUIM3UPOBAHHBIMH CIIOSIMHM, HAHECEHHBIMH JPYT Ha Apyra. Hanmpumep, Ha nepsoit
KOHTaKTHOM MOBEPXHOCTH MOXKET OBITH copmupoBan HUKETIEBbIN
METAIUTU3UPOBAHHBIN CIIOH, TOCIIE Yer0 METAJUTU3UPOBAHHBIA CIOH Zn-Ni MOMKET
OBITh HAHECEH U CPOPMHUPOBAH HA HUKEIICBOM METAJUTH3HPOBAHHOM CITOE.
[0061] Ecmm  MeramnmmsupoBaHHbIM  cnod 60  mpexactaBisier  coOOU
METAJUTU3UPOBAHHBIA cnod w3 cmiaBa Cu-Sn-Zn, B XUMHYECKHH COCTaB
METAJUTU3UPOBAHHOTO cJjioss u3 cmiaBa Cu-Sn-Zn Bxogut, Hampumep, Cu B
kommuecTBe OT 40 10 70 BecoBBIX %, Sn B koymmuecTBe OT 20 10 50 BecoBBIX %, ¥ Zn
B KoimuecTBe OT 2 A0 20 BecoBbIX %, OCTATOK MPHUXOAUTCA Ha mpumecH. Ecmu

METAUTM3UPOBAHHBIA CJI0W 60 TpeacTaBiIsieT cOOOW MEIHBIA METAUTM3HPOBAHHBIA
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CJIOM, B XUMHUYECKUH COCTaB MEAHOTO METAJUIM3UPOBAHHOIO CIIOSI BXOJUT, HAIIPUMED,
Cu u npumecu.

[0062] IIpeanoyTuUTENBHO, METAUIM3HPOBAHHBIM CIOH 60 COCTOMT M3 LIMHKOBOIO
CIUIaBa, COACPKAIIETO OAUH WIIH HECKOJIBKO THIIOB 3JIEMEHTOB M3 IPYIIIbI, B KOTOPYIO
BxomuT Ni, Fe, Mg u Mn, u Zn. Takue NOKpPHITHA W3 TUHKOBBIX CILIABOB 00JIaTAI0T
BBICOKOM TBEPAOCTBIO W BBICOKOM Temmeparypoidl mnasieHus. llosTomy Takue
MOKPBITHA W3 IAHKOBOTO CIUIABA OTIHYAOTCS BBICOKOW CTOHKOCTBIO K 0OPa30BAHHIO
3amupoB. Kpome TOTO, MOCKOJIBKY IIMHK SBIIAETCS MEHEE ONaropoOJHBIM METAIIIOM,
YeM CTajib, CIy)Kamias OCHOBHBIM METAJUIOM OCHOBHOTO Kopmyca 10 TpyObl, mHHK
OCYHIECTBIIAET  MPOTEKTOPHYIO  3aluUTy OT  Kopposuu. Iloatomy, ecmu
METAIUIM3HPOBAHHBIN C10M 60 BBIIIOJIHEH M3 IUHKOBOTO CIUIABA, METAJUIM3HPOBAHHBIN
cnoir 60 Oymer OTIHYATHCS BHICOKOW KOPPO3HOHHOW CTOMKOCTBIO, a HE TOJBKO
CTOHKOCTBIO K 00pa30BaHHUIO 33HPOB.

[0063] B Oomee mnpeAmoOYTUTENIFHOM BapHaHTa METAJUTM3HPOBAHHBIN ciod 60
MPEACTAaBIIET  COOOM  METAJUIM3UPOBAHHBIM  clod w3 cmmaBa  Zn-Ni.
MeTtannmusupoBaHHbIi ciioi u3 cruasa Zn-Ni cogepskut cmnas Zn-Ni. CrumaB Zn-Ni
cogepkuT IMHK (Zn) u Hukenb (N1). MHorma cmmaB Zn-Ni MOkeT coaep:kaTb
npuMecH. B nmaHHOM ciydae mmoj «mpuUMecsMH» B OTHOLIEHWH crutaBa Zn-Ni
MOHUMAIOT BEIIECTBAa, OTIWYHBIE OT LWHKA W HHUKEIS M TMOMAJalIlue B
METAIUTH3UPOBAHHBIN CITIOM W3 crutaBa Zn-Ni BO BpeMs H3TOTOBJICHHS WA APYTHX
orepamii 00pabOTKH METAITHYECKON TPyObl A1 HE()TIHOW CKBAKHHBI, TPUYEM
COZEPKAHUE TAKUX BEIIECTB HAXOMUTCS B JHMANA30HE, HE BIUAIOMEM Ha 3(PQexTs
HACTOSLIETO BapHaHTa oOcymecTBiIeHUs u3zo0peTeHnsa. CrmaB Zn-Ni HE TOJBKO
00Ja/1aeT TMPEBOCXOMHOW KOPPO3HOHHOM CTOWKOCTBIO, HO, KaK PACKPHITO BHIIIE,
TAKKE MUMEET BBICOKYIO TBEPAOCTb M BBICOKYIO TEMIIEpPATypy IUIABIECHHA, TO €CTh
00nagaeT BRICOKOH CTOMKOCTBIO K 00pa30BAHUIO 33IHPOB.

[0064] B Merammm3upoBaHHOM clioe W3 CIuiaBa Zn-Ni, TPEANOYTHTENHHO, OOmIee
COJICpKAHUE LIMHKA W HUKEJS NpUHUMAKOT 3a 100 BecoBbiX %, 10 COAECPIKAIIETOCs

HUKens coctaBisieT oT 10 1o 20 BecoBbix %. [lpeanmodtutenbHbId HUKHUW TIpeaes
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COZIEP’KaHHUA HHUKENA B METAIUTM3UPOBAHHOM Cjioe W3 cruiaBa Zn-Ni cocrasiser 11
BECOBBIX %0, O0Nee MpeanouTUTeNnsHO - 12 BecoBbIX %. IlpeamoyrurenbHbIN BEpXHUMA
MpeJeNn COAEP)KaHUS HUKENd B METAJUIM3HPOBAHHOM cloe M3 cruaBa Zn-Ni
coctaBsieT 18 BecoBbIX %, Ooyee mpeANOYTHTEHHO - 16 BecoBbIX %, emie Oojee
MPEANOYTUTENBHO - 15 BecoBbIX Yo.
[0065] Cmoco6 m3MepeHHS XHUMHYECKOTO COCTaBa METAJUTM3HPOBAHHOTO CJIOS W3
cruaBa Zn-Ni

Ecnu Metammm3upoBaHHbBIN ciiol 60 MpeAcTaBisieT COOOW MeTaUTH3UPOBAHHBIN
cioil u3 cruiaBa Zn-Ni, XUMHYECKHH COCTaB METAILTU3UPOBAHHOTO CiOst 60 MOYKHO
W3MEPUTh Ha TMOMEPEYHOM CpE3€ METAITM3UPOBAHHOIO CIIOS €  TOMOIIBIO
SHEProJAMCIIEPCUOHHOIO PEHTIEHOBCKOTO CHEKTpPOcKoma. UTo KacaeTcsi KOHTPOJA
OTIEpAIMA BO BPEMS M3TOTOBJIICHHSA, TO MPEAMIOYTHTENBHBIM Oy/I€T HEPA3PYIIAIOLIECE U
npocroe u3MepeHue. [103ToMy XMMHYECKHI COCTaB METANIM3HUPOBAHHOTO CIOSA W3
criaBa Zn-Ni MOJKHO W3MEPHTh, HAPUMEP, C TMOBEPXHOCTH METATU3UPOBAHHOTO
CIIOSI TIOCPEACTBOM (DITYOPECIIEHTHOTO PEHTTEHOBCKOTO aHanu3aropa. B atom ciydae
KOPPEKLHIO BHITIOTHAIOT COOTBETCTBYIOIIUM 00pa30M C MCIIOJIb30BAHUEM 3TAJIOHHOTO
00pasiia ¢ U3BECTHBIM XUMHUYECKUM COCTABOM.
[0066] TonuuHa METATUTU3UPOBAHHOTO C10s 60

TonmuHa MeETATTM3UPOBAHHOTO Cod 60 1O CylecTBY HE OrpaHUYCHA.
Tommuua MetanmusupoBaHHoOro cios 60 cocrasmsger, Hampumep, ot 1 10 20 MKM.
Ecmu TonmuHa MetammusupoBaHHOTO ciios 60 cocraBmieT 1 MKM U OoJiee, MOYKHO
MOJTyYUTh JOCTATOYHYIO CTOMKOCTh K 00pazoBaHuio 3amupoB. C Ipyrod CTOPOHEI,
€CJIM TOJIIMHA METAJUIM3HPOBAHHOTO ¢i10s1 60 mpeBbimacT 20 MKM, BBIIICYIIOMSHYTHIC
3¢ deKThI TOCTUTHYT Tpeaena. HmKkHIMH nperen TONMUHB METAJUTH3HPOBAHHOTO CITOS
60 TIPeANOYTHTETHHO COCTABIIAET 3 MKM, OOJIee PEAIIOYTUTENHHO - 5 MKM. BepxHwii
Mpeaesl TOMIIMHBI METAJUTM3UPOBAHHOTO €0 60 MpeAmOYTHUTENBHO COCTaBIsAeT 18
MKM, 00JIe€ IPEAMOYTHTENBHO - 15 MKM.
[0067] TonmuHy METATTU3UPOBAHHOTO Cl0A 60 MOMKHO H3MEPHUTH CIEAYHOLIUM

cnocoooMm. bepyr oOpasenm, B KOTOPBIH BXOJHUT TOMEPEYHOE CEUYCHHE
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METAJUTU3UPOBAHHOrO cnod 60. 3areM TONMMHY METAJUIM3UPOBaHHOro cios 60
U3MEPSIOT B TPEX  MPOU3BOJBHBIX  TOYKAX  IIONEPEYHOrO0  CEYEHMA
MeTtamsupoBanHoro cios 60. CpegHee apuMETHUYECKOE 3HAYECHHE H3MEPEHHOU
TOJIOUHBI CYUTAIOT TOJIIHMHOW (MKM) MeETaJIM3HpoBaHHOTO cios 60. ITomumo
BBIIIEYTIOMSIHYTOTO CIIOC00a, TOJNMIMHY METAUTU3UPOBAHHOTO CII0A 60 MOJKHO TaKkKe
W3MEPUTH  C  TOBEPXHOCTH  METAUIM3UPOBAHHOTO  CJIOA  MOCPEACTBOM
(ITyOpPECIIEHTHOTO ~ PEHTI€HOBCKOTO  aHAIM3aTOpPa, AHAJOTHYHO  W3MEPEHHUIO
XHMHYECKOTO COCTaBa METAJUIM3UPOBAHHOTO CJIOS, PACKPBITOTO BhIIIE. B 3TOM Ccityyae
KOPPEKLHIO BHITIOTHAIOT COOTBETCTBYIOIIMM 00pPa30M C HCIIOJIb30BAHHEM STAIOHHOTO
00pasiia ¢ ©3BECTHBIM XHMHUYECKHUM COCTABOM.
[0068] Cnoit 70 TBEpAOH CMa3KH

Kpome toro, crmoit 70 TBepao# cMa3ku C()OPMHPOBAH HA METAJUTH3HPOBAHHOM
cnoe 60. Bo BpeMs cBuHuMBaHuA ci1od 70 TBEPAOH CMAa3KH YBEIIMYUBAECT CMA3bIBAHUE
MydTer 50 u Hunmensa 40 metammuueckod TpyOs! 1 1 HedTaHOM ckBaskmHBI. Crio
70 TBepHAOW CMa3KH TPEACTABIAET COOOM TBEPAOE TOKPHITHE TPH HOPMATBHON
temnepatype (20°C = 15°C).
[0069] TepmuHBI «TBEPABID», «IONYTBEPABID» H <OKHIKHID, HCIOJIB3YEMBIE B
HACTOSIIEM OIMCAHWH, OMPENEIHIIOTCA CIEAYIOIUM 00pa3oM. TepMHH «TBEepabBIID)
O3HAYAET COCTOSHUE, B KOTOPOM (hopMa MOCTOSTHHA TIPH HOPMATBHOU TEMIIEpaType, U
AaKe TPU MPUIIOKEHUH BHEIIHEW CHITBI JopMa HE M3MEHSACTCS, WM PAa3PyIaAETCs o
MEHBIIEH MEpPEe OJHA YacTb. [E€pPMHH «IOJIYTBEPABIN» O3HAYAET COCTOSTHHUE, B
KOTOPOM, XOTS TIPH HOPMAJTBHOM TEMTIEpaType COXpAHAETCS ompeaesieHHas Gopma, B
Cy4ac MNPHIOKECHUS BHEINIHEHW CHIIBL, MO MEHBIICH Mepe, 4YacTh, K KOTOPOU
MPHUJIATAIOT BHEIIHIOK CHITY, JIETKO MeHseT (opMy, He paspymaschk. B HacTosmewm
ONMCAHWUU COCTOSTHHE KOHCUCTEHTHOM CMAa3KH M TIOJNYCYXO€ COCTOSTHHE BXOJAT B
00BEM OTpEJENEHUs] TOMYTBEPAOTO BEIIECTBA. T[E€PMHH (OKHIKHI» O3HAYAET
COCTOSSHUE JKUAKOCTH. OTMETHM, 4YTO COCTOSIHUE B CJIy4yae, KOrja JETy4yHe
KOMITIOHEHTBI >KUIAKOCTH HCIAPSAIOTCS, a HEJIETY4YHE BA3SKHE KOMIIOHEHTBI OCTArOTCA,
TAKKE COOTBETCTBYET IIOJIYTBEPIOMY HITH KHIKOMY.
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[0070] Crmo#t 70 TBepAOM CMa3KH COJAEPIKUT, HANPHUMEP, MOPOIIOK TBEPAOTO
CMA304YHOIO MaTepHalla W CBA3YIOIIEE, CIyKallee MaTpuueH. [Ipyrumu cioBaMmu,
cioit 70 TBepIOHM CMa3KU MPEACTABIIET COOOU CIIOM MOKPBITUS B BUAE T€TEPOTEHHOM
CHUCTEMBI, B KOTOPOM IOPOINOK TBEPAOTO CMAa304YHOIO MaTepHala CBf3aH CO
CBA3YIOIIUM.
[0071] IToporiok TBEPAOTO CMA30YHOTO MaTepuaia

[Topomok TBEpAOTO CMA30YHOTO MaTepHajia MPEACTABIIET COOON MOPOIIOK,
MPOSBJIAOIINN CMa3bIBAKOIIEE ACHUCTBUE. B KauecTBe MOPOIIKa TBEPAOTO CMAa304YHOTO
MaTepuanaa MOYKET OBITh UCTIOIH30BAH W3BECTHBIM MaTepHal, OOBIYHO TMTPUMEHAEMBIH
B KayecTBE TBEPJAOr0 CMAa304YHOr0 Marepuana. B kadecTBe MOPOIIKAa TBEPAOTO
CMa304HOr0  MaTepuana  MPEANOYTUTENBHO  MCMONb30BaTh  MaTEpHall, HE
OKa3bIBAIOIIUIN HETATUBHOIO BIUSHUA HA OKPYKAIOLIYIO CpEAY.
[0072] TlpeamodTUTENBbHO, MOPOIIOK TBEPAOTO CMAa304YHOTO MaTepuajga COACP)KUT
OJHO WJIM HECKOJBKO BEIIECTB M3 TPYIIIBL, B KOTOPYIO BXOAMT CyIb(ua MOIHOaeHA
(MoS,), mucynsbun sonbppama (WS2,, rpadpur mma mutpun 6opa (BN), caxa,
nopomok nonuretpadropatunieHa (IITDI) u propucteiit rpadur (CFx). Cympdun
moymuomeHa (MoS ;) w mucynedua Bonbppama (WS,) mpencraBisroT coOoH
HEOPTaHWYECKHE TOPOINKH C TPpaQUTOBON KPUCTAJUIMYECKOM CTPYKTypou. CpemHuii
AUAMETP YaCTHI[ TOPOIIKA TBEPAOTO CMAa30YHOTO MaTepHaia IO CYIIECTBY HE
orpanuueH. CpeaHuil AMaMETp YacTHI[ MOPOINKA TBEPAOTO CMA30YHOTO MaTepHasia
COCTaBIIAET, Hampumep, ot 0,5 10 15 Mkm.
[0073] B cnoe 70 TBepmo¥ CMa3KH MPEAMOYTHTEIFHOE MACCOBOE OTHOLICHHE OOIIETO
KOJIMYECTBA TIOPOIIKA TBEPAOTO CMA30YHOTO MaTepHalia K OOImMEMY KOJIHYECTBY
cesytomero coctapusier or 0,3 mo 0,9. Ecnmu maccoBoe oOTHOMmEHWE OOIMETO
KOJIMYECTBA TOPOIIKA TBEPAOTO CMA30YHOTO MaTepHalia K OOIMEMY KOJIHYECTBY
cBsyromero cocraemsier 0,3 u Oonee, CTOMKOCTh ciios 70 TBEpPAOH CMa3Kh K
00pa30BaHUIO 3aTUPOB AOMOJHUTEIFHO yBENHUUBaeTCA. Eciin MaccoBoe OTHOIIEHHE

O6IJ.[€FO KOIMYCCTBA TIOpPOMIKAa TBCPAOTO CMAa304YHOTO MaTcpHalla K 06HJ;€My
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KOJIMYECTBY CBA3YIOIIEro coctasisaeT 0,9 U MeHee, aAre3UBHOCTh U MPOYHOCTH CIIOS
70 TBEPAOU CMA3KH JOMOJHUTEIIBHO YBEIUYUBAKOTCA.
[0074] Cnout 70 TBepAOH CMa3Kd MOXKET JAOMONMHUTENBHO COJAEPXKATh JAPYTOU
MOPOIIOK, OTJIMYHBIM OT MOPOIIKA TBEPAOrO CMa304yHOro marepuana. Hampumep,
cino 70 TBEpAOM CMA3KH COJACPKUT MOPOLIOK TBEPAOTO CMA304YHOrO0 MaTepualia U
KpemHe3eM. J[pyrodl mopomok mpeacTaBisieT coOOH, HampuUMep, HEOPTaHUYECKHH
MOPONIOK, HE HMEIOIHHA TpapUTOBOM KPHUCTAUTMYECKON CTPYKTYyphl. Ecim croi
TBEpAOH cMma3ku 70 COACPKUT MOPOMIOK TBEPAOM CMAa3KH H JAPYroMl MOPOUIOK,
MPEINOYTHTETHFHOE MACCOBOE OTHOIIEHHE OOIMETO KOJWYECTBA TOPOMIKA TBEPAOTO
CMa30YHOTO MaTepHalla ¥ APYroro MOPOINKa K OOIMIEMY KOJIHYECTBY CBS3YIOIIETO
coctasisieT 0,9 u MeHee.
[0075] Cesasyromee

Cpasyroniee B cioe 70 TBEpAOH CMa3KH COAEPKUT OPraHUYECKHUM MOJIUMEP
W/WITA HEOPTAHUYECKOE MAKPOMOJIEKYJIIPHOE COETHHEHHE.
[0076] Opranuyeckuii nNOMUMEpP B KAYECTBE CBA3YIOLIETO MPEANOYTUTEIIHHO
MPEICTABIISIET COOOM OPraHMYECKHH TOJIUMEP, OTIUYAIOIIMICS TEPMOCTOMKOCTBIO,
YMEPEHHOW TBEPAOCTHIO M YMEPEHHOHW aOpa3MBHOM CIOCOOHOCTHIO. OpraHHYECKHi
MOJINMEP B KAYECTBE CBA3YIOWIETO COACPKHUT, HAITPUMEDP, OJMH WM HECKOJIBKO THIIOB
W3 TPYMIbI, B KOTOPYIO BXOJHUT TEPMOPEAKTHUBHBIN TMOJIMMEP U TEPMOTIUIACTUYHBIH
nouMep. OpraHuyecKUd TOJUMEP COAEPIKUT OJHO WM HECKOJBKO BEIIECTB U3
IPyNIbl, B KOTOPYK) BXOJUT SMOKCHAHAS CMOJA, MOJUUMHIHAS CMOJA, MOTHAMM/I-
WMUTHAS CMOJIa, TTOJTHKAPOO TMAMHTHAS cMoJIa, o GUPCyTb(OoH,
oy GupsGupkeToH, PeHompHas cMona B (ypaHOBas cMOJIa, TOJTUBUHUIIOBAS CMOJIA,
aKpUJIOBas CMOJIa U MOJMYPETAHOBAs CMOJIA, MOJMATUICHOBAas CMOJIA, CUIMKOHOBAA
cMmoJia ¥ pTop-Kaydyk.
[0077] C ToukM 3peHuUs MOBBILIEHHUA aAre3UBHOCTH ciios 70 TBepAOH cMa3Ku, cio 70
TBEPAOW CMAa3Kd MOKET OBITh CHOPMHPOBAH MyTEM TEPMOOTBEPKACHHUSA >KUIKOM
KOMITO3ULIMH, CIYyKalmeH CbIppeM M cios 70 TBEpAOM CMa3sKH M COJAEpKauieu
MOPOIIOK TBEPAOTO CMAa30YHOTO MaTepuajga W CBA3yioliee (Janee HMEHYeMOH
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OPTaHWYECKOW  JKHAKOM  Kommo3unued).  Temmepatypa  TepMOOTBEP)KACHUSA
npeano4yTureabHo coctasiseT 80°C u Ooree, O0Nee MPEAMTOYTUTETHHO COCTABIISIET OT
150 mo 380°C. Bpems 00pabOTKH MPEANOYTUTENIHHO COCTABIAECT 5 MUHYT M OoJee,
Oonee mpeanoYTHTENBHO - 0T 20 10 60 MuHyT. [Iponece TepMOOTBEPIKACHHUS MOKET
BKJIKOYATh MPOLECC MPEABAPUTEIIBHOW CYIIKM M MPOLECC chekaHua. B mporecce
MPEIBAPUTENBHON CYIIKH TEMIIEPATYPY MOAAECPKUBAIOT B quanazoHe ot 80 o 100°C
B TECYCHUE TMPOMEKYTKa BpeMeHH oOT 2 10 15 wmumuyTt. Ilpomecc cnexkanus
OCYHLIECTBIIAIOT NOCTIE MPEABAPUTENBHON CYIIKU. B mponiecce criekanus TeMmneparypy
MoA/IepKUBarOT B Auamna3one ot 150 go 380°C B TeueHue mpoMekyTka BpemMeHu ot 10
10 50 MUHYT.

[0078] Heopranuueckoe MakKpOMOJIEKYJISPHOE COECTUHEHUE B KAYECTBE CBA3YIOIIETO
MPEICTABIIET COOOH, HATTPUMED, COEAMHEHHE CO CTPYKTYPOH ¢ TPEXMEPHO CIIMTHIMH
METaJUI-KHCIIOPOIHBIMU CB3siMu, Harpumep, 11-0, Si-O, Zr-O, Mn-0, Ce-O umm Ba-
O. Takue HeOpraHUUYECKHUE MAKPOMOJIEKYIIAPHBIE COETUHEHHUS MOTYT OBITH TTOTyYEHBI
IyTEM TUAPOIN3a U KOHACHCALMU THAPOJIU3YEMOT0 COETMHEHH METAIIA, TAKOTO Kak
AJKOKCHJ MeTajlyla WIM XJIOpHA Merairia. HeopraHmdyeckoe MakpOMOJIEKYIIIPHOE
COEIMHEHHE MOKET OBITh TIOTYYEHO C HCIIOIB30BAHUEM THIPOIIU3YEMOTO COCTUHEHUS
METaJIa, COAEPIKANIETO (PYHKIMOHAIBHYIO TPYIITY, TAKYI0 KaK aMHUHOTPYIIA WA
SMOKCHAHAS TIpynma. ['maponmusyemMoe  COCIMHEHHE  MeETallla,  COJAEprKalnee
(YHKIMOHATBHYIO TPYIITY, TaKyl0 KaK aMHHOTPYIA WM STOKCHIHAS TPYTINA,
MPEICTABIIIET COOOH, HAIPUMED, CHIIAHOBBIA CBSI3BIBAIOINWN ar€HT WA THTAHATHBIN
CBSI3BIBAIOIINI arcHT.

[0079] Ecam B  KadecTBE  CBA3YIOMIETO  BBICTYNMAET  HEOPTAaHUYECKOE
MaKpPOMOJIEKYIIIPHOE COeTHHEHHE, ¢lIoM 70 TBEpAOH cMa3ku (HOPMUPYIOT, HATIPUMED,
CIIEAYIOIMUM  criocoOoM. JKHAKYI0 KOMIO3HMIHIO, COACPIKAILYI0 PACTBOPUTEIND
TUIPOJIU3YEMOTO COEIMHEHUA METaIa WM €r0 YaCTUYHBIM THAPONIH3AT U MOPOLIOK
TBEPAOTO CMAa30YHOTO MaTepuana (Jajnee HMEHYEeMYK) HEOPTAHWYECKOW >KHIKOM
KOMIIO3HIIMEN), HAHOCAT HA METAJUTU3UPOBAaHHBIA cio 60. HaHeceHHyIO KHAKYIO
KOMITO3UIIMIO 00padaThIBAIOT YBIAKHEHHEM W/WIIM HarpeBaHueM. B pesynbrate
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BBIIICONMCAHHBIX MPOLECCOB NONYYarOT CioM 70 TBEpAOM CMa3KH, COACpKaliui
HEOPTaHUYECKOE MAKPOMOJIEKYIIIPHOE COEAMHEHHE B KAUECTBE CBA3ZYIOMIETO.

[0080] Kak ObLIO pacKpbITO BbIIIE, A COJAEHUCTBUS THAPOIU3Y COCIHHECHHA
THAPOJIU3yEMOTO COEIMHEHHS METala MOJKET OBITh BBIIOJHEHA 00padoTKa
yBnaxaeHueM. [Ipu oOpaOoTke yBIa)KHEHHEM HAHECEHHYIO KHIKYIO KOMITO3HIIMIO
OCTaBJIAIOT B aTMOC(EPHOM BO3AyXE, MPEANOUYTHTEIHHO B YBIIAXKHEHHOW aTMocdepe ¢
OTHOCUTEITPHOH BJIAKHOCTBIO 70% W Oojee HA 3aJaHHBIA TEPHOJ BPEMEHH.
[IpeanmoyTHUTETPHO, HATPEBAHWE BBITIONHAIOT TIOCTAE OOPAOOTKH YBIAKHEHHEM.
Konpencarmro rugponusaTta, MOTYYEHHOTO MPH THAPOIHU3E COCTUHEHHUS METAIIA, H
BBIJIETICHHE TTOOOYHOTO TPOAYKTA (BOJBI) KOHAECHCAIMH MTOOOYHOTO MPOAYKTA (CTIMPTA
B CIlyYae, €CIM COECJUWHEHHWE METallla ABIAETCA AIKOKCHIOM METAIIa) THAPOIH3A
CTUMYJIMPYIOT HarpeBaHueM. B pesynprare cino 70 TBEpAOM CMAa3KH MOKHO
copMHupoBaTh 32 KOPOTKHH MEPHO BpeMeHH. [lanee, Omarogaps HarpeBaHUIO TIOCIIE
00paboOTKH yBIAKHEHHWEM, aare3us cHopMUpoBaHHOTO ciiosi 70 TBEpAOW CMa3Ku
3akpersercs. HarpeBanme mocie oOpaOOTKH yBIaKHEHHEM, NPEAMOYTHTEIHHO,
BBITIOJTHAIOT TIOCJIE MCIAPEHUSA PACTBOPHTENS, OCTABIIETOCA B IUICHKE IOKPBITHAL.
Temnepatypy HarpeBaHus mocie OOpPaOOTKH YBIAKHEHHEM, TPEANOYTHTENHHO,
YCTAaHABIMBAIOT B AuamnazoHe oT 50 mo 200°C, OnM3KOM K TeMIepaType KHITEHHUS
CIHMPTA, TOTYYAEMOTO B KauecTBe MOOOYHOTO MpoAykTa. Kpome toro, s3¢gdekTuBHO
HarpeBaHHE B BO3AyXOHArpEBaTeIe.

[0081] Tommuua cmoss 70 TBepAOM cMa3ku cocTaBisier OT 3 g0 50 MKM.
[IpennouturenbHas ToamuHa ciios 70 TBepaou cMas3ku cocTaBigeT oT 10 10 40 Mkwm.
Ecmm Tommunua cmos 70 TBepmol cmasku coctaBnsgeT 10 MkM u Oollee, BBICOKAS
CMa3bIBAMOIAs  CHOCOOHOCTh  MOXKET  OBITh  TIONMyY€HAa C  COXPAHEHHEM
KOHCUCTEHTHOCTU. C Jpyrol CTOpPOHBI, €ciau ToiauiuHa cios 70 TBEpAOHW CMa3Ku
cocrapmsieT 40 MKM M MEHEe, aare3uBHOCTh cos 70 TBEpAOW cMa3Ku OyAeT Oojee
nocTtostHHOU. Kpome Toro, ecnu tommuna cinos 70 TBepaou cMmasku cocrasisieT 40
MKM W MEHEe, MOMYCK Ha pe3p0y (3a30p B pPe3pOe) MEKAYy MOBEPXHOCTIAMHU
CKONIBKEHMA pacmupsercs. B stom ciydae wMexdasHoe AaBleHHE BO BpeMs
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CKOJbKEHUA yMmeHbmaeTcs. ClenoBaTelnbHO, MOKHO IPEAOTBPATUTh YPE3MEPHOE
YBEIIMYECHHUE KPYTAIIET0 MOMEHTa 3aTsKKH. COOTBETCTBEHHO, MPEANOYTHTEIIbHASA
tonmmuHa cinos 70 TBepaoM cMasku cocrasiuger oT 10 mo 40 mxm. bomee
MPEANOYTHTEIbHBIM HUKHUM MPEe TONMMUHBI ¢104 70 TBEpAON CMa3KU COCTABISET
15 mMkm, eme Oonee MpeamouTUTeNTbHO — 20 MKM. boltee peAnOYTHTEIbHBIN BEPXHHH
mpeaeNn TOMIUHBI ciost 70 TBEpaOW CMa3KH COCTaBIsgeT 35 MKM, eme Ooree
MPEANOYTUTENBHO — 30 MKM.
[0082] Tommuay cimost 70 TBEpIOH CMAa3KH U3MEPSIOT CIIEAYIOIIMM CIocoOoM. bepyt
oOpasen, coAepKalWi TEPBYH0 KOHTAKTHYIO TOBEPXHOCTb, HA  KOTOPOH
chopmupoBan cioi 70 TBepmod cmasku. OmHA W3 TOBEPXHOCTEH oOOpasma
COOTBETCTBYET MOMEPEYHOMY CEUEHHIO, BBIITOJIHEHHOMY MEPNEHIUKYISAPHO OCEBOMY
HAIPaBJICHUIO (TIPOAOJFHOMY HAMPABIIEHUIO) METAJUTMYECKOU TPYOBI Isi HEDTIHOU
CKBAKMHBI. 37€Ch U JAlle€ TAKOE IMOMEPEYHOE CEUEHUE HA3BIBAIOT (IOBEPXHOCTHIO
HaOmoaeHns». Ha moBepxHOocTH HAaOMOAEHHWA 00JacTh, coaepikamyro ciaoud 70
TBEPAOH CMAa3KH, MCCIEAYIOT MOJ MHUKPOCKONOM. YBEJIMYEHHE IPHU HCCIIETOBAHHU
IO/, MUKPOCKOIIOM YCTaHOBJIEHO paBHbIM 500x. Tommuny ciaosa 70 TBepAaoH cmasku
onpenesroT B 10 MpOU3BOJIBHBIX HAOMOIAEMBIX 001acTaX. B Kakmo# HaOIr01aeMoM
o0macTv TOMIUHY cos 70 TBEPIOH CMa3KH H3MEPSIOT B TPEX MPOU3BOIBHBIX MECTAX.
Cpennee apupMeTHUECKOE 3HAYCHHE TOMIIHHBI cjaos 70 TBepaod cmasku B 10
HaOmogaeMbIx obnactax (Bcero 10x3 = 30 3HAYCHHWI TOJIIIMHBI) OMPEACIAIOT KaK
TommuHy (MKM) citost 70 TBEpIOH CMa3KH.
[0083] CtpykTypa Ha BTOPOIl KOHTAKTHOW MTOBEPXHOCTH

Ha ©UI'. 9 uzoOpaskeH BUI B pa3pese JIA MOICHEHUS CTPYKTYPhI Ha BTOPOH
KOHTAaKTHOM TOBEPXHOCTH B CIy4yae, KOrJa BTOpas KOHTAaKTHAas TMOBEPXHOCTh
MPEICTABIIIET COOOM KOHTAKTHYIO TIoBepxHOCTh 400 Hunmens. Kak mokazano Ha OUI.
9, cpemHee apu(pMETHYECKOE 3HAYCHHE IMEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW
noBepxHOCTH cocTaBiAeT oT 0,5 no 10,0 mxm. Kpome Toro, momyrsepaoe uim s>KUaAKoe
AHTHKOPPO3HOHHOE TOKPHITHE 80 (POPMHUPYIOT HA BTOPOH KOHTAKTHOW MOBEPXHOCTH

(ma ®UI'. 9 - Ha xoHTaKkTHOM MoBepxHOCcTH 400 Hunmens). [lanee OyayT pacKpbITHI
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cpeaHee apu(pMETHUECKOE 3HAYECHHE INEPOXOBATOCTH Ra M aHTHKOPPO3HOHHOE
NOKpbITHE 80 BTOPOH KOHTAKTHOMN NTOBEPXHOCTH.
[0084] Cpennee apudpmeTHUECKOE 3HAYEHHE IMIEPOXOBATOCTH Ra BTOPOI KOHTaKTHOM
MOBEPXHOCTH

Cpennee apupMeTHUECKOE 3HAYCHHE MIEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW
nosepxHocTH (Ha OUI. 9 koHTakTHOM moBepxHOCTH 400 HUNMENA) H3MEPSIOT
CIIOCOOOM HW3MEPEHHUS CPEaHETO Aapu(PMETHUYECKOTO 3HAYCHHUS IEPOXOBATOCTH,
omnpenenerabiM B JIS B 0601 (2013). B yacTHOCTH, B Ka4ecTBE TOYEK HU3MEPECHHUSA
npuHUMAlOT 10 TPOM3BONMBHBIX TOYEK B HANPABICHHH BEPIIUHBI  PE3bOBI
(HampaBneHUE HApe3KH Pe3bObI) Pe3bOOBOM YacTH HA BTOPOM KOHTAKTHOHU
MOBEPXHOCTH. B KakI0¥W TOUKe HM3MEPEHHS HW3MEPSIOT CpeaHee apudMeTHueckoe
3HaYEHHUE LIEPOXOBATOCTH Ra Ha IJIMHE OLICHKH, OPUEHTUPOBAHHOM B HANPABIICHUU
ocH TpyOBL. /nMMHA OLEHKH YCTAHABIMBACTCA KPATHOW MATHKPATHOW JIJTHHE BBIOOPKH
(mpenenbHas qymHA BoyHBI). CpeaHee apudMeTHyeckoe 3HaAYCHHE MIEpOoXoBaTocTH Ra
WU3MEPAIOT TMOCPEACTBOM IIYMOBOIO HM3MEPHUTENA HIEPOXOBATOCTH, a CKOPOCTH
W3MEPEHUsA YCTaHABIWBAIOT paBHOM 0,5 mwm/cek. 3a cpeaHee apupmMeTHUECKOE
3HAYEHHUE IIEPOXOBAaTOCTH Ra mpuHUMAIOT cpeaHee apuUpMETHUECKOE 3HAYCHHE
NIEPOXOBATOCTH B MIECTH TOYKAaX W3 10, UCKJIFOYAS MPU 3TOM HAUOOJBINEE CPEIHEE
apu(METHIECKOE 3HAYEHHE MIEPOXOBATOCTH Ra, ciemyromiee 3a HAM HawOOIbIIEE
cpeaHee apu(METHYECKOE 3HAUYEHHE INEPOXOBATOCTH Ra, HaWMeHbIIee CpegHee
apu(pMeTHIECKOE 3HAYCHHE IEPOXOBAaTOCTH Ra W crieayromee 3a HUIM HaWMEHbIIEE
cpeaHee apuMeTHUECKOE 3HA4YeHWEe mepoxoBaTocTH Ra. Hampumep, B kauectse
KOHTAaKTHOTO HW3MEPUTENS IIEPOXOBATOCTH MPUMEHSIOT TECTEP MMIEPOXOBATOCTHU
noBepxHocTH ¢ ToproBeiM HazpaHueM SURFTEST SJ-301 npousBoacTBa KOMIAaHUU
Mitutoyo Corporation.
[0085] Cpennee apudmeTHyeckoe 3HAYCHHE MIEPOXOBATOCTH BTOPOM KOHTAKTHOM
MOBEPXHOCTH TIOCTIE Hape3aHus pe3bObl coctaBmaer meHee 0,1 mxm. Ecmm cpennee
apudmeTHUECKOE 3HAYEHHUE IMEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW MOBEPXHOCTH
coctasisieT or 0,5 no 10,0 MxM, mEepoOXOBATOCTH BTOPOM KOHTAKTHOM IOBEPXHOCTH
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PETYNHUPYIOT TyTEM OMPEACICHHOW O0OpPaOOTKH BTOPOM KOHTAKTHOW TOBEPXHOCTH.
O0paboTKa MOBEPXHOCTH MPEACTABIAET COOOH, HATTPUMEP, CTPYHHYIO 00paOOTKYy.
[0086] [IpeaAnOYTUTENBHO, BTOPYIO KOHTAKTHYIO TOBEPXHOCTH MOJABEPralOT CTPYHHOU
obpaboTke. Ilox «cTpyiHONW 00pabOTKOW» MMOHHMAIOT OOPabOTKY, NMPH KOTOPOH
UCTIONB3YIOT ~ JIPOOECTPYHHOE  YCTPOMCTBO, OOECIEYMBAIOIIEE  CTONKHOBEHHUE
aOpasuBHOrO Matepuana (aOpa3wBa) CO BTOPOM KOHTAKTHOW TOBEPXHOCTHIO.
CrpyiiHas 00paOOTKa MPEACTABIACT COOOM, HAMPUMEP, TIECKOCTPYHHYIO 00pabOTKY,
IpOOECTPYHHYIO O00pabOTKYy WM CTPYHHYI0 00paOOTKy Kpomkou. CrpyiHas
00paboTKa TPEACTABISET COOOM O0OPAOOTKY, NPH KOTOPOW aOpasHUBHBIM MaTEpHAIl
(a0pa3uB) CMEMUBAIOT CO CKATHIM BO3IYXOM, W TOJNIYYCHHYIO CMECh IOJAIOT Ha
BTOPYIO KOHTAKTHYIO MOBEpXHOCThb. IllepoxoBaTocTh BTOPOM  KOHTAKTHOM
MOBEPXHOCTH MOKHO COOTBETCTBYIOIIMM 0O0pa3oM OTPETYIHMPOBATH IMYTEM BBHIOOPA
a0pasWBHOTO MaTepHalia, HWCIOJIB3YEMOTO TIPH CTPYHHOW OOpadOTKe, a TaKkKe
CKOPOCTH TIPOJIBMIKEHUS H T. 1.
[0087] AnTHKOPPO3HOHHOE MOKPBITUE 80

AHTHKOPPO3UOHHOE TOKphITHE 80 CHOPMUPOBAHO HA BTOPOH KOHTAKTHOM
MOBEPXHOCTH. AHTHKOPPO3HOHHOE TMOKphITHE 80 sBIAETCA MOTYTBEPIABIM HIH
YKUIKUAM TIPpH HOpMainbHOU Temnepatype (20°C £ 15°C).
[0088] Ha ®UI'. 10 mpeacTaBieHa B yBEIMYEHHOM MAacIITaOe 4acTh BOJHM3W BTOPOH
KOHTAKTHOM TOBEPXHOCTH, H300pakeHHoW Ha OUI. 9 (mwa OUI. 9 koHTakTHOM
nmoBepxHocTH 400 wummesst). Kak mokazano Ha ®OUI. 10, Ha BTOpOH KOHTAKTHOW
MOBEPXHOCTH (B TAHHOM CITy4ae KOHTAKTHOM moBepxHOCTH 400 Hummens) oopazoBaHa
HE3HAYMTEIbHAS HEPOBHOCTh TAaKOM CTEMEHH, 4YTO CpegHee apUPMETHUECKOE
3HaueHue mepoxoBatocth Ra cocraBmser or 0,5 go 10 mMkMm. 3a cuer 3TOMH
HEPOBHOCTH KO3 (PHIIMEHT TPEHHUA MEKIY KOHTAKTHOW MOBEPXHOCTHIO 400 HHTIIIENS
Y KOHTAaKTHOW TOBEPXHOCTHIO 500 My(THI BO BpeMs CBUHYMBAHUA YBEITHYHUBAETCH,

TAKKC YBCIIMYIHUBACTCA prT)IH_[I/Iﬁ MOMCHT Ha NpPEACIIC TCKY4YCCTH.
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[0089] Buabl aHTUKOPPO3HOHHOTO TOKPHITUSA 80

AHTHKOPPO3HOHHOE MOKpPHITHE 80 MOXKET OBITH OJHOTO M3 CIEIYIOIMHX ABYX
THUIIOB.

(A) Kuakoe aHTUKOPPO3ZHOHHOE MOKPHITHE

(B) IlonyTBepaoe aHTUKOPPO3UOHHOE TTOKPHITHE

Jlanee OMHMCAaHBI JKHIKOE AHTHKOPPO3HOHHOE TIOKPHITHE M TOJIYTBEPIOE
AHTHKOPPO3HOHHOE TTOKPHITHE.
[0090] (A) CTpykTypa »KHAKOTO AHTHKOPPO3HOHHOTO TIOKPBITHS

[Ton >kxHaKAM aHTHKOPPO3HOHHBIM TTOKPHITHEM TTOHUMAIOT AHTHKOPPO3HOHHOE
MOKPBITHE, HAXOMAIIEECS B JKHIKOM COCTOSHHH. TE€PMHH (OKHIKHID) O3HAYAET
COCTOSHHME JKUAKOCTH. OTMETHM, 4YTO COCTOSHHE B Cly4yae, KOTJa JIeTy4He
KOMIIOHEHTHI JKHIKOCTH HCTAPSAIOTCSA, a HEJNETyYHe BSI3KHE KOMITOHEHTHI OCTAOTCH,
TaKKe€ COOTBETCTBYET IOTYTBEPAOMY WM JKHAKOMY». JKHIKOE aHTHKOPPO3HOHHOE
MOKPHITHE MOXET OBITh TOJyYE€HO, HAPUMEP, IyTeM HAHECEHHs JOCTYITHOW Ha
PBIHKE AHTHKOPPO3MOHHOW CMAa3KH, KOTOPYIO TAKKE HA3bIBAIOT <JIETKUM MAaclOM»,
Hanpumep, WD-40 (toproBoe Ha3BaHue). B XuMuyeckuil cocTaB IKHAKOTO
AHTHUKOPPO3UOHHOTO MOKPBITUA BXOJUT, HAIPUMEP, YAUT-CIIUPUT B KOUdecTBe OT 50
10 75 BecOBBIX % M MAcJi0 HA MUHEPATbHOW OCHOBE B KOJIMUECTBE 25 BECOBBIX Yo UIIH
MEHEe.
[0091] Va#iT-ciupuT

Vaur-cnupur  mpeactaBusier  coOOH  pacTBOPHUTENb,  SKBHUBAJICHTHBIN
npoMbenuieHHOMY OeH3uHy Ne 4, ompemenennomy B JIS K 2201 (1991).
[IpeanmoYTHTENBHBIA HIWKHUN IIPEAENT COACP)KAHUSA YaWuT-CIIMPUTA COCTABIIET B
BeCOBBIX % 52 %, Oonee mpeamodTuTebHO 54%, enie Oojee mpearmoYTuTeThHO 56%,
u eme Oomee mnpeamoututenbHo 58%. IlpenmouTuTenbHBIN BEPXHUU MpEACI
COJIEPIKaHHS YaUT-CIIUPUTA COCTABIISET B BECOBBIX %o 70%, OoJiee MpearmouTUTETHHO
68%, Ooree peanmodTHTENHHO 66%, ete OoJlee MpeamouTUTETHLHO 64%, U eme Oomee

MPEANOYTUTENBHO 62%.
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[0092] Macno Ha MUHEPAJIbBHOM OCHOBE

Macno Ha MUHEPaTbHOW OCHOBE MOJIy4YalOT MyTEM NMEPEPa0dOTKU ChIPO HePTH.
Macno Ha MUHEpPATBHOM OCHOBE TPEACTABIIAET COOOM OJUH WIH HECKOJIBKO THIIOB M3
IPYIIBL, B KOTOPYIO BXOOWUT TnapaduHOBOE Maciao, HAPTEHOBOE Macio H
apoMatuueckoe macio. [IpeanoyTuTensHbIil HUOKHUN MPEAea COACPKaHUA Macia Ha
MHUHEPAJIbHOM OCHOBE COCTaBIISIET B BeCOBBIX % 2%, Oonee mpeamoyTutebHo 4%,
eme Oonee mpeamouturenbHo 6%, ©W eme Oojee mpeanodTUTENbHO 8%.
[IpeanmouTUTENBbHBIA BEPXHUM NPEAEI COACPKAHMA MAaclla Ha MHUHEPAIBHOM OCHOBE
cocTaBsieT B BecOBBIX % 22%, Oonee mnpemnoututenpHo 20%, eme Oolee
npeamoututeabHO 18%, 1 enne Oonee mpeamoyTuTeTbHO 16%.
[0093] IIpoTHBOKOPPO3HOHHAS T0OABKA

AHTHUKOPPO3HOHHOE MOKPBITHE 80 MOXKET TaKxkKe COJIEPKATh
MPOTHBOKOPPO3HOHHYIO J00aBKY B [JOIMOJNHEHHWE K YaWT-COMPUTY W MAacily Ha
MUHEPATbHOH OCHOBE. TepMUH «IPOTHBOKOPPO3HOHHAS M00ABKA» MPEACTABISAET
cOoOOM OOmMii TepMUH A T00ABOK, OONANAIOMUX KOPPO3UOHHOW CTOMKOCTHIO.
[TpoTuBOKOpPpO3HMOHHAA A00aBKAa TPEACTABIIAET COOOW, HAMpUMEpP, OJHO WIH
HECKOJIPKO BELIECTB M3 CIEAYIOIUX BEIIECTB: Tpunonudocdar amomunus, pochur
AMOMUHHA M JHOKCHJI KPEMHHA C MOHOOOMEHHBIM KambiwieM. [IpeanmodrurensHo,
MPOTHBOKOPPO3HOHHAS  T00AaBKa TIPEACTABIIET COOOH JUOKCHI KPEMHHS C
HOHOOOMEHHBIM KaibiiieM W / win ¢ochur amomuuusa. J[pyrue H3BeCTHbIE
(mocTymHBIE HAa PBIHKE) PEAKTHBHBIE BOJOOTTAIKHBAIOIINE AT€HTHI TAKKE MOKHO
WCTIOIh30BATh B KAYECTBE MPOTHBOKOPPOZHOHHOH TOOABKH.
[0094] Copepxanre TPOTHBOKOPPO3HOHHOW JJOOABKH B AHTHKOPPO3HOHHOM
nokpselTul 80 TMpeAmnoYTUTENBHO B BecOoBbIX % coctaBnser 10 % wu MeHee.
[TpeamoyTHTEeTPHBIA BEPXHUN TIPENEN COACPKAHHUSA MPOTHBOKOPPO3IHOHHOMW TO0OABKH
B AaHTHUKOPPO3HOHHOM TOKPBITHH 80 coctaBmieT 9%, Oomee mpeanoyrurensHo - 8%,
eme  Oomee mpeamodtuTenbHO - 5%. IIpeanouYTHUTENbHBIN HIDKHHA TPeael
COJIEP’KaHHUA TIPOTUBOKOPPO3UOHHOW TOOABKH B aHTHKOPPO3HOHHOM TOKPHITHH 30

cocraBmsier 2%, Oomee mpeamouTuTrenbHo - 3%. Cneayer OTMETHTb, YTO
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AHTHUKOPPO3HOHHOE  TOKpbiTHE 80 HE  0043aTeNBPHO  JODKHO  COAEPIKaTh
MPOTHBOKOPPO3HOHHYIO J100aBKy. JlpyrumMu cjaoBaMH, B XHUMHUYECKHH COCTaB
AHTUKOPPO3UOHHOIO TMOKPBITHSA 80 MOXKET BXOIUTH YaWT-CIIMPUT M MAacio Ha
MHUHEPAIBHON OCHOBE, a OCTAIIBHOE MOKET IIPUXOJAUTHCA HA IPUMECH.
[0095] CnenyeT OTMETHTH, YTO AHTUKOPPO3UOHHOE MOKphITHE 80 MO CYHIECTBY HE
COJIEP’KUT TIOPOINKA THKEIBIX METAUIOB. J[pyrumMu cioBaMu, B aHTUKOPPO3HOHHOM
NOKpHITHU 80 TKENBIA METAT SABIIETCA NMpUMEChio. [loponiok Tspkenoro meramna
MPEJCTABIIIET COOOHM, HampuMep, MOPOImoOK Wik 4dactuikl Pb, Cu, Zn wimm wHBIX
MOJOOHBIX BEHIECTB. AHTHKOPPO3HOHHOE TOKPHITHE 80 Tarke HE COOEPKHUT
coequHeHnd xjopa. [losromy metammmueckyro TpPyOy i HE(PTIHOW CKBAKHHBI
COTJIACHO JAHHOMY BapHAaHTy OCYHIECTBICHHS W300PETEHHS MOYKHO HCIIONB30BATH B
MOPCKOH HE(PTIHOHW CKBOKHHE, B KOTOPOH 3alpemieHO HCIONb30BAHUE CMAa3KH,
COAEpIKAIIEN TSDKETIBIA METAIT, COSTMHEHUE XJI0Pa WM HHBIE TTOJOOHBIE BEMIECTBA.
[0096] (B) CtpykTypa mOTYTBEPAOTO AHTUKOPPO3SHOHHOTO TTOKPHITHSA

[lon  momyrBepABIM AHTUKOPPO3UOHHBIM MOKPBITHEM MOHUMAIOT
AHTUKOPPO3UOHHOE MOKPBITHE B COCTOSHUHU, B KOTOPOM, XOTS MOKPBITHE COXPAHAET
OTIpesieIeHHYI0 (POpMy NPH HOPMAJIBHOM TeMIlepaType, MpPH MPHJIOKEHUU BHENIHEH
CHJIBI 110 MEHBIIEH MEPE YacTh, UCTIBITHIBAKOINAS BO3JACHCTBHE BHEIHEHN CHIIBL, JIETKO
U3MEHAET CBOKO (hopmy Oe3 paspymenus (0e3 oOpasoBanus TpemuH). [lomyTBepmoe
AHTUKOPPO3UOHHOE TOKPBITHE MOKET HAXOJIUTHCA B COCTOAHMM KOHCHUCTEHTHOM
CMAa3KH WJIM TIOJTyCYXOM COCTOSIHHH.
[0097] B xumuueckuii cocTaB MOIYTBEPAOTO AHTUKOPPO3ZUOHHOTO MOKPBITHS BXOIUT,
HAIPUMEP, B BECOBBIX %o, OUMLIEHHOE MHUHEPAJIbHOE Macjio B KoiaudecTse oT 20 10
30%, BOCK Ha MHWHEpPATLHOM OCHOBE B KojuuectBe oT 8 mo 13%, rpadur B
kommyectBe OT 3 10 5%, u kanupomp B komudectBe oT 5 a0 10%, ocranpHOE -
CyIb()OHAT KaNBIHSI ¥ TIPUMECH.
[0098] OummeHHO€ MHWHEPAIBHOE MACIIO TPEACTABIIET COOOM YTIEBOJOPOIHOE
COEIMHEHHE, TIONYYEHHOE IyTeM MEePepad0TKH MHHEPAIBHOTO MAcia, MPHPOIHOTO
rasa u T.1. Bock Ha MUHEPaTbHON OCHOBE MPECTABIAET COOON BOCK, MOTYYCHHBIH H3
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MUHEpanbHOTO Macna. [log «BOCKOM» TIOHMMAalOT OPraHUYECKOE BEHIECTBO,
HaxoJsuieecs B TBEPAOM COCTOSHHMM NMPU HOPMAJIbHOM TEMIIEPATYPE U MEPEXOASIIEE
B JKMJKOE COCTOSIHUE MPU MOABEACHUH K HeMy Terua. Kanudons nmpencrasnser codoi
CMOJY, HOJTYYaeMyl0 ITyTeM MEPErOHKH KaHU(OIH ¢ BOASHBIM MapoM Ui YAAJICHUS
W3 HEE TEPIIEHTHHOBOTO MAaca.

[0099] CnenyeT OTMETUTH, YTO TMONTYTBEPAOE AHTUKOPPO3UOHHOE MOKPBITHE MOXKET
MPEICTABIIATh COOOM M3BECTHYIO JKENTYIO JOOABKY MM M3BECTHYIO 3€JICHYIO TOOABKY.
[0100] AHTHKOPPO3HOHHOE MOKphITHE 80 HAXOAUTCS B MOJMYTBEPAOM HIIHA KHUIAKOM
coctossand. [loaToMy, 1O CpaBHEHHIO €O ciay4aeM (OPMHPOBAHHUA TBEPIAOTO
MOKPHITHA, TIpH (HOPMUPOBAHWH AHTHKOPPO3ZHOHHOTO TOKPHITHS 80 Ha BTOpPOH
KOHTAKTHOH TIOBEPXHOCTH CIEIHATBHOE YCTPOHCTBO OOBIYHO HE Tpedyercs. B
3aBUCHMOCTH OT CBOMCTB aHTHKOPPO3HOHHOTO MOKPBITHA 80 M TEXHUYECKHUX YCIOBHHU
MOJKET OBITH BBITIOTHEHA CYIITKA HATPEBAHUEM.

[0101] AnTtukoppo3uonHoe mokpsiTHE 80, CHOPMUPOBAHHOE HA BTOPOW KOHTAKTHOHM
MOBEPXHOCTH, HAXOAUTCSI B MOJIYTBEPAOM WM JKHAKOM cocrosHuu. [lpum
CBUHYMBAHUU METAITMYECKOW TPyObI Ais HE(PTAHOW CKBAKMHBI MOJYTBEPAOE HWIH
KUJIKOE AHTUKOPPO3HOHHOE NOKphITHE 80 M3MEHAET (POPMY MM TEUET, COMTPOBOXKIAAS
CBHHYMBaHUE. B pesymprare mepoOXOBAaTOCTh IOBEPXHOCTH AaHTHKOPPO3HOHHOTO
nokpbITHsA 80, CHOPMUPOBAHHOTO HA BTOPOH KOHTAKTHOH TTOBEPXHOCTH, TIO CYIIECTBY
paBHA MEPOXOBATOCTH BTOPOM KOHTAKTHOM IMTOBEPXHOCTH.

[0102] OtmeTrnMm, 4YTO Ha BTOPOM KOHTAKTHOM TOBEPXHOCTH HE C(HOPMHPOBAH
METAJUIM3UPOBAHHBIA  CIOM. Ecam  Ha  BTOPOM  KOHTAKTHOM  MOBEPXHOCTH,
MPEACTABISIOMICH cobou EPOXOBATYIO MOBEPXHOCTb, copMUPOBaH
METAIUTM3UPOBAHHBIA CJIOH, M Ha C(HOPMHUPOBAHHOM METAJUTM3UPOBAHHOM CIIO€
c(OPMHPOBAHO AHTHKOPPO3HOHHOE TOKPhITHE 80, TO HEPOBHOCTH BTOPOU
KOHTAKTHOM MOBEPXHOCTU HE MEPEUYT HA MOBEPXHOCTh METAIITU3UPOBAHHOTO CIIOA.
JIpyrumMu CIIOBaMH, MEPOXOBATOCTh MOBEPXHOCTH METAIUTM3UPOBAHHOTO CIIOS OyAeT
MEHBIIE, YE€M NIEPOXOBATOCTb BTOPOM KOHTAKTHOM mOBEpPXHOCTH. [losTomy

HCBO3MOYXHO aACKBATHO YBCIIMYUTDH KPYTSIH_[I/II‘/'I MOMCHT Ha TPCACJIC TCKYYCCTH IIPH
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cBUHYMBaHUHU. KpoMe TOro, €Cii Ha BTOPOW KOHTAKTHOW IMOBEPXHOCTH (POPMHPYIOT
METAJUIM3UPOBAHHBIA CIIOM, IOCIE 4YEro IOBEPXHOCTH METAJUIM3HUPOBAHHOIO CJIOS
MPUJAIOT LIEPOXOBATOCTh M 3aTeM (POPMHUPYIOT aHTHKOPPO3HOHHOE MOKpbiTHE 80,
MPOM3BOJCTBEHHBIE 3aTPATHI YBENMYHBAIOTCA. [103TOMY B MeTammudeckoi Tpyoe st
He(TAHOW CKBYKHHBI COTTIACHO HACTOALIEMY BAPHAHTY OCYLIECTBIICHUS U300PETCHHSA
HEe (OPMHPYIOT METAJUTU3UPOBAHHBIN CIIOM HA BTOPOH KOHTAKTHOH MOBEPXHOCTH.
[0103] Cnyyaii, B KOTOPOM KOHTAKTHas MOBEPXHOCTh HHMIIIEIS CUUTAETCS TMEPBOU
KOHTAKTHOM TOBEPXHOCTHIO, a KOHTAKTHAsA TMOBEPXHOCTh MY(QTBI - BTOPOH
KOHTaKTHOW MOBEPXHOCTHIO

B mpeapimymem ONHCaHWM CTPYKTYPBI TEPBOM M BTOPOM KOHTAKTHBIX
MOBEPXHOCTEW KOHTAKTHASA TOBEPXHOCTHh 500 My(THI cuMTamach mepBOW KOHTAKTHOM
MOBEPXHOCTBIO, 4 KOHTAaKTHAasA MOBEpXHOCTh 400 Hummens - BTOPOM KOHTAKTHOM
MOBEPXHOCTHIO. TeM He MeHee, Kak OBUIO PACKPHITO BHIIIE, KOHTAKTHAS TTOBEPXHOCTH
400 HunNmens MOMKET CIYKUTh NEPBOM KOHTAKTHOM INMOBEPXHOCTBIO, 4 KOHTAKTHAs
noBepxHOCTh 500 My ThI - BTOPO KOHTAKTHOW MOBEPXHOCTHIO. B 3TOM ciyuae, kak
nokazaHo Ha ®UI'. 11, metanmu3upoBanHbli cinoi 60 chopMHUPOBaH HA KOHTAKTHOM
nosepxHocTH 400 Humnmens (MepBoid KOHTAKTHON MOBEPXHOCTH), a clio 70 TBepaoM
CMa3KM - Ha MeTaIM3upoBaHHOM cioe 60. Kpome Toro, kak nmokasano Ha OUI". 12,
BBITIOJTHAIOT PETYIHPOBKY HIEPOXOBATOCTH KOHTAKTHOW MOBEpXHOCTH 500 mMydThI
(BTOPOM KOHTAaKTHOW TOBEPXHOCTH), M CpeaHee apU(PMETHUECKOE 3HAYCHHE
mepoxoBatocTn Ra koHTakTHOU ToBepxHOCTH 500 MydTHI cocTaBmsieT ot 0,5 mo 10,0
MkM. Kpome Toro, antukoppo3noHHOe TOKphITHE 80 (OPMUPYIOT HA KOHTAKTHOM
noBepxHOCTH 500 My(THI.
[0104] Kak Obputo packpeiTO BbITIE, B MeTammmdeckor Tpyde 1 mia HedTsIHOM
CKBXHHBI COTJIACHO HACTOSIIEMY BAPUAHTY OCYINECTBICHUSA HW300pPETCHHA
METAIUTU3UPOBAHHBIN cok 60 chopMUpOBaH HAa MEPBOM KOHTAKTHOW TOBEPXHOCTH,
MPEICTABIIIONMEN COOOW KOHTAKTHYIO MOBEPXHOCTH 400 HUMMENS WM KOHTAKTHYIO
noBepxHOCTh 500 My TsI, U HA METAITM3UPOBAHHOM cioe 60 popmupyrot cnoi 70
TBEpAON cMmasku. Kpome TOro, BTOopas KOHTAaKTHAsA ITOBEPXHOCTH, PACIIOJIOKEHHAsS
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HAIPOTUB MEPBOM KOHTAKTHOM IOBEPXHOCTH BO BPEMS CBHHYMBAHHA, HMEET
HIEPOXOBATOCTh, M CpeHee apu(METHUYECKOEe 3HAYCHHE INEPOXOBAaTOCTH Ra BTOpoii
KOHTaKTHOM MTOBEPXHOCTH cocTasiieT oT 0,5 no 10,0 mxm. Kpome Toro, momyreeproe
WM JKUJKOE€ aHTUKOPPO3HOHHOE MOKPHITHE C(HOPMUPOBAHO HA BTOPOH MIEPOXOBATOM
KOHTAKTHOW TOBEPXHOCTH. CTOHKOCTh K OOPa30BaHHIO 3aJUPOB NPH CBUHYMBAHHU
MOKHO TIOBBICHTH Ojlarojaps MeTaTU3UPOBaHHOMY ciioto 60 u cjorwo 70 TBepmou
CMa3KH NEPBOM KOHTAKTHOM MOBEPXHOCTH. Kpome TOro, ecnm monyTBEpAoOe WIH
YKUJIKOE AHTUKOPPO3HOHHOE TOKphITHE S0 CHOPMUPOBAHO HA BTOPOH KOHTAKTHOHU
MOBEPXHOCTH, TIPEACTABIAIONIEH COOOM IMEPOXOBATYIO TIOBEPXHOCTH, BBICOKHM
KO3(PHUIMEHT TPEHUSA JOCTUTAETCS 3 CUET METAJUIM3UPOBAHHOTO CJiost 60 1O/ clToeM
70 TBEpAOM CMa3KM HAa INEPBOM KOHTAKTHOM MOBEPXHOCTH M HEPOBHOCTEW BTOPOH
KOHTAKTHOM NOBEPXHOCTH. B pe3ynbTaTe yBENMYMBACTCA KPYTAIIMA MOMEHT Ha
Npeaese TEKy4ECTH.
[0105] TlonyuenHnoe xumuyeckod 00pabOTKOM moKpeiTHE 90, chOpMHPOBAHHOE HA
BTOPOM KOHTAKTHOM ITOBEPXHOCTH

B merammuueckont TpyOe 1 nnst He(pTAHOW CKBaKMHBI COTTIACHO HACTOAIIEMY
BAPHAHTY OCYIIECTBICHHA H300PETEHUS HA BTOPOH KOHTAKTHOM MOBEPXHOCTH MOKET
OBITh JTOTIOJIHUTETBHO C(HOPMHUPOBAHO TONYYEHHOE XHUMHUYECKOH 00pabOTKOM
MOKPHITHE, 4 AHTUKOPPO3HOHHOE TOKphiTHE 80 MOKET OBITh CHPOPMHPOBAHO HA
MOJTyYEHHOM XHMHUYECKOW 00padoTkod mokpeitun. Ha OUI. 13 m3oOpaken BHA,
WJUTFOCTPUPYIOIIMM CTPYKTYPY BTOPOM KOHTAKTHOM MOBEPXHOCTH, COJEpKanieH
MOJTyYEHHOE XHUMHYECKOH 00paboTKoM mokpeiTHe 90, B cimydae, KOTraa BTOpas
KOHTAKTHAs TIOBEPXHOCTh TIPEACTABIAET COOOW KOHTAKTHYIO TMOBEPXHOCTH 400
aummens. Kak mokazano wHa @OUI. 13, monydeHHOe XWUMHYECKOHW OOpPabOTKOU
nokpeiTie 90 chOpMUPOBAHO HA BTOPOH KOHTAKTHOW MOBEPXHOCTH, IIEPOXOBATOCTH
KOTOPOU OBLTa OTPETYIMPOBAHA TAKMM O0Pa3oM, YTOOBI CpeaHee apuPMETHUECKOE
3Ha4YeHHEe mepoxoBaTocTH Ra coctasmio ot 0,5 mo 10,0 MKM, U aHTHKOPPO3UOHHOE
nokpeiTie 80 chopMHpPOBaHO HA TOMYYEHHOM XHMHYECKOH 0OpaOOTKOM MOKPBITHH
90. Ilpu 5TOM MOMYYEHHOE XUMHUYECKOH 00pa00oTKOM mokpeiTHe 90 chOpMUPOBAHO B
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KOHTaKTE CO BTOPOM KOHTAKTHOM IOBEPXHOCTBIO, & AHTUKOPPO3HOHHOE MOKpbITHE 30
c(pOpMHPOBAHO B KOHTAKTE C MOTYYECHHBIM XUMHUYECKOH 00pab0oTKO# moKpeITHEM 90.
[0106] TlomyuenHoe xuMHUuYecKOHM 00paOOTKOM moOKpeiTHE 90, Hampumep,
NPEACTaBIAET COOO0M ONWUH MM HECKOJBKO THUIIOB HMOKPBITHSA W3 TPYIIIBI, B KOTOPYIO
BXOJAT TOJTy4YeHHbIE (pocaTHOM XUMUIECKOH 00pabOTKOM, OKCATATHOM XUMHYECKOH
00paOOTKON WITH OOPATHOM XHMHUYECKOW 00paOOTKON MOKPBITHS. [IpearmouTuTensHo,
MOJTyYEHHOE XHUMHUYECKOH 00paOoTKOM mokpeiTie 90 TmpeacTaBiser CcoOOM
nojrydeHHoe GochaTHOM XUMHIECKOH 00PaOOTKOM TTOKPHITHE.

[0107] [TomydyeHHOE XHMHUYECKOH OOpPaOOTKOM TMOKpbITHE 90 SBIAETCS MOPUCTHIM.
[TosToMy, KOTrIa aHTHKOPPO3HOHHOE TOKpEITHE 80 (POPMHPYIOT HA TOIyYEHHOM
XUMUYECKOW  00pa0oTKOW  TOKphITHH 90, aare3wmBHOCTh  (yACPKUBAKOIIAS
CTIOCOOHOCTH) BTOPOM KOHTAKTHOM MOBEPXHOCTH AHTUKOPPO3HOHHOTO TOKPBITHA 30
VBEIMYMBACTCA 3a CYET Tak Has3biBaeMoro <«3(dpdekra saxops». B stom cmyuae
KOPPO3HMOHHAsA CTOMKOCTb BTOPOM KOHTAKTHOM IIOBEPXHOCTH YBEIIMYUBACTCS.
TonmuHa MOYYEHHOTO XUMHYECKOW 00paOOTKONW TOKphITHS 90 1O CyHIeCTBY HE
orpanuyeHa. [IpenmouruTenpHas TOJIIMHA TOYYEHHOTO XUMHUYECKOH 00paOOTKOM
nokpeITus 90 coctaBnser oT 5 10 40 MmxM. Ecnu TOMUHA MOTYYEHHOTO XUMUYECKOM
00paboTKoN TOKpHITUA 90 cocTaBIsieT 5 MKM M 0Ooyee, KOPPO3HOHHAS CTOWKOCTH
JOTIOJTHATENIPHO  MOBBIINAETCA. EcnM  TONMMMHA  MOIYYEHHOTO0  XUMHUYECKOH
00paboTKON  TOKpBITHA  cocTaBiugeT 40 MKM W MEHEe, aAre3UBHOCTH
AHTUKOPPO3UMHOTO MOKPHITHS 80 yBETUUUBAETCA C COXPAHEHUEM KOHCHCTCHIIUH.
[0108] Cnemyer ormetuth, uto Ha DUI. 13 mokazaH ciyuyal, B KOTOPOM BTOpas
KOHTAKTHAsA TIOBEPXHOCTh NPEACTABIAET COOOW KOHTAKTHYIO TOBEPXHOCTHIO 400
Hunmens. OgHaKo, Jake €CITH BTOPas KOHTAKTHAS TMTOBEPXHOCTH MPEJACTABISET COOOM
KOHTAKTHYIO TMOBEpPXHOCTh 500 My(QThI, TMOITyYEHHOE XHMHUYECKOH 00pabOTKOM
moKpeITHE 90 MOKET OBITh AHAJOTHYHBIM O0pa3oM C(HOPMHUPOBAHO HA BTOPOM
KOHTAKTHOM NOBEPXHOCTH, & AHTHKOPPO3HOHHOE IOKpBITHE 80 - Ha IMOJIYYEHHOM

XUMHUYECKOH 00paboTKOM MOKpbITHH 90.
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[0109] Cnemyer OTMETHTH, YTO AHTHKOPPO3HOHHOE MOKpHITHE 80 MOMKET OBITH
chOpMHPOBAHO B  HEMOCPEACTBEHHOM KOHTAKT€ CO BTOPOM  KOHTaKTHOU
MOBEPXHOCTBIO, a TMOJyYEHHOE XHUMHMUYECKOM 00paboTKoM mokpeiTHe 90 MOXKeT
OTCYTCTBOBAaTh HA BTOPOM KOHTAKTHOM MOBEepXHOCTH. [IpeanouTuTensHO, B ciaydae,
Korjpa cojaepskanue xpoma coctaBiaseT 1,00 BecoBbiX % M MEHEE B XHUMHYECKOM
COCTaBE METAUIMYECKOW TpyObl 1 ans HePTAHOH CKBOKHHBL, IOYYEHHOE
XUMHYECKOW 00paboTkoi mokpeiTie 90 GOpMHPYIOT HAa BTOPOH KOHTAKTHOM
MOBEPXHOCTH, & AHTUKOPPO3HOHHOE MOKPBITHE 80 - HAa MOTYYEHHOM XHUMHYECKOU
oopadoTkoi mokpeiTiu 90. Ecu cogeprkanue xpoma coctasisetr 1,00 BecoBbix % u
MEHEEe B XHUMHUYECKOM COCTaBE METAILITMYECKOH TPyObl 1 mid HeTIHONW CKBa)KHHBI,
KOPPO3HOHHAs CTOHMKOCTh OCHOBHOTO METala METAJUTHYEeCKOM TpyOer 1 s
He(TIHON CKBOXHHBI HE OyaeT Bbicokod. Ecim coxgepsxanme xpoma coctasmsier 1,00
BECOBBIX %0 M MEHEE B XMMHYECKOM COCTABE METAIUTHYECKOH TpyOs! 1 mia HedTarOH
CKB@KHHBI, TIOJIyY€HHOE XUMHYECKOW 00paboTkou mokpeiTHe 90 QopmMupyroT Ha
BTOPOW KOHTAKTHOW TOBEPXHOCTH, U AHTHKOPPO3UOHHOE MOKphITHE 80 hopmupyroT
Ha TIOJTYYEHHOM XUMHUYECKOH 00paOOTKOM MOKPHITHH 90, KOPPO3HOHHYIO CTOMKOCTD
BTOPOM KOHTAKTHOM IMOBEPXHOCTH MOYKHO YBEIIMYHTb.
[0110] [Ipouecc U3roToBIEHUS

[Ipumep cmoco0a U3rOTOBJICHHS METAJUTHYECKOH TPyObl i HEPTIHOU
CKBXHHBI COTJIACHO HACTOSIIEMY BapHAHTYy OCYINECTBICHHS H300PETCHHS,
UMEIOMIEH PACKPBITYIO BBHIME KOHCTPYKIMIO, OydeT packpeiT Hike. Cremyer
OTMETHUTh, YTO PACKPBITBIH CIIOCOO HM3TOTOBICHHS SBIAECTCS OJHUM M3 TPHMEPOB
cTI0c00a M3TOTOBICHHUA METAJUTHYECKOW TPYOBI s HE()TIHOW CKBAKHUHBI COTJIACHO
HACTOSALIEMY BAapHAHTY OCYIIECTBIECHUS w300peTeHus. (COOTBETCTBEHHO, BBIOOD
croco0a HM3TOTOBIICHHS IO CYIIECTBY HE OTPAHHYEH NPH YCIOBHH, 4YTO CIIOCOO
W3TOTOBJIEHUS TIO3BOJIIET M3TOTOBHTh METAIUIMUECKYIO TPyOy mns HeQTIHOH
CKBXMHBI COTJIACHO HACTOSIIEMY BapHAaHTy OCYIIECTBICHUSA H300PETCHHUA.

PaCKpBITBIf;I CIOCO0O M3TrOTOBJICHUA ABIAECTCA OpeCAnOYTUTCIIbHBIM TPUMEPOM crnocoba
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W3TOTOBJIEHUSI METAUNIMYECKOW TPYOBl Ay  HEPTAHOH CKBOKHMHBI  COTJIACHO
HACTOALIEMY BAPUAHTY OCYINECTBICHUA U300PETEHHUA.
[0111] CnocoO0 H3roTOBIEHUS METANTHYECKOW TPYOBbl Ui HEPTIHOW CKBAKHHBI
COTJIACHO HACTOSILIEMY BapPUAHTY OCYLIECTBICHHS COACPIKHUT Tl MOJTOTOBKH MOJION
O00OJIOYKH C PEe3bOOBBIM COCTUHEHHEM (dTal TMOATOTOBKH TOJOW OOOJIOYKH C
PE3bOOBBIM COEAHUHEHHEM), dTan (HOPMHPOBAHUSA METAUTM3HPOBAHHOTO ciosi 60 Ha
MEPBON KOHTAKTHOM MOBEPXHOCTH (3TAIl (POPMUPOBAHUST METAILTU3UPOBAHHOTO CJIOS),
stan ¢popmupoBanus citos 70 TBEpAOH CMa3KH HA METAIITU3UPOBAHHOM ciioe 60 (3Tam
(hOopMHUPOBaHUS COS TBEPAOW CMA3KH), STAl PETYIUPOBKH HIEPOXOBATOCTH BTOPOH
KOHTAKTHOH TOBEPXHOCTH (3TAll PETYIUPOBKH IIEPOXOBATOCTH BTOPOUM KOHTAKTHOM
MOBEPXHOCTH), W 3Tan (HOPMHPOBAHUSA AHTHKOPPO3ZUOHHOTO TOKPBITUS HAa BTOPOH
KOHTAKTHOH TOBEPXHOCTH, IIEPOXOBATOCTh KOTOPOM OBIIa OTPETyIHpOBaHA (3Tam
(hOopMHPOBAHUS AHTHKOPPOZHOHHOTO TIOKPHITHS). KaskIp1it M3 3TUX 3TAnoB MOIPOOHO
PACKPBIT HIKE.
[0112] DTam moATOTOBKH MO0 000I0YKH C PE3LOOBBIM COCTUHEHUEM

Ha »srame moAroToBkW moOnOW OOOJIOYKH C Pe3bOOBBIM  COETHHEHHEM
MOJATOTABIMBAIOT TIOYI0 O0OJIOUKY C pe3pOOBBIM coenuHeHHWeM. lIpu sToM mox
«TOJION 00O0JIOYKOH ¢ Pe3bOOBBIM COCTUHEHHEM» TMOHUMAIOT OCHOBHOW Kopmyc 10
TpyObl. Eciu Metannmmueckas tpyOa s HE()TAHOH CKBAKHHBI OTHOCHTCS K THITY C
pe3pOOr M COEAMHUTENNBHOM My(TOH, OCHOBHOW Kopmyc 10 TpyOBI COIEP)KHT
TpyOuaThii Kopiryc 11 Hummens u coeauHUTeNbHYI0 MyQTy 12. Ecnii Mmetanmmueckas
TpyOa myis HeTIHOW CKBAKHUHBI OTHOCHTCS K HHTETPAIIBHOMY THITY, OCHOBHOH
koprryc 10 TpyObI 00pa30BaH HEPA3EEMHBIM CTIOCOOOM.
[0113] B kadectBe ocHOBHOTO KOpmyca 10 TpyObl MOYKHO HCTIONB30BATh MPOAYKT,
MOCTABIISIEMBIH TPETHEH CTOPOHOW, WM OCHOBHOM Kopryc 10 TpyObl MOKET OBITH
MOATOTOBJICH TyTeM W3TOTOBJICHHUS OCHOBHOTO Kopmyca 10 TpyOsl. B ciyuae
W3TOTOBJIEHUSI OCHOBHOTO Kopmyca 10 TpyObr ocHOBHOW kopmyc 10 TpyOsI

W3TOTABIIUBAIOT, HATIPUMED, CIACAYIOIUAM CITIOCOOOM.
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[0114] Ana nomy4eHUs: UCXOAHOTO MaTEpHaia UCIONb3YIOT PACIUIABIIEHHYIO CTallb. B
YACTHOCTH, JIUTYIO JAeTajab (Chs0, ONFOM WM 3arOTOBKY) MPOU3BOAAT B TMPOIECCE
HENPEPBIBHOTO JIMThA C MCIONBb30BAHUEM PpACIUIaBIeHHOM cTamu. CIUTOK Takke
MOXET OBITh TIONy4eH C TOMOINBIO TMPOIECCAa H3TOTOBICHHA CIUTKOB C
WCTIOJIb30BAHUEM PACIDIABIICHHOW cTamd. [Ipu HeoOXoauMmocTH Cisi0, OOM WIH
CIIMTOK MOXKET OBITh TOJBEPTHYT OJIOMHHTY JJIS TIONYYECHHS JIATOTO W3JEIAS
(3aroroBkm). Mcxomblii matepman (CiasO, ONIOM WM 3arOTOBKY) TPOU3BOIAT
BBIIICOMMUCAHHBIM CIIOCOO0M. [TOATOTOBICHHBIM HCXOMHBIA MaTEPHANl TTOJIBEPTAFOT
rops4er 00paboOTKe I TONyYeHHs TOJI0OH 0000ukH. Crmoco0 ropsiuei 00padoTKH
MOJKET TIPEICTABIATH COOOH TPOIMWBHOW TPOKAT B COOTBETCTBHH C TMPOIIECCOM
Mannecmana, WM TIPOLIECC TOPsUer SKCTpy3uu. [lommyro 000II0UKy TOCTe TOopsyYei
O0paOOTKH TOJBEPTAIOT HW3BECTHBIM TMPOLIECCAM 3aKANKH H  OTIyCKa JIA
PETyIMPOBaHUs TPOYHOCTH TONOH 00omouku. [lomyro 0005I0YKy TOTyYaroT
BBIIICOTIUCAHHBIM CcTIOCOOOM. OTMETHM, 4YTO €ClTd MeTajuIM4yecKas TpyOa s
HE(PTIHON CKBAXHHBI OTHOCHUTCS K THIYy C Pe3b0OM M COEIMHUTENBHOW MY(TOH,
TAKXKE TIOMYYAIOT TONYyI0 000M0uKy mans coenuHHTeIbHOM MypThl 12. Cmocob
WU3TOTOBJICHUS TIOJIOW OO0OJOYKH I COEAHHHTENbHON My(pThl 12 aHamOTHYCH
PACKPBITOMY BBIIIE CITOCOOY M3TOTOBICHUSA TIOJIOH 00O0IOYKH.

[0115] Ecnu meTammueckas tpyOa s HE(TIHOW CKBAKHUHBI OTHOCHUTCS K THITY C
pe3pOOr M COCTUHHUTENHHOU MY(TOH, pe3p0y HApe3ar0T OTHOCHUTEIIFHO HApY)KHOHU
MOBEPXHOCTH 00OCUX KOHIIEBBIX YaCTEH MOJION 000I0YKH ISl TpyO4aToro kopmyca 11
HUTTENA, 9TOOBI TOTYYHTh KOHTAaKTHYIO ToBepxHOCTh 400 Hummens. Kpowme Toro,
pe3p0y Hape3arT OTHOCHTEIBHO BHYTPEHHEH MOBEPXHOCTH 0OEHX KOHIIEBBIX YACTEH
MOJIOW OOOMOYKH I COCAUHHUTENBHOH My(Thl 12, YTOOBI MONYYHTh KOHTAKTHYIO
noBepxHOCTh 500 My ThI. Hummens 01HOTO KOHIIA TIOTIO0H 000IOYKH A TPYO4aTOTO
Koprmyca 11 Hummens BCTABITIOT W BBUHYWBAIOT B MY(PTYy OAHOTO KOHIIA TOJOW
000JI0YKH s cOeAMHUTENBHON My Tl 12. OCHOBHON KOPITyC TPYOBI, COMEPKALIHMA
TpyOUaThIii kKopmyc 11 HunNmens u coequHUTENbHYI0 My(dTy 12 (TToNIyI0 000JI0YKY C
PE3bOOBBIM COETMHEHUEM ), U3TOTABIUBAIOT BHIIEOTTMCAHHBIM CITIOCOOOM.
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[0116] Ecmu wmerammmueckas Ttpyda mnsd HePTIHOW CKBAKHUHBI OTHOCHTCA K
HUHTETPATPHOMY THITY, Pe3b0y Hape3ar0T OTHOCUTEIbHO HAPYKHOW MOBEPXHOCTH
nepBod KoHIEBOW 4Yacth 10A momoli 00070YKH, COOTBETCTBYIOIIEH OCHOBHOMY
kopmycy 10 TpyOBI, UTOOBI MOTyYUTh KOHTAKTHYIO MoBepXHOCTh 400 Hummensa. Kpome
TOTO, Pe3b0y HAPE3aI0T OTHOCHUTEIFHO HAPYKHOW TMOBEPXHOCTH BTOPOUM KOHIEBOM
yactu 10B momo#t 000104KH, COOTBETCTBYIOIEH OCHOBHOMY Kopmycy 10 TpyOsl,
YTOOBI TONYYHTh KOHTAKTHYIO MOBEpXHOCTh 500 mydTel. OcHOBHOU Kopmyc 10
TPYOBL, coaepkamui Hummedb wW Mypty (mojas o000moYka ¢ Pe3bOOBBIM
COEIHMHEHHEM ), U3TOTABITUBAIOT BHIIICOTTMCAHHBIM CIIOCOOOM.
[0117] DTam hopMUPOBAHUST METATUTU3HPOBAHHOTO CITOS

MertammsupoBaaseiid  cnod 60  opMupyIOT Ha TIEpBOH  KOHTAKTHOM
MOBEPXHOCTH, TIPEACTABISAIONMEN COO0M KOHTAKTHYIO TTOBepXHOCTHh 400 HHIIIIES WITH
KOHTAKTHYIO TTOBEPXHOCTh 500 My THI TOATOTOBIEHHOTO OCHOBHOTO KOPITYCa TPYOBI.
MetannmmusupoBanHbiii ol 60 MOkeT ObITh C(HOPMHUPOBAH HM3BECTHBIM CIIOCOOOM.
MeranmusupoBanusiidi  cimod 60  moker  ObITh  cHOPpMHpPOBAH  CTIIOCOOOM
3JIEKTPOOCAKIACHHA WIIH XUMHYECKOTO OCAXKICHHUSL.
[0118] Hampumep, B cirydae (popMUPOBaHUSA METAJUTM3UPOBAHHOTO ci1ost 60 U3 cruiaBa
Zn-Ni crocoOOM 3IIEKTPOOCAKICHHS TabBAHUYECKAs BaHHA COJACP)KUT HOHBI IIHHKA
W MOHBI HUKENA. B cocTaB rajibBaHUYECKOW BAaHHBI MPEAMIOYTUTEIBHO BXOJAT HOHBI
nuHKa B KomumuecTse OT 1 10 100 1/m; m HOHBI HUKeIA B KonmuyecTBe oT 1 10 50 1/m.
VYemoBus s cmocoba  SIEKTPOOCAKAEHWS, Hanmpumep, cruexyromue: pH
ralbBaHUYECKOW BaHHBI B auana3oHe oT 1 mo 10, temmepaTypa B rajJbBaHU4ECKOM
BaHHE B amarazone ot 25 mo 80 °C, mroTHOCTh TOKA B aHama3zoHe ot 1 jgo 100 A/;[M2
W TIPOJIOJDKHATENHHOCTh 00padoTku B muanaszoHe ot 0,1 mo 30 mun. Hampumep, B
ciy4ae (popMUpOBaHHS METATUTH3UPOBAHHOTO ciost 60 u3 cmasa Cu-Sn-Zn criocodom
3JIEKTPOOCAKICHHA TaIbBAHUYECKAs BAHHA COJECP)KUT HOHBI MEIH B KOJIMYECTBE OT 1
10 50 /1, HoHBI 0710Ba B KommyecTBe OT 1 10 50 /71, 1 MOHBI IHHKA B KOJIMYECTBE OT
1 mo 50 7r1/m. VYcnoBus 3NEKTPOOCAKIAEHHA MOTYT OBITh  aHAJIOTHYHBI

BBIIIEYTIOMSHYTBIM ~ YCJIOBUAM (OPMHPOBaHMA METANIU3UPOBaHHOTO cios 60,
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BBITIOJTHEHHOTO 3 criaBa Zn-Ni. Eciu meTtammusupoBanHbiid ciioi 60 BRIMOTHEH U3
MEIW WM CIUIaBa MEIW, METAUTU3UPOBAHHBIM CIIOM 60 MOXKET OBITh TOJy4YeH
M3BECTHBIM CIIOCOOOM.
[0119] Ortan ¢popmMupoBaHUS IO TBEPAOH CMa3KU

Ha stane ¢opmupoBaHus cinos TBEpAOH cMa3ku cior 70 TBEpIOH CMas3Kh
(GOpMHPYIOT Ha METaUTH3HpOBAaHHOM citoe 60. Dtam (HOpPMHPOBAHHSA CJIOS TBEPAOH
CMAa3KH COJEPKUT 3TAll HAHECEHUS U 3Tall OTBEP>KICHUS.
[0120] Otan HaneceHust

Ha stane HaneceHmss kommosummio aias (GopmupoBanmsa cios 70 TBepaou
CMa3KH Ha METAIUIM3HUPOBAHHOM ciioe 60 HAHOCAT HA METAUIM3HPOBAHHBIN CIION 60
W3BECTHBIM CTIOCOOOM.
[0121] Hanpumep, eciaur KOMITO3UIIUS TPEACTABISIET COOON OPraHUYECKYIO KHUIKYIO
KOMITO3ULIMIO, PACKPBITYIO BBIIIE, OPFAHUYECKYIO JKHIKYI0 KOMITO3HMIIMIO HAHOCAT HA
NEPBYI0 KOHTAKTHYIO IMOBEPXHOCTHh ITyTEM pacIblUIeHUA. B 3TOM ciydae BA3KOCTB
OPTaHUYECKON JKUIKON KOMIO3HUIIMH PETYTUPYIOT TAKUM 00pa3oM, YTOOBI €€ MOKHO
OBUIO HAHOCUTH PACIBUICHHEM IPH HOPMAJbHOM TEMIEpaType M HOPMAJIbHOM
NaBICHUHA. BMecTO pacmbUieHHs MOYKHO HCTONB30BaTh IPYTOH Croco0 HaHECEHWS,
HAIIPUMEP, KUCTBIO WIIM OKyHaHHEM. 10 jK€ caMO€ OTHOCUTCS K CIy4aro, B KOTOPOM
KOMTIIO3HIIHS TIPEACTABIIAECT COOOM HEOPTAHUYECKOE JKUAKOE COCTUHEHHE.
[0122] Otam oTBepkACHUS

Ecrmi xoMImo3uius mpeacTaBiseT OO0 OPTraHUIECKYIO KUAKYIO KOMITO3HITHIO,
HAa DJTafne OTBEP)KIACHUS HAHECEHHYID OPraHWYECKYI0 SKHIKYHO KOMITO3HLIUIO
OTBEP)KIAIOT Uit (hopMupoBanus ciost 70 TBepaon cmasku. Croit 70 TBepAOH CMa3Ku
(OPMHUPYIOT MyTEM CYIIKH W/HIH TEPMHUYECKOTO OTBEPKICHHS PACTBOPA TOHMEPA
JUTE HAHECEHHs, KOTOPBIM OBIT HAHECEH HA METAITM3HUPOBaHHBIM ciod 60. Cyimka
W/WTHA TEPMHUYIECKOE OTBEPIKIECHHE MOTYT OBITh BBITIOJIHEHBI U3BECTHBIM CIIOCOOOM B
COOTBETCTBHH C THUIIOM CBA3yIOmEro. lIpeamouTurenbHble YCIOBHA M TOJO0OHBIE
napaMeTpbl 3TOrO IPOLIECCA PACKPBITHI BbIE. Ecmu KOMIO3WLMA IPEACTaBIAET
CO0OM HEOPTaHMYECKYIO JKHUAKYI0 KOMIO3MIMIO, PACKPBITYIO BBIIIE, HAHECECHHYIO
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HEOPTAHUYECKYIO0 JKHJIKYI0 KOMIIO3UIIHIO OOpadaThIBAIOT YBIAKHEHHEM W/HITA
HarpeBaHUEM Ha 3Tare OTBEPKIACHHUA.
[0123] Cno#t 70 TBepaO# cMa3Ku POPMHUPYIOT HA METATUTM3UPOBAHHOM ciioe 60 myTem
BBITIOJTHEHHUS BBIIIEYKAa3aHHBIX 3TAIIOB HAHECEHUA U OTBEPKACHHUA.
[0124] Dtan perynupoBKH HIEPOXOBATOCTH BTOPOH KOHTAKTHOM MOBEPXHOCTH

Ha stame peryavpoBKH MIEPOXOBATOCTH BTOPOH KOHTAKTHOW TOBEPXHOCTH,
IEPOXOBATOCTh BTOPOM KOHTAKTHOHW TIOBEPXHOCTH, TPEACTABIAIOMIEH COOOM
KOHTAKTHYIO TTOBEPXHOCTHh 400 HHIITEIS WITH KOHTAKTHYIO TOBEPXHOCTH 500 My ThI
OCHOBHOTO Kopmyca 10 TpyOBI, pEeryaupyrOT TaKUM OOpa3oM, YTOOBI CpeaHee
apu(MeTHIECKOE 3HAYEHHE HIEPOXOBATOCTH Ra BTOPOW KOHTAKTHOM TMOBEPXHOCTH
coctaBirsiio oT 0,5 10 10,0 MM,
[0125] PerynupoBKy MMIEPOXOBAaTOCTH IOBEPXHOCTH BBIMONHAIOT, HANpUMEpP, C
MTOMOIIBIO0 CTPYWHOU 00PabOTKH.
[0126] CrpyitHas oOpaboTKa

[log «cTpyiiHOM 00paOOTKOW» TOHHMAIOT OOPaOOTKY, TPH KOTOPOH
UCTIONB3YIOT  JAPOOECTPYMHOE  YCTPOMCTBO, OOECTIEUMBAIOIIEE  CTOJIKHOBEHHE
aOpa3uBHOTO Marepuana (abpasuBa) cO BTOPOH KOHTAKTHOW MOBEPXHOCTBIO, C LEIBIO
MPHIAHKS MEPOXOBATOCTH BTOPOH KOHTAKTHOM moBepxHOCcTH. CTpyliHas oOpadoTKa
MPEACTABIIET COOOHM, HAampuUMep, NEeCKOCTPyHHyr0 o00padoTky. IleckocTpyiiHas
00paldoTKa TPEACTABIIET COOOH OOPaOOTKY, MPH KOTOPOW aOpa3WBHBIM MaTepHa
(aOpa3WB) CMEMIMBAIOT CO CXKATHIM BO3AYXOM, W TIOJYYCHHYIO CMECh IOJAIOT Ha
BTOPYIO KOHTAKTHYIO MTOBEPXHOCTh. K mpumepam abpa3uBHOTO MaTeprana OTHOCHUTCS
MaTepHall B BUAE ChepUIeCKOU IPOOH | YIIIOBATHIX MEITKHX YacTHll. [leckocTpyiiHas
00paboTKa MOKET OBITh BBITIOJIHEHA HW3BECTHBIM crocoOoM. Hampumep, Bo3myx
CKHMAIOT KOMIIPECCOPOM, W AaOpa3suBHBIA MaTepHal CMEOIMBAIOT CO CIKATHIM
BO3AyXOM. B kadecTBe aOpa3WBHOTO MaTepuana MOKHO HCIIONb30BAaTh, HATIPHMED,
HEPYKABEIOMIYIO CTaNlb, ATFOMHHUAN, KEPAMUYECKHUN MAaTEePHANl MIIA OKCHJ ATFOMHUHUA.
VYcnoBus neckocTpyHHOM 00pabOTKe, TAKUE KAK CKOPOCTH MPOABHKEHUSA, MOTYT OBITH

YCTAHOBJIEHBI COOTBETCTBYIOIIMM oOpasoM. Ilyrem coOOTBETCTBYIOLIETO BBHIOOpPA

48



a0pasuBHOTO  MaTepHana, HUCHOIB3YEMOTO [UId  CTPYWHOM  OOpaOOTKH, H
COOTBETCTBYIOLIEH PETYIUPOBKH CKOPOCTH MPOABMKEHHA W T.I. HA 3TAle CTPYMHOU
00paboTKH, cpenHee apuPMETHYECKOE 3HAYECHHE MIEPOXOBATOCTH Ra Bropou
KOHTaKTHOM MOBEPXHOCTH MOKHO PEryIupoBath B quamnaszone ot 0,5 go 10,0 mxwm.
[0127] DTan hopMuUpOBAHUST AHTHKOPPOIHOHHOTO TTOKPBITHS

Ha »Tame ¢gopmMupoBaHHUsS aHTHKOPPO3HOHHOTO TOKPBITHA AHTHKOPPO3HOHHOE
CMa30YHOE BEMIECTBO JIsI  (POPMHUPOBAHUS  TONYTBEPAOTO WM  IKHAKOTO
AHTHKOPPO3HOHHOTO TIOKPBITUS HAHOCAT HAa BTOPYI0 KOHTAKTHYIO TIOBEPXHOCTH
OCHOBHOTO Kopryca 10 TpyObl Tocie 3Tama PerylIupoOBKH IMEPOXOBATOCTH BTOPOH
KOHTAKTHOHM TTOBEPXHOCTH. AHTHKOPPO3HOHHOE TIOKPBITHE HAXOIUTCS HE B TBEPIOM,
a B TOJYTBEPAOM HJIH JKHAKOM COCTOSHHH. [103TOMY, €ciTi Ha BTOPYIO KOHTAKTHYIO
MOBEPXHOCTh HAHECTH TMOJYTBEPAOE WM KUAKOE AHTHKOPPO3HOHHOE CMA30YHOE
BEHIECTBO, MOJKHO  JIeTKO  C(OPMHPOBATH  TMONYTBEPAOE WA  JKHIKOE
AHTHKOPPO3HOHHOE TOKPBITHE. BBIOOp crmocoba HaHECEHWs TONYTBEPAOTO WK
KHUJIKOTO AHTUKOPPO3HOHHOTO CMAa30YHOTO BEHIECTBA IO CYIIECTBY HE OTPAaHUYEH
IIPU YCIIOBHH, YTO OH TO3BOJAET C(HOPMUPOBATH AHTHUKOPPO3UOHHOE TMOKPBITHUE HA
BTOPOM KOHTAKTHOM TMOBEPXHOCTH. Hampumep, aHTUKOPPO3HOHHOE CMAa304HOE
BEIIECTBO MOKET OBITh HAHECEHO METOJOM pACIBUICHHA. AHTHKOPPO3HOHHOE
CMa30YHOE BEMECTBO MOMKHO TAaKKE HAHOCHTh KHCThIO. Jli1 HaHeceHHs
AHTHKOPPO3HOHHOTO CMA30YHOTO BEHIECTBA HA BTOPYIO KOHTAKTHYIO TIOBEPXHOCTH
it (POPMHUPOBAHHUA AHTHKOPPOZHOHHOTO TOKPHITHS MOYKHO HCTOJB30BATH JPYTOH
W3BECTHBIN CTIOCO0.
[0128] OnuuoHanbHBIHM 3TaM

Otan GpopMHPOBAHUA TTOTYUEHHOTO XUMHYECKOU 00Pa0OTKOW TOKPHITHSA

B cnyuae ¢dopMmupoBaHUS TOYYEHHOTO XHMHUYECKOW OOPAOOTKOM TOKPBHITHS
90 Ha BTOPOM KOHTAKTHOM TMOBEPXHOCTH, 3Talm (POPMHPOBAHHA TIOITYYEHHOTO
XUMHYECKON O00paOOTKOW TIOKPBITHA MOKET OBITh BBINOTHEH TIOCTE 3Tamna
PETYIMPOBKH HIEPOXOBATOCTH BTOPOM KOHTAKTHOM TMOBEPXHOCTH W TIEPEJ 3TAIOM
(GopMHUpPOBaHUS  AHTUKOPPO3HOHHOTO  TOKPHITHA. JIpyruMu  clioBaMH, 3Tam
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(hOpPMHPOBAHUS TIOYYECHHOTO XHMHYECKOW OOpPaOOTKOW TOKPBITHA OMIIMOHAJICH, U
€ro He00A3aTeIbHO BHITIOTHATS.

[0129] B cny4ae BeImonHEHWsA d3Tana (POPMHUPOBAHUA MOIYYEHHOTO XHUMHUYECKOU
00pabOTKON TOKPHITHA, U3BECTHYI0O XHMHUYECKYIO 0OpPaOOTKY BBIIOIHAIOT HA JTaIle
(hOpMHUPOBAHUS TOTYYCHHOTO XUMHYECKOH OOpPaOOTKOW MOKPBITHS, YTO TIO3BOJISAET
c(hOpMHPOBATh TIOJNYYCHHOE XHUMHYECKOW 00padoTkoM mokpeiTHe 90 Ha BTOPOH
KOHTAKTHOM MOBEPXHOCTH IOCIIE PETYIMPOBKU IMEPOXOBATOCTH BTOPOM KOHTAKTHOM
MOBEPXHOCTH. XHMH4YECKas 00pabdOTKa MOKeT OBITh BBINIOJHEHA W3BECTHBHIM
cnocoooM. B kauecTBe pactBopa i 0OpabOTKH MOKHO HCIIOJB30BATh W3BECTHBIN
XUMHYECKHH pacTBOp. Hampumep, ecmu TONyYeHHOE XHMHYECKOW OOpaOOTKOHU
nokpeiTie 90 chopmupoBaHo (ochaTHOH XUMHYECKOW OOpPaOOTKOW, B OJHOM H3
MIPUMEPOB PACTBOP , KOTOPBIH MOKET OBITH YIIOMSHYT, TIPEACTABIIET COOOH PacTBOP
T XUMUYECKOH 00paboTku ¢ocharom muHKa, comepkammii ot 1 10 150 /1 moHOB
¢docdaros, ot 3 g0 70 r/n woHOB 1MHKA, OT 1 10 100 /71 oHOB HUTpaTOB U OT 0 10 30
r/1 WOHOB HUKeNsA. i1 XUMHYECKOW OOpabOTKHM MOXKHO TAaKXKE HCIOIb30BaTh
pactBop ¢ocdara mapranma. Temmeparypa pacTBopa COCTAaBIAET, HANPUMEP, OT
HOpMabHOW Temmepatypsl no 100 °C. Bpems o00paOOTKH MOXKET OBITH
COOTBETCTBYIOIIUM 00pa30oM YCTAHOBJIEHO B 3aBUCHMOCTH OT TPEOYeMOH TOJIIUHBI
MOKPHITHA M, Hampumep, coctaBmier ot 5 mo 20 mumuyr Jng oOneryenws
(OpMHUpPOBAHHUS  TOJIYYCHHOTO XHMHYECKOW OOpPaOOTKOW  TOKPBITHA  TEPeN
XUMHUYECKOH OOpaOOTKOM MOXKET OBITh BBINOJHEHA MOJU(MDHKAIUS TMOBEPXHOCTH.
[Ton «momupuKanUed MOBEPXHOCTH» TMOHUMAIOT OOPAOOTKY, BKITOYAOIIYFO
MOTPY’KEHWE B BOJAHBIA PacTBOP, COJACPKAINUA KOJUIOMAHBIA TUTAH, I
Moau(HUKAIUKA TOBEPXHOCTH. [locime XWUMHYEeCKOW OOpaOOTKH MPEANOYTHTEITHHA
MPOMBIBKA BOJIOW WJIH TETUIOW BOJAOW MEPEA CYIIKOM.

[0130] Merammuueckyro TpyOy mnsd HEYTAHOH CKBOKWHBI COTJIACHO JaHHOMY
BAPHAHTY OCYIIECTBICHHUA MOKHO M3TOTOBUTH C HCIOJIB30BAHMEM BBIIIECOTHCAHHBIX

NPOU3BOACTBCHHDBIX IPOLECCOB.
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[TPUMEPBI
[0131] Ilpumepsl packpbIThl HIDKE. TeM He MeEHee, MeTalIMuecKas Tpyoa ams
HE(PTIHON CKBYKUHBI COTJIACHO HACTOSIIEMY BAPHAHTY OCYIIECTBICHUA U300pETCHU
He orpanuuuBaetcs npumepamu. CumBon «%», ucnonb3dyembli B Ilpumepax,
O3HAYaeT «BECOBOU %0», €CIIH IBHO HE YKAa3aHO MHOE.
[0132] [Tpumep 1

Bbutd TMOATOTOBNEHBI METAJUTHYECKHE TPYObl i HEPTIHOW CKBA)KHHBI,
UMEIOIIHE PA3IMYHble KOHCTPYKIUH. ONMUCAHHOE HIDKE HMCIBITAHWE BBITIOTHHUIN C
WCTIONIb30BAHUEM TMOJTOTOBIIEHHBIX TAKHUM O0pPa30oM METAUIMYECKHX TPyO Ui
HE(PTIHOW CKBXUHBI, U U3MEPHJIN KPYTALIHH MOMEHT Ha TIpenese TeKydecTd ((yHT
cubl-(pyT). CHavYama moArOTOBHIM METAJUTHYECKUE TPYOBI ISl HE(PTIHOW CKBAYKHHBI,
nmokasanHsle B Ta0mre 1.

[0133] Tabmmma 1

lNepBas KOHTaKTHas
Hapyx- MOBEPXHOCTb Koadbdpu-
o BTtopast koHTaKTHas NOBEPXHOCTb LMEHT
Wenbl- | He | TonwwmHa c Metannuau-
opT NS .| KpyTALWero
TaHWe | AmMa- | CTeHKM, poBaHHbIN croit | Crioi
Ne | metp (Mm) eram ®oca TBEPLON MoMeHTa Ra
v CtpyiHasa | Ra AHTUKOPPO3MOH- npegene
(arorm) T Tun CMa3km
obpabotka | (Mkm) HOe MOKpPLITUE TeKy4ecTu
LMHKa
Xuakoe
1" 7" 10,36 | L80 - <05 | [Ha | aHTMKOpPO3MOH- Zn-Ni Ha 100 %
HOe MOKpbITUE
MNonyteepaoe
12 7" 10,36 | L8O - <0,5 - AHTMKOPPO3UOH- Zn-Ni Ja 102%
HOE MOKPbITUE
Xuakoe
13 7" 10,36 | L80 Jla 25 [a | aHTWUKOPPO3MOH- Zn-Ni Ja 122%
HOE MOKPbITUE
[NonyteBepaoe
14 7" 10,36 | L8O Nla 2,4 - AHTUKOPPO3UOH- Zn-Ni Ja 122%
HOE MOKPbITUE
15 | 7 | 1036 |[L80| [a 25 | Ia Kermas Zn-Ni [a 134%
Mpucajka
6 | 7 | 1036 |L80| [a 27 | - Kenmas Zn-Ni Ia 168%
npucajka

[0134] HapyxHblii AuaMeTp METAUTHYECKHX TPYO MM HE(PTIHOW CKBAKUHBI B
uctpiTaausax Ne 11-16 coctasmsn 7 mrovimos (177,80 mm), a TommuHa creHkd - 10,36
MM. XUMHYECKUH COCTaB KKIOW METAITHYECKOH TPyObI A HE(PTIHOW CKBA’KUHBI

cootsercTBoBan L80, onpenenennomy B API-5CT.
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[0135] B wucnbitanuax Ne 11-16 mepBoil KOHTAKTHOM MOBEPXHOCTHIO CUMTAIIH
KOHTAKTHYIO TIOBEPXHOCTb MYy(TbI, a BTOPOH KOHTAKTHOM TOBEPXHOCTBHIO -
KOHTaKTHYIO TIOBEPXHOCTh HHIIIENS. MeTajuTM3UpOBaHHBIN ClIOW W3 cruiaBa Zn-Ni
ObuT chOpMHUpPOBAH HA TEPBOM KOHTAKTHOM MMOBEPXHOCTH UIA KaKIOTO HOMEpa
WCIBITAaHHUA. B 4aCTHOCTH, MEPBYI0 KOHTAKTHYIO ITOBEPXHOCTH MOTPY3HIN B PACTBOP
JUTT HAHECEHUS TIOKPBITHS W HAHECITH TIOKPBITHE JIEKTPOOCAKACHHEM, C(HOPMHPOBAB
Ha TIEPBOM KOHTAKTHOW IMOBEPXHOCTH METAIM3UPOBAHHBIN CJIOW M3 cruiaBa Zn-Ni. B
KayecTBE PacTBOpA JJII HAHECEHHS METAJUIM3MPOBAHHOTO CIIOS W3 civiaBa Zn-Ni
ucnonb3oBamd DAIN Zinalloy N2-PL (toproBoe Ha3zBaHue), mpou3BoauMbrid Daiwa
Fine Chemicals Co., Ltd. B xaxaoM #©3 HCIBITAHUM XWUMHYECKHH COCTaB
METAIUTU3UPOBAHHOTO CJIOSA M3 ciuiaBa Zn-Ni, c)OPMHUPOBAHHOTO BBINICYKA3aHHBIM
CTIOCO00M, COAep:Kal HHUKeNb B KoiaumdecTBe OT 10 mo 16 BecoBrix %, mpu 3TOM
OCTAaTOK COCTaBNANA LMHK. OTMETUM, YTO TOJIMHA METAJUIM3UPOBAHHOTO CIIOS H3
crutaBa Zn-Ni IJ1s K&KI0T0 HOMEPA UCTIBITAHKS COCTaBIIsIa OT 5 10 15 MKM.

[0136] Kpome Toro, Ha METaITU3UPOBAHHOM CJo€ W3 crutaBa Zn-Ni  Obul
chopMHUPOBAH CJIOU TBEPAOH CMa3KH. B 4acTHOCTH, HA METaJUTM3UPOBAHHBIN CIIOW U3
cruiaBa Zn-Ni HaHECEHa OpraHuYecKas KUAKas KoMnosuiws. OpraHudeckas >KuaKas
KOMITO3UIMSA COJAEPIKaia SMOKCHIHYI0 CMONY, YHUCTYIO BOXY, MOHO-H-OYTHIIOBBIH
3QUp ITUICHTIUKOIISA, H30MPOIUIOBEIA cIHPT, 1-OyTanon u yactuusl [ITDD. [Tocne
HAHECECHUSI OPraHUYECKOM >KMAKOM KOMITO3WLIMM HAa METAJUIM3UPOBAHHBIA CIOW W3
cruaBa  Zn-Ni METOJOM — PaCIbUICHHS — BBIIOJHWIM — HM3BECTHYIO  MPOLEAYPY
OTBEPKACHHS, MOJYYUB TEM CaMbIM CJIOM TBEPAOM cMa3kd. B 4yacTHOCTH, A
OTBEPKIACHHS BBITOJHSIH TPEBAPUTENbHYIO cymKy (mipu 85°C B Teuenue 10 MUHYT)
u cnekanue (mpu 210°C B teuenne 20 MmunyT). CpeAHAA TONMINHA TTOTYIEHHOTO CIIOS
TBEPAOH cMa3ku coctasisiia oT 20 10 30 MKM B KaKAOM UCTIBITAHUH.

[0137] Bropyro KOHTAaKTHYIO MHOBEPXHOCTh B HcmbITaHusaX Ne 13-16 moasepramu
MECKOCTPYHHOU 00padoTke. CpeaHee apupMeTHIECKOE 3HAYCHHE MIEPOXOBATOCTH Ra
BTOPOM KOHTAKTHOW TMOBEPXHOCTH TOCTE TECKOCTPYHHOH OOpPaOOTKH HM3MEPSAIH B

COOTBETCTBHUU CO CHOCOOOM H3MEPEHUsl CPEAHEro apu(pMETH4YECKOTO 3HAYCHMSA
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IEPOXOBATOCTH, KOTOPHIH ompeneneH B JIS B 0601 (2013). B wacTHOCTH, 32 TOYKH
u3Mepenus npuHsId 10 IPOU3BONIBHBIX TOYEK HA BTOPOM KOHTAKTHOM IOBEPXHOCTH.
B kaxaoW TOUKe W3MEpPEHUs H3MEPWIM CpeAaHee apu(pMeTHUecKoe 3HAYCHHE
IePOXOBATOCTH Ra Ha JyIMHE OLIEHKH, OPUECHTHPOBAHHOHN B HANIPABICHUH OCH TPYOBL
JUTHHY OIICHKH YCTAHOBWJIM KPATHOW TISTHKPATHOW IJIMHE BBIOOPKH (TIpemebHas
mHA BoytHET). CpeHee apupMeTHIECKOE 3HAYCHHE MEPOXOBATOCTH Ra m3mepunu ¢
MOMOIIBI0 IIYNOBOTO HW3MEPUTENA IMIEPOXOBATOCTH, a CKOPOCTh H3MEPEHUsA
yctaHopum  paBHor 0,5 wmwm/cexk. 3a cpemHee apudMeTHUECKOE 3HAYCHHE
nIepoxoBaTocTH Ra mpuHATHN cpenHee apupMETHUECKOE 3HAYCHHUE MIEPOXOBATOCTH B
mectd w3 10 TOYEK, WCKIOYas HAWOOJbINEE CpPeAHee apU(PMETHUECKOE 3HAYCHHE
niepoxoBatocTH Ra, crmenmyromee 3a HUM HauOOIbIIEe CpeAHEee apuMETHUECKOE
3HAYCHHE WMIEPOXOBATOCTH Ra, HauMmeHbIee cpeaHee apuMETHUECKOE 3HAYCHHE
nIepoxoBaTocTH Ra m cnemyromiee 3a HUM HaWMEHbBIIEE CpeaHEee apu(PMETHUECKOE
3Hau€HUE MepoxoBaTocTH Ra. B kauecTBe KOHTAKTHOTO U3MEPUTEIA MEPOXOBATOCTH
NPUMEHWIA TECTEP IIEPOXOBATOCTH TMOBEPXHOCTH C TOPrOBBIM HAa3BaHUEM
SURFTEST SJ-301 mpousBoacTea kommanuu Mitutoyo Corporation. Ilomyuennoe
cpenHee apuMeTHIECKOE 3HAYEHHE MEPOX0BATOCTH Ra (MKM) mpuBeieHO B TaOmwHIE
1. OTMeTuM, 4TO BTOPYIO KOHTAKTHYIO MOBEPXHOCTh B HMcHbITaHUIX Ne 11 u 12 He
MOJBEPTraldi TECKOCTPYHHOM 00padoTKe (OTMEYEHO CHUMBOJIOM «-» B KOJIOHKE
«CtpyiiHass oOpabotka» Tabmuer 1). Cpeanee apudmeTHueckoe 3HAYCHHE
NIEPOXOBATOCTH Ra BTOPOM KOHTAKTHOM MOBEPXHOCTH METAUTHYECKOW TPYOBI IS
HEe(TIHOW CKBOKHMHBI B HCIBITaHUAX Ne 11 w 12, B KOTOPBIX TECKOCTpyHHAs
00paboTKa HE TIPOBOAUIACH, COCTABHIIO NMPHOTU3UTENBHO 0,2 MKM, COOTBETCTBEHHO,
T0 ecTh ObIIO HIDKE 0,5 MrM. Cpennee apudmeTHUecKOe 3HAYECHHE MIEPOXOBATOCTH
Ra BTOpO#l KOHTAKTHOW TIOBEPXHOCTH METAIUIMYECKOW TPYOBl st HeTSTHOM
CKBaKMHBI B HCTIBITaHUAX Ne 13-16 cocTaBuiio 2,7, TO €CTh KaXKI0€ U3 3TUX 3HAUYCHUM
HaxoauJIoch B nuana3one oT 0,5 mo 10,0 mkmM.

[0138] Kpome Toro, B ucnbitanusx Ne 11, 13 u 15 BTOPyr0 KOHTaKTHYIO MIOBEPXHOCTh
(KOHTAaKTHYI0O TIOBEPXHOCTb HHMIENSA) TMOTPY3WIM B PACTBOP IS XUMHYECKOM
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obpadotku pocharom nmaka (PALBOND 181X (ToproBoe Ha3BaHWE) MPOU3BOACTBA
Nihon Parkerizing Co., Ltd.) mpu temmneparype ot 75 mo 85°C ma 10 mMmHYT, 4TO
MO3BOJTHIIO C(HOPMHUPOBATH CIIOM, TIOJYYEHHBIH XUMHUYECKOW 00padboTkou (ochartom
nuHKa. TonmuHa Clios, TOJYYEHHOTO XHMHYECKOW 00paOoTKO# (ocdarom IHHKa,
coctaBuna 12 mMxm. OTMETHM, YTO CJIOW, TOJYYCHHBIH XUMHUYECKOW 0OpPaOOTKOU
dochaTrom muHKa, HEe OBUT CHOPMHUPOBAH HA BTOPOM KOHTAKTHOH MOBEPXHOCTH B
uctbiTanuaX Ne 12, 14 u 16 (0TMEYEHO CHMBOJIOM «-» B KOJIOHKe «Docdar muHKa»
TaOMIE! 1).

[0139] B ucnbitanusax Ne 11 uw 13 Ha ciioe, TMOYYEHHOM XHMHYECKOH 0OpaOOTKOM
docharom nmHKA, CHOPMUPOBAHO AHTHKOPPOIHOHHOE TOKpPHITHE. B WacTHOCTH, Ha
CII0€, TIOMYYEHHOM XHMHYECKOW 00padoTkol (pocdaTom nmHKa, B uctbiTanmax Ne 11
u 13 copMHupoBaHO KUAKOE aHTHUKOPPO3IHOHHOE TIOKPBITHE. KpoMe Toro, Ha BTOpOM
KOHTAKTHOW TIOBEPXHOCTH B HCHBITaHuaX Ne 12 w 14 Obuto copmMupoBaHO
MONTyTBEPAOE (B COCTOSITHUM KOHCHUCTEHTHOW CMAa3KH) aHTUKOPPO3HOHHOE TOKPBITHE.
Ha BTOpO# KOHTaKTHOW TOBEPXHOCTH B HMcmbITaHUAX Ne 15 um 16 chopmuposano
MOJTYTBEP/I0OE AHTUKOPPO3HOHHOE TOKPBITHE, COAEPIKAINEE >KENTYI MpHcagky. B
KXJI0M W3 UCTBITAHUM >KMIKOE WM TOJIYTBEPAOEC AHTUKOPPO3UOHHOE CMA304HOE
BELIECTBO HAHOCHIIM PACTIBUIEHUEM HA MOBEPXHOCTD CJI0s, MOTYyYEHHOIO XUMHUYECKOM
00padoTko# (hochaToM IMHKA, HITH BTOPYIO KOHTAKTHYIO MIOBEPXHOCTH C PACCTOSTHHUS
300 MM s oOpa3oBaHUS SKHIAKOTO WM TONYTBEPAOTO AHTHKOPPO3HOHHOTO
MOKPHITHA. B anbTepHaTHBHOM  BapWaHTE  JKWAKOE HWIM  TOJNYTBEPAOE
AHTHKOPPO3HOHHOE CMAa30YHOE BEMIECTBO HAHOCHIIM KHUCTHIO HA TOBEPXHOCTH CIIOA,
MOJTyYEHHOTO XUMUYECKOH 00paboTKOH (pochaToM IIMHKA, WM BTOPYHO KOHTAKTHYIO
MOBEPXHOCTh UIA OOpPAa30BaHUA >KHAKOTO WM TOTYTBEPAOTO AHTHKOPPO3HOHHOTO
NMOKpeITHA. [Ipr HaHECEHWH TOKPBITHA PACTIBUICHHEM METAJUTHYECKYIO TPYOy Ui
HE(TIHOW CKBAKHUHBI BPAIIAIM BOKPYT CBOECH IIEHTPAILHOW OCH, W JKHAKOE WITH
MOJTyTBEP/IOE AHTHKOPPO3HOHHOE TOKPBHITHE (POPMHUPOBAIM HA BCEH TMOBEPXHOCTH
CIIOSI, TIOMYYEHHOTO XUMHYECKOU 00paboTKoM (ochaToM MHKA, UK Ha BCEH BTOPOH
KOHTaKTHOU OBEPXHOCTH.
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[0140] OT™MeTHUM, YTO KUAKOE AHTUKOPPO3HUOHHOE CMA30YHOE BEIIECTBO COAEPIKAIIO
yauT-CIMPHUT B Konu4uecTse OT 50 10 75 BecOBBIX % M Maclio HA MUHEPAIbHOM OCHOBE
B KOJIMUYeCTBE 25 BeCOBBIX % u MeHee. [lomyTBepaoe aHTUKOPPO3HOHHOE CMAa304HOE
BEIIECTBO COAEPKAIO (B BECOBBIX %) OUHIIEHHOE MUHEPAIBHOE MACIIO B KOJMYECTBE
ot 20 mo 30%, BOCK Ha MUHEPAIBHON OCHOBE B KonmyecTBe OT 8 10 13%, rpadur B
kommyectBe OT 3 10 5%, u kauupomp B komudecTBe oT 5 a0 10%, ocranpHOE -
cynbpoHaT Kanbima. Kak packpsiTo BbIme, B wcmbiTanmax Ne 15 w 16 sxentyro
npucaaky (BoL4010NM (ToproBoe Ha3BaHHWE), H3TOTOBICHHYIO KoMmaHueH Bestolife
Corporation) HCMONB30BaIM B KAYECTBE TOIYTBEPAOTO AHTHKOPPO3HOHHOTO
CMa304HOT0 BELIECTBA.
[0141] MeTtanmuaeckue TpyObI it He(PTAHON CKBaKUHBI A1 HcnbITaHuH Ne 11-16
W3rOTOBUIIM C UCTIOIB30BAHUEM PACKPBITOTO BBIIIE MPOU3BOACTBEHHOTO MPOLIECCa.
[0142] M3MepeHne KpyTAILIET0 MOMEHTA HA TIPEAEIIE TEKYUECTH

KpyTrammii MOMEHT Ha Tipeiesie TEKYUECTH U3MEPAIH CIEAYIOIIUM CTIOCOO0OM C
WCIIOJIb30BAHUEM TAphl (ABYX) METAUIMYECKHX TPYO Miisi HEPTIHOHW CKBAKHHBI
(MeTamuueckue TPYyOBl s He(PTIHOW CKBAKWHBI C KIMHOBHUIAHBIM PE3bOOBBIM
npodunem U 0e3 YMOPHOW IMOBEPXHOCTH) B KAXKIOM HCIBITAHWH. B wacTHOCTH,
3HAYEHHUE MOMEHTA 3aTSHKKH MOCTENECHHO YBEIIMYMBAIM IIPHU CKOPOCTH 3aTsHKKH 0,5
00/MWH, ¥ HUCIIBITAHUE 3aKAHYMUBAJIOCH B TOT MOMEHT, KOTJa MaTepHal MPHOOPETAIT
CBOMCTBA TeKy4yeCTH. KpyTiammii MOMEHT BO BpPEeMs CBUHYMBAHHUA H3MEPSIN U
COCTABJISUTH AUATPAMMy KPYTSIIETO MOMEHTa, mokasanuyro Ha OUI. 14. Cceinounsie
obo3HaueHus «Ts» Ha OUI'. 14 00o3Ha4arOT KPyTAMUH MOMEHT ymopa. Otpe3ok L
JWHHAA TIPEACTABIAET COOOU MPAMYIO JTHHHIO, KOTOPAas UMEET TOT JK€ HAKJIOH, YTO H
HAKJIOH JIMHEWHOW 00NacTH Tpaduka KPYyTAIMIETO MOMEHTA TIOCIE YyIopa, W UIA
KOTOPOU umcino 00oporoB Ha 0,2 % MpeBBIIDAET YKWCIO B JMHEWHOW oOmactu. B
HACTOSILIEM IMPUMEPE 3HAYEHUE KPYTAIIETO MOMEHTA, IIPU KOTOPOM MEPECEKAOTCS
0Tpe30K L nmuHuu 1 rpaduk KpyTAmIET0o MOMEHTA, OBUTO OTPEAETICHO KaK «KPYTSIIHAN
moMeHT Ty Ha mpenene tekydectw». OtHomenue (%) kpyTamero MmoMmeHTa Ty Ha
Mpesese TEKyYeCTH B KaXJOM HCIBITAHMM K KpyTaniemMy MoMmeHTy Ty Ha mpenene
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TEeKy4eCcTH B ucmbiTaHuu Ne 11, B KOTOPOM BTOPYIO KOHTAaKTHYIO IOBEPXHOCTH HE
MOJIBEPTralidi  TIECKOCTPYHHOM 00pabOTKe, OBLUIO OMPEIENeHO KaK «KO3(pPUIIUEHT
KPYTAILIET0 MOMEHTA Ha Tmpeaene TekydecTn». KoadpuimeHt kpyTamero MOMeHTa Ha
npezaene TeKy4ecTH MokazaH B Tadmuie 1.
[0143] Pe3ynbTaThl OLICHKH

Kak ykazano B Tabnwmie 1, B ucmpitanusx Ne 13-16 MeTammu3HpOBAHHBIA CIION
u3 cmiaBa Zn-Ni B CJIOW TBEPIOH CMa3Kd OBLIM HAHECEHBI HA TIEPBYI0 KOHTAKTHYIO
MOBEPXHOCTh, BTOPAast KOHTAKTHAA MOBEPXHOCTH ObLIA TMOABEPTHYTA MECKOCTPYWHOM
00paboTKe, MEPOXOBATOCTh MOBEPXHOCTH coctaBisuia oT 0,5 mo 10,0 MM, u Ha
BTOPOW KOHTAKTHOW TOBEPXHOCTH OBUTO C(HOPMHUPOBAHO TMOIYTBEPAOE WU JKHIKOE
AHTHKOPPO3HOHHOE TOKpBITHE. [lo3TOMYy KO3((HUIHMEHT KPYyTAMIETO MOMEHTA Ha
Mpeaesie TEKYYECTH 0KAa3aJiCs BBICOKAM MO CPaBHEHMIO C HcnbiTaHuAMU Ne 11 m 12, B
KOTOPBIX BTOPYIO KOHTAaKTHYH) IIOBEPXHOCTb HE TIOJBEpPrajyd IECKOCTPYHHOU
obpabotke. [lpyrumu cnoBaMu, OBIT TOTYYeH MPEBOCXOMHBIM BBICOKHH KPYTALIHHA
MOMEHT.
[0144] ITpumep 2

bbuln MOATOTOBIEHBI METANIUYECKHE TPYObl g HEPTIHOW CKBa’KHUHBI,
MOKa3aHHBIE B TAOIHIIE 2.

[0145] TaOmwuma 2

MNepBas KOHTaKTHasA | Koachcput-
MOBEPXHOCTb LIMEHT
VicrbiTaHme Hapy)KHbM TOI'ILLI,I/IHa CopT BTOpaFI KOHTaKTHaA NnoBepxHOCTb MZ'I'Ban'II-IJ'ILV;.’IS;- ) KpyTALLEro
Ne ,qmanfeTp CTEHKU cTanu p 1 Cnomv MOMEHTa
(oonm.) | (mm) cnou TBEPAOM Ha
CrpyitHasi | Ra |PocchaT |AHTMKOPPO3MOHHOE T CMasku | npeferne
obpabotka|(MKm)| LUMHKa MOKPbITHE TeKy4ecTu
L80- Xuakoe .
21 7" 10,36 13CR - <0,5 - AHTUKOPPO3MOHHOE Zn-Ni Ja 100 %
MOKPbITHE
L80- [NonyTeepaoe
22 7" 10,36 13CR - <0,5 - AHTUKOPPO3MOHHOE Zn-Ni Ja 94%
MOKPbITHE
L80- Xuakoe .
23 7" 10,36 13CR Jla 2,4 - AHTUKOPPO3MOHHOE Zn-Ni Ja 146%
MOKPbITHE
L80- [NonyTBepaoe
24 7" 10,36 13CR Jla 2,7 - AHTUKOPPO3MOHHOE Zn-Ni [a 131%
MOKPbITNE
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[0146] HapyxHblii AuaMeTp METANTHYECKHX TPYO A7 HE(PTIHOW CKBAKUHBI B
uctpiTaausax Ne 21-24 coctasmsn 7 mrovimos (177,80 mm), a TommuHa crenku - 10,36
MM. XUMHYECKUH COCTAB KAKAOW METAUTHYECKOM TPYObI AJi1 HE(TIHOM CKBA’KHHBI
cootrBercTBoBan L80-13CR, onpenenennomy B API-5CT.

[0147] B wucnertanmsx No 21-24 mepBOoM KOHTAKTHOM TOBEPXHOCTBIO CUMTAH
KOHTAKTHYIO TOBEPXHOCTh MYy(TBI, a BTOPOM KOHTAKTHOHW TOBEPXHOCTHIO -
KOHTAKTHYIO TIOBEPXHOCTh HHUMMEI. MeTaTu3upoOBaHHBIA CIOW W3 crutaBa Zn-Ni
c(opMHPOBAH HA IEPBOM KOHTAKTHOM IMTOBEPXHOCTH I KAKIOTO HOMEPA HCTIBITAHUS
TEM JKe crioco0oM, uto u B [Ipumepe 1. B kakaoM U3 UCTIBITAHUN XHMHYECKHH COCTAB
METAIDTU3UPOBAHHOTO CJIOS M3 CrutaBa Zn-Ni cozepikan HUKETb B KommdecTse OT 10
no 16 BecoBeix %, TPU 3TOM OCTATOK COCTABsLI LHUHK. ToJIiuHa
METAIUTM3UPOBAHHOTO CJNOS W3 cIutaBa Zn-Ni I KaKIOTO HOMEPA HWCIBITAHHA
cocTasisia ot 5 10 15 Mrm.

[0148] Kpome TOro, Ha METAIUITM3UPOBAHHOM CjIo€ U3 CIpiaBa Zn-Ni  ObIT
chOpMHPOBAH CIIOM TBEPAOW CMAa3KH TOTO ke THma, yrto u B [Ipumepe 1. B xaxmom
HCTIBITAHUU CPEAHSAA TONIIMHA MOIYYEHHOTO CIIOS TBEPAOM CMa3KH cOoCTaBiiia oT 20
710 30 MKM.

[0149] C npyroii cTOPOHBI, BTOPYIO KOHTAKTHYIO MMOBEPXHOCTH B UCTIbITAHUAX No 23 u
24 moaBepraaM MEeCKOCTPYWHOH 0OpaOOTKE TeM K€ CrocoOOM, 4TO W B mpumepe 1.
Cpennee apudMeTHUECKOE B3HAYEHHUE NICPOXOBATOCTH Ra BTOPOW KOHTAKTHOW
MTOBEPXHOCTH TTOCJIE TIECKOCTPYHHOW 00PAOOTKH H3MEPSITH TEM e CITIOCOOOM, YTO U B
[Tpumepe 1. IlomydenHoe cpemHee apuMETHYECKOE 3HAYCHHE MIEPOXOBATOCTH Ra
(MkM) ipuBeneHO B Ta0Onwmie 2. OTMETHM, YTO BTOPYIO KOHTAKTHYIO TIOBEPXHOCTPH B
uctpiTanuax Ne 21 w 22 He TOABEpPraid TMECKOCTPYHWHOUW 00padoTKe (OTMEYEHO
CUMBOJIOM «-» B KojoHke «CtpyiHas oOpadoTka» Tabmumer 2). Cpennee
apumeTHUEeCKOE 3HAYEHUE IMEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW MOBEPXHOCTH
METAUTAYECKON TPYyOBI i HEPTIHOW CKBaKWMHBI B WcmbITanmax Ne 21 wm 22, B
KOTOPBIX TIECKOCTPYHHAas 00pabOTKa HE MPOBOAMIACH, COCTABHIIO MPHOIHU3UTEINHHO
0,2 MKM, COOTBETCTBEHHO, TO €CTh ObIIO HEZKE 0,5 MKM.
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[0150] AHTHUKOPPO3HOHHOE TOKPHITHE (HOPMUPOBATM HA BTOPOM KOHTAKTHOU
MOBEPXHOCTH B K&KJAOM HCIBITAHUM. B 4YacTHOCTH, KHUAKOE AHTUKOPPO3UOHHOE
MOKPHITHE OBLITIO CPOPMHUPOBAHO HA BTOPOH KOHTAKTHOM MOBEPXHOCTH B MCIIBITAHUAX
Ne 21 wm 23. Kpome TOro, momyTBEpIOE AHTHKOPPO3HOHHOE MOKPHITHE OBILIO
c(OPMHPOBAHO HA BTOPOW KOHTAKTHOW TMOBEPXHOCTH B HCHBITAaHUAX Ne 22 u 24,
Crmoco0b1  popmupoBanus ananormydsl [Ipumepy 1. Merammudeckue TpyObI s
HE(TAHON CKBOKHHBI NI UCTIBITAHHA Ne 21-24 ObUTH W3TOTOBJICHBI TOCPEACTBOM
OMMCAHHOTO BBIIIE MPOU3BOICTBEHHOIO MTPOLIECCA.
[0151] U3MepeHue KpyTAIIETO MOMEHTA HA MPEAEIIE TEKYYECTH

KoadummeHT KpyTAImEro MOMEHTa Ha TPENeie TEKYyYECTH METAILTHYECKOH
TpyOBl ai HE(TIHOW CKBOKHWHBI B KaKIOM HOMEPE HWCIBITAHUSA OTPEACIISIH
ananormyHo [Ipumepy 1.
[0152] Pe3ynbpTaThl OLICHKH

Kak ykazano B tabmuue 2, B ucnbiTaHuax Ne 23 u 24 meTammm3upOBaHHBIA
cimoil u3 crmaBa Zn-Ni M CIOM TBEpAOW CMa3KH OBUIM HAHECEHBI HA TEPBYIO
KOHTAKTHYI0 TIOBEPXHOCTh, BTOpas KOHTAKTHAsA IOBEPXHOCTh ObIIa IOJBEPTHYTA
MECKOCTPYHHOM 00pabOTKe, MIEPOXOBATOCTh IOBEPXHOCTH cocTasisiia ot 0,5 mo 10,0
MKM, U Ha BTOPOH KOHTAKTHOW MOBEPXHOCTH OBLTO CHOPMHUPOBAHO JKHUAKOE HWITH
MOJTyTBEP/IOE AHTUKOPPO3HOHHOE MOKpPHITHE. [loaTOMy KOI(QQHUIHMEHT KPYTAMIETO
MOMEHTA Ha MpeAeie TEKYYeCTH OKAa3aJiCid BBICOKUM IO CPABHEHHIO C HCTIBITAHUSAMU
Ne 21 wm 22, B KOTOPBIX BTOPYH0 KOHTAaKTHYIO IIOBEPXHOCTh HE IIOJABEPraiv
MECKOCTPYHHOU 00padoTke. Jlpyrumu cjoBamMu, OBLUT TIONYYE€H MPEBOCXOTHBIN
BBICOKHM KPYTAIIUA MOMEHT.
[0153] [Tpumep 3

bbuti MOATOTOBNEHBI METATHYECKHE TPYOBl i HEPTIHOW CKBA)KHHBI,

MOKa3aHHbIE B TAOHILE 3.
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[0154] Tabmmma 3

MepBas koHTaKTHaA | Koadbcput-
MOBEPXHOCTb LMeEHT
VicrbiTaHme Hapy)KHbu)] TOJ'ILLI,VlHa COpT BTOpaFI KOHTaKTHasA NnoBepxHOCTb Meo'I'Ban'I-IiJ'I-IiV:IB;- ) KpyTSLLEero
Ne AVaMETp | CTEHKM cTanu p 1 Cnomv MOMeHTa
(orom.) | (mm) CloN __|teeppoi| Ha
CrpyiiHast | Ra |®occhaT |AHTUKOPPO3MOHHOE Tvn cMaskut | npegene
obpaboTka|(mMkm)| LmHKa MOKpbITHE TEKy4ecTu
upkoe
31 9-5/8" 13,84 | P110 - <0,5 - AHTUKOPPO3MOHHOE Zn-Ni Ja 100 %
MoKpbITVE
Xuakoe
32 9-5/8" 13,84 | P110 Jla 2,4 - AHTUKOPPO3MOHHOE Zn-Ni Ja 121%
MoKpbITVE

[0155] HapyxHblii auaMeTp METAUTHYECKHX TPYO I HEPTIHOW CKBAKWUHBI B
uctbiTaHusax Ne 31-32 cocrasmsan 9-5/8 moiimoB (244,475 MM), a TONMIIWHA CTEHKH -
13,84 MM. XUMWYECKHH COCTaB KAKIAOW METAIIMYECKOW TPYObl aisi HeTIHOU
ckBakuHbI cooTBeTcTBOBaN P110, onpenenennomy B API-5CT.

[0156] B ucnbiTanusax Ne 31 u 32 mepBoil KOHTaKTHOW TMOBEPXHOCTBIO CUUTAIH
KOHTAKTHYIO TIOBEPXHOCTh MYy(TBI, a BTOPOM KOHTAKTHOH TOBEPXHOCTBHIO -
KOHTAKTHYIO TOBEPXHOCTh HHUIMENA. MeTanau3upoBaHHBIA CIOM M3 cruiaBa Zn-Ni
c(opMHpPOBaH HAa NEPBOM KOHTAKTHOM MOBEPXHOCTH I KAKIOTO HOMEPA UCTIBITAHUSA
TEM JKe crocoOoM, 4to U B [Ipumepe 1. B kaxa0M U3 UCTIBITAHHIA XHMHYECKHUH COCTAB
METAJUTU3UPOBAHHOTO CJIOS M3 cIuiaBa Zn-Ni cojepskan HHUKENb B KomudecTse oT 10
o 16 BecoBeix %, TIPH OITOM OCTATOK COCTABSLI  LHHK. T[OJIIHHA
METAUTU3UPOBAHHOTO CJIOS W3 CIutaBa Zn-Ni I KaKJIOTO HOMEpPA HWCTIBITAHHSA
cocTasisia ot 5 10 15 Mrm.

[0157] Kpome TOrO, HA METAIUTM3UPOBAHHOM CJIO€ M3 cIuiaBa Zn-Ni chopMHpPOBaH
CIIOW TBEPIOM CMAa3KH TOrO k€ ThIa, 4To U B lIpumepe 1. B kaxkaom ucneitanuu
CpeaHsA TOJIIHWHA MOJIYYEHHOTO CIOSI TBEPAOU cMa3ku cocTapsiia oT 20 10 30 MkM.
[0158] C npyroii cTOPOHBI, BTOPYIO KOHTAKTHYIO MOBEPXHOCTh B McHbITaHUU Ne 32
MOIBEPTaId TIECKOCTPYHHOM 00padOTKE TeM ke crmocoOom, uto u B [Ipumepe 1.
Cpennee apupMeTHUECKOE 3HAYEHHE NICPOXOBATOCTH Ra BTOPOW KOHTAKTHOW
MOBEPXHOCTH TOCIIE TIECKOCTPYHHOU 00Pa0OTKH H3MEPAIIH TEM K€ CITOCOOOM, UTO U B

[Tpumepe 1. IonmyueHHoe cpeaHee apupMETHUECKOE 3HAUYEHHUE IIepoxoBaTtocTH Ra
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(MxM) mpuBeneHo B Tabnuie 3. OTMETHM, YTO BTOPYIO KOHTAaKTHYIO MOBEPXHOCTDH B
uctipiTannd Ne 31 He moaBepraiy MecKOCTPYWHOU 00padboTke (OTMEYEHO CHMBOJIOM
«-» B KojoHke «CtpyhHas oOpadoTka» Tabmuubr 3). Cpennee apudmermueckoe
3HAUYECHHUE IIEPOXOBATOCTH Ra BTOpPONM KOHTAKTHOM MHOBEPXHOCTH METAJUIMYECKOM
TPYOBI Js1 HEPTIHOH CKBAXHUHBI B WUCIBITAHUM No 31, B KOTOPBIX TECKOCTPYHHAS
00paboTKa HE TPOBOAUIACH, COCTABHIIO TPHOIU3UTENBHO 0,2 MKM, COOTBETCTBEHHO,
TO €CTh ObII0 HIKe 0,5 MKM.
[0159] AHTHUKOPPO3HOHHOE TIOKPHITHE (HOPMHUPOBATM HA BTOPOHM KOHTAKTHOU
MOBEPXHOCTH B KAKJIOM HCTIBITAHHH. B 4acTHOCTH, MOMyTBEPI0E€ AHTHKOPPO3HOHHOE
MOKPHITHE OBIITO CPOPMHUPOBAHO HA BTOPOH KOHTAKTHON MOBEPXHOCTH B HCITBITAHUIX
Ne 31 u 32. CnocoObr popmupoBanms anamornusbl [Ipumepy 1. Metammmueckue
TpyOBI a1 HePTAHON CKBaXHHBI Jus uchbiTaHui Ne 31 u 32 ObUTH H3TOTOBIIEHBI
MOCPEICTBOM OTIMCAHHOTO BBILIE MMPOU3BOACTBEHHOTO MPOLIECCA.
[0160] M3mepeHne KpyTAIIEro MOMEHTA Ha TIPEAEIie TEKYUECTH U PE3yJIbTaThl OLIEHKH

KoapduumeHnt kpyTamero MOMEHTa Ha TpEAene TEKYyYeCTH METAITHYECKOM
TPyObl A7 HE(QTIHOW CKBOKHMHBI B KaKIOM HOMEPE HCIBITAHUA OMPEACIIAIH
anamornuno Ilpumepy 1. Kak ykazano B Ttabmmue 3, B ucmbitanum No 32
METaJUTM3UPOBAHHBINA CIIOH U3 ciuiaBa Zn-Ni U ClIOH TBEPAOH CMa3KH ObLITH HAHECEHBI
Ha TIEPBYIO KOHTAKTHYIO TIOBEPXHOCTh, BTOPAas KOHTAKTHAsA TOBEPXHOCTH ObIIA
MOJIBEPTHYTA TECKOCTPYHHOU 00padOTKe, MIEPOXOBATOCTh MOBEPXHOCTH COCTABIIAIA
ot 0,5 mo 10,0 MKkM, ¥ Ha BTOPOM KOHTAKTHOM MOBEPXHOCTH OBLIO CHOPMHPOBAHO
KHUJIKOE AHTHKOPPO3HOHHOE TOKpHITHE. [03TOMY KO3(PHUIIHEHT KPYTAIMETO MOMEHTA
Ha MpeJeiiec TEKy4YeCTH OKAa3aJiCsl BBICOKMM IO CPaBHEHUIO ¢ ucnbiTanueM Ne 31, B
KOTOPOM BTOPYKO KOHTAaKTHYIO TIOBEPXHOCTh HE TOJBEPrajaud IECKOCTPYHHOU
obpabotke. [pyrumu cnoBaMu, OBIT TOTYYeH MPEBOCXOMHBIM BBICOKHH KPYTALIHHA
MOMEHT.
[0161] ITpumep 4

Bbuti MOATOTOBNEHBI METANTHYECKHE TPYOBl A HEPTIHOW CKBA)KHMHBI,

MoKa3aHHble B Ta0HIE 4.
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[0162] Tabmuma 4

MepBast KOHTaKTHasA | Koachabu-
MOBEPXHOCTb LMeHT
Yo HapysHblit| TonwmHa ot Brtopas koHTaKTHas NoBEPXHOCTb MeTannms?- KpYTALLEro
e N | AVaMETD | CTEHKM CTaﬁM POBaHHLIN | Croit | MOMeHTa
| (oom.) | (mm) Cnov __|teeppon|  Ha
CrpyiiHast | Ra |®occhaT |AHTUKOPPO3MOHHOE Tvn cMasku | npefene
obpaboTka|(MKkmM)| LmHKa MOKpLITUE TeKy4ecTu
i MonyTeepaoe
41 7" 11,51 SMﬁ%RS - <0,5 - aHTUKoppoanoHHoe|  Zn-Ni Ja 100 %
MOKpPbITUE
Xuakoe
42 7" 11,51 SMﬁ%RS' - <0,5 - aHTUKoppoanoHHoe|  Zn-Ni Ja 99%
MOKpPbITUE
[MNonyTeepaoe
43 7" 11,51 SMﬁ%RS' Nla 2,5 - aHTUKoppoanoHHoe|  Zn-Ni Ja 118%
MOKpPbITUE

[0163] HapyxHblii auaMeTp METAUTHYECKHX TPYO A HEPTIHOW CKBAKUHBI B
uctbpiTaausax Ne 41-43 coctasmsn 7 mroviMos (177,80 mm), a TommuHa creHkd - 11,51
MM. Matepuan ¢ Toproseim HazBaaueM «SM13CRS-110» nmpoussoactsa Nippon Steel
Corporation OBIT HCIONB30BaH Ui HM3TOTOBICHHUS METAUIMYECKOW TPYyOBI A
HE(TAHOU CKBAYKUHBI.

[0164] B wucneitanuax No 41-43 mepBoll KOHTAKTHOM MOBEPXHOCTHIO CUMTAIIH
KOHTAKTHYIO TOBEPXHOCTh MYy(TbI, a BTOPOH KOHTAKTHOM IOBEPXHOCTBIO -
KOHTAKTHYIO TOBEPXHOCTh HHUIMIEI. MeTalTM3upOBaHHBIA CIOM M3 cruiaBa Zn-Ni
c(OopMHPOBAH HA IEPBOM KOHTAKTHOM IMMOBEPXHOCTH IS KAKIOTO HOMEPA HCIIBITAHUS
TEM JKe crioco0oM, uto U B [Ipumepe 1. B kaxa0M U3 UCTIBITAHHIA XHMHYECKHH COCTAB
METAIDTU3UPOBAHHOTO CJIOS M3 CIutaBa Zn-Ni conepskan HUKETb B Kommdectse OT 10
o 16 BecoBeix %, TPU OITOM OCTATOK COCTAaBIAA [HUHK. ToimuHa
METAIUTU3UPOBAHHOTO CJIOS W3 cIutaBa Zn-Ni I KaKIOTO HOMEPA HWCTIBITAHHSA
cocTasisia ot 5 10 15 Mxm.

[0165] Kpome TOrO, HAa METAUTM3UPOBAHHOM CJIO€ M3 cIutaBa Zn-Ni chopMHUpPOBaH
CJIIOM TBEPIOM CMa3KH TOrO € ThIa, 4To U B lIpumepe 1. B kaxkaom ucneitanuu
CpeaHsA TOJIIHUHA MOJIYYEHHOTO CIOSI TBEPAOU cMa3ku cocTassiia oT 20 10 30 MkM.
[0166] C npyroil cTOPOHBI, BTOPYIO KOHTAKTHYIO MOBEPXHOCTh B McHbITaHUU Ne 43

MOJIBEPTaJId TIECKOCTPYHHOU 00pabOTKE TeM ke crmocoOomM, uto u B [lpumepe 1.

61



Cpennee apupMeTHUECKOE 3HAYEHHUE NICPOXOBATOCTH Ra BTOPOW KOHTAKTHOU
MOBEPXHOCTH TIOCJIE TIECKOCTPYHHON 00PAOOTKH U3MEPSIIHA TEM K€ CTIOCOOOM, UTO U B
[Tpumepe 1. IlonmyueHHoe cpeaHee apupMETHUECKOE 3HAUYEHHUE IEepoxoBaTocTH Ra
(MkM) mpuBeneHO B TaOnuue 4. OTMETHM, YTO BTOPYIO KOHTAKTHYIO TIOBEPXHOCTH B
ucnbiTaHussXx Ne 41 u 42 He MOABEpPrad MECKOCTPYWHOW OOpadOTKe (OTMEYEHO
CHMBOJIOM «-» B KoOjJoHKe «CtpyiiHas oOpadoTka» Tabmuner 4). Cpennee
apuMeTHUECKOE 3HAYCHHE IMEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW MOBEPXHOCTH
METAJUTMYECKON TPYOBI 111 HE(TIHOW CKBaOKMHBI B HCHbITaHHAX Ne 41 wm 42, B
KOTOPBIX TIECKOCTPYHHAss 00pabOTKa HE MPOBOIMIACH, COCTABHIIO TPHOIU3UTEIIEHO
0,2 MKM, COOTBETCTBEHHO, TO €CTh ObLIO HIKE 0,5 MKM.
[0167] AHTHKOPPO3HOHHOE TIOKPHITHE CQOPMHPOBAIIA HA BTOPOM KOHTAKTHOU
MOBEPXHOCTH B K&XJAOM HCHBITAHUU. B 4aCTHOCTH, MOTYTBEPAOE AHTUKOPPO3UOHHOE
MOKPHITHE OBLITO CPOPMHUPOBAHO HA BTOPOH KOHTAKTHOM MOBEPXHOCTH B HCIIBITAHUIX
No 41 u 43. Kpome TOT0, )KHUAKOE AHTHKOPPOIHOHHOE TIOKPHITHE OBLIO CHOPMHPOBAHO
HA BTOPOM KOHTAKTHOW MOBEPXHOCTH B UCHbITAaHUHU No 42. CriocoObl hopmMupoBaHus
anHanmoruunsl [lpumepy 1. Meranmuueckue TpyOBl 1A HEPTAHOM CKBAKUHBI AJIA
ucnbiTaHuii No 41-43  ObUTH  HM3TOTOBJICHBI TIOCPEICTBOM OIMUCAHHOTO BBIIIE
MPOU3BOJICTBEHHOTO MPOLIECCA.
[0168] M3MepeHne KpyTAIEro MOMEHTA Ha TIPEIeIie TEKYUYECTH U PE3YIHTATHI OLIEHKH
Koo dummeHT KpyTAmEero MOMEHTa Ha TPEAeie TEKYyYECTH METAILTHYECKOH
TpyObl aisi HE(TIHOW CKBOKHWHBI B KaKIOM HOMEPE HWCIBITAHUSA OMPEACIISIH
ananmormuno Ilpumepy 1. Kak ykazano B Ttaonwmme 4, B wucmbitanum Ne 43
METAIDTU3UPOBAHHBIN CITOHM U3 crutaBa Zn-Ni U CJI0H TBEPAOW CMa3KH ObLTH HAHECEHBI
Ha TIEPBYI0 KOHTAKTHYIO TIOBEPXHOCTh, BTOPAas KOHTAKTHAs TOBEPXHOCTh OBIIA
MOJIBEPTHYTA TECKOCTPYHHOU 00paOOTKE, MIEPOXOBATOCTh MOBEPXHOCTH COCTABIIANA
or 0,5 mo 10,0 MkM, ¥ Ha BTOPOH KOHTAKTHOM MOBEPXHOCTH OBLIO CHOPMHPOBAHO
MOJTyTBEP/IOE AHTUKOPPO3HOHHOE TOKpBITHE. [loaToMy KO3(dHUIMEHT KpyTALIETO
MOMEHTA Ha MpEAENie TEKYYECTH OKAa3aJiCid BBICOKMM II0 CPABHEHHIO C MCHBITAHUSAMU
Ne 41 wm 42, B KOTOPBIX BTOPYHO KOHTAKTHYIO IIOBEPXHOCTb HE IIOABEPrajv
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MECKOCTPYHHOU 00padoTke. Jlpyrumu cjaoBamMu, OBLT TIONYYE€H TPEBOCXOIHBIN

BBICOKHM KPYTAIIUA MOMEHT.

[0169] IIpumep

5

BbITM  TOATOTOBIIEHBI METAIIMYECKHE TPYOBI I HE(PTAHOW CKBAKUHBI,

MOKa3aHHbIE B TAOHLE 5.

[0170] Tabnuma 5

MNepBas KoHTaKTHas | Koadhbu-
NOBEPXHOCTb LUMEeHT
- HapyxHbli| TonwpmHa Cont Bropas koHTaKkTHad NoBepXHOCTb Metannuan- KpyTALLero
He No | BMaMETD | CTeHKA CTa%VI poBaHHbI | Crioil | MOMeHTa
| (ooam) | (M) Cron __|TBeppaont Ha
CtpyiHas | Ra |®ocdar|AHTUKOPPO3MOHHOS Tvn CMa3ku | npefene
obpabotka|(Mkm)| LmHKa noKpbITHE TEKy4ecTy
L80- Knakoe
51 4-1/2" 6,88 13CR - <0,5 - |aHTMKoppO3uoHHOe |  Zn-Ni [a 100 %
noKpeITHE
L80- [lonyTBEpOOe
52 4-1/2" 6,88 13CR - <0,5| - |aHTMKOppo3uoHHoe|  Zn-Ni [a 95%
NnoKpbITHE
L80- Knakoe
53 4-1/2" 6,88 13CR Ha 2,7 - aHTUKoppo3noHHoe|  Zn-Ni Ha 149%
NoKpbITHE
L80- [NonyTBEpOoe
54 4-1/2" 6,88 13CR Ha 2,5 - aHTUKoppoanoHHoe|  Zn-Ni Ha 136%
NoKpbITHE

[0171] HapyxHbIif AuaMeTp METANIMYECKHX TPYO A7 HE(PTIHOW CKBAKUHBI B
ucnbiTanusax Ne 51-54 cocrasmsin 4,5 movima (114,3 M), a TommuHA CTeHKH - 6,88
MM. XUMHYECKAH COCTAB KAKJIOW METAJUTHIECKOH TPYObI A1 HE()TIHOW CKBAYKHHBI
cootBercTBoBai L80-13CR, onpenenennomy B API-5CT.

[0172] B wcnobitanmsax Ne 51-54 mepBodl KOHTAKTHOM TOBEPXHOCTHIO CUHMTAIIH

KOHTAKTHYIO TIOBEPXHOCTh MYy(TBI, a BTOPOW KOHTAKTHOH MOBEPXHOCTHIO
KOHTAKTHYIO TIOBEPXHOCTh HHUMMEN. MeTalmM3upOoBaHHBIA CIOM W3 crutaBa Zn-Ni
ObuT c(HOPMHUPOBAH HA TIEPBOM KOHTAKTHOM TOBEPXHOCTH I KAKAOTO HOMEPA
WCTIBITAHUA TeM JKe crmocodoom, uto u B [lpumepe 1. B kaxaoMm w3 wucmbITaHHMA
XUMHYECKHAH COCTAB METAJUTH3UPOBAHHOTO CIIOS M3 cIuiaBa Zn-Ni coepKan HUKEb B
konuyecTBe OT 10 10 16 BecoBbIX %, TPU 3TOM OCTATOK COCTABIIANI LMHK. ToJIIuHa

METAJUTM3UPOBAHHOTO CJIOS M3 cIuiaBa Zn-Ni JjIsl KaXI0TO HOMEpa HUCIBITAHUS

cocTasiaIa oT 5 1o 15 MxwM.
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[0173] Kpome TOrO, HAa METAUTM3UPOBAHHOM CJIO€ M3 ciutaBa Zn-Ni chopMupoBaH
CJIOM TBEPIOM CMAa3KH TOrO e Thma, 4to U B lIpumepe 1. B kaxaom ucneitanuu
CpeaHsA TOJIIMHA MOJYYEHHOTO CJI0Sl TBEPAOU cMa3kHu coctasisiia OT 20 10 30 MkM.
[0174] C npyroii cCTOPOHBI, BTOPYIO KOHTAKTHYIO IOBEPXHOCTH B UCTIBITAHUAX No 53 u
54 moxBepranu MeCKOCTPYHHOH 00padoTKe TeM ke crmocodom, 4to U B [lpumepe 1.
Cpennee apudMeTHUECKOE 3HAYCHHE IIEPOXOBATOCTH Ra BTOpPOHW KOHTAKTHOW
MOBEPXHOCTH TIOCIIE TIECKOCTPYHHOU 00paOOTKH H3MEPSITH TEM K€ CIIOCOOOM, UTO U B
[Tpumepe 1. TonmyueHHoe cpeaHee apupMETHUECKOE 3HAYEHWE MIEPOXoBaTocTH Ra
(MkM) ipuBeneHO B Ta0Onwmie 5. OTMETHM, YTO BTOPYIO KOHTAKTHYIO TIOBEPXHOCTPH B
ucrpiTaamsax Ne 51 w 52 He moaBepranm TECKOCTPYHHOM 00padoTke (OTMEYEHO
CUMBOJIOM «-» B KojoHke «CtpyiHas oOpadoTka» Tabmumer 5). Cpennee
apumMeTHUECKOE 3HAYEHHE IMEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW MOBEPXHOCTH
METAUTMYECKON TPYyOBI i HePTIHOW CKBaKWMHBI B WcmbITanmax Ne 51 w 52, B
KOTOPBIX TECKOCTPYHHAs 00pabOTKa HE MPOBOIMIACH, COCTABHIIO TPUOITU3ZUTEIHHO
0,2 MKM, COOTBETCTBEHHO, TO €CTh ObLIO HEzKE 0,5 MKM.
[0175] AHTHUKOPPO3HOHHOE TOKPHITHE C(OPMHPOBAIIM HAa BTOPOM KOHTAKTHOU
MOBEPXHOCTH B K&KJAOM HCIBITAHWMM. B 4YacTHOCTH, KMAKOE AHTHKOPPO3UOHHOE
MOKPBITHE OBLIO C(HOPMUPOBAHO HA BTOPOH KOHTAKTHOM MOBEPXHOCTH B UCTIBITAHUIX
Ne 51 m 53. Kpome TOrO, TONYTBEPIOE AHTHKOPPO3ZHOHHOE TMOKPHITHE OBLIO
c(OPMHPOBAHO HA BTOPOM KOHTAKTHOM TOBEPXHOCTH B HCHBbITaHHUAX No 52 w 54.
Crmoco0b1 popmupoBanus ananormudsl [lpumepy 1. Merammudeckue TpyObl Iis
He(PTAHOM CKBOKWHBI g uWchbITaHuid Ne  51-54 W3rOTOBHIIM TIOCPEACTBOM
OMMCAHHOTO BBIIIE MPOU3BOICTBEHHOIO MTPOLIECCA.
[0176] 3mepeHune KpyTAIIETr0 MOMEHTA HAa TIPEAEIIE TEKYUYECTH U PE3YIHTAThl OLIEHKH
KoaduimeHT KpyTAMETO0 MOMEHTAa HA TPEAENe TEKY4YeCTH METAUTHYECKOU
TpyOBl a1 HE(TIHOW CKBOKHWHBI B KAKIOM HOMEPE HWCIBITAHUSA OMPEACIISIH
anamormuno [lpumepy 1. Kak ykazano B tabmmme 5, B ucmbeitanusax Ne 53 u 54
METAJUTU3UPOBAHHBIN CIIOM M3 cIutaBa Zn-Ni U CI0H TBEPAOU CMa3KH ObITH HAHECEHBI

Ha TIEPBYI0 KOHTAKTHYIO TOBEPXHOCTb, BTOPas KOHTAKTHAs TOBEPXHOCTh ObLIa
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MOJIBEPTHYTA MECKOCTPYHHOH 00pa0OTKE, MIEPOXOBATOCTh TOBEPXHOCTH COCTABIIAJIA
ot 0,5 mo 10,0 MkM, ¥ Ha BTOPOH KOHTAKTHOM MOBEPXHOCTH OBLIO CHOPMHPOBAHO
MOJTYTBEP/I0E WM SKUIKOE AHTUKOPPO3HOHHOE MOKphITHE. [losTomMy kKo3(duimeHt
KPYTAIIET0O MOMEHTAa Ha MpeAesic TEKYyYeCTH OKas3aucs BBICOKHMM IO CPaBHEHHUIO C
ucnbiTaHuAMH Ne 51 m 52, B KOTOpPBIX BTOPYKO KOHTAKTHYK) IOBEPXHOCTH HE
MOJBEPTalld  TECKOCTPYHHOM o00padoTke. Jlpyrmmu cioBamMu, OBUT TOJTy4YEH
MPEBOCXOIHBIN BBICOKHM KPYTAIIHA MOMEHT.
[0177] ITpumep 6

Bbutd MOATOTOBNEHBI METATHYECKHE TPYOBl id HEPTIHOW CKBA)KHHBI,

MOKa3aHHbIE B TAOIHLE 6.

[0178] Tabmmma 6

MepBasi KOHTaKTHas
! T NOBEPXHOCTb K?_&(*eﬁm'
VonbiTa. iE?’VI’K' LU'(M):; Copr BTtopas KoHTaKkTHas NoBEepXHOCTb MeTtannumsu- KpyTSILLEro
HWe Ne (onameTp|CTeHkn| cTamm poBarHBIA CHOMV Mo'\ﬂgma
(oronm.) | (Mm) e npegene
Crpyinas| Ra [®ocaT/AHTUKOPPO3UOHHOE T™n CMa3KN | rgxyuecTu
pBpaboTkal(MKkm)| LiMHKa NoKpbIThE
i muakoe
61 4-1/2" | 6,88 SM1131%RS - <0,5| - |aHTukopposnoHHoe|  Zn-Ni [a 100 %
NoKpbITUE
_ [lonyTBepaoe
62 412" | 6,88 SM1131%RS - <0,5| - |aHTuKopposuoHHoe|  Zn-Ni [a 108%
NoKpbITUE
i mMuakoe
63 4-1/2" | 6,88 SM113;%RS Ha 24| - |aHTMKOppO3MOHHoEe|  Zn-Ni Ja 154%
NoKpbITHE
] [MonyTBepOoe
64 | a1/ | 688 SRS no 1o6| - |awmaopposuooe| ZnNi | fma | 138%
110 NOKpbITHE

[0179] HapyxHblii auaMeTp METAUTHYECKHX TPYO M HEPTIHOW CKBAKWUHBI B
uctbiTanusax Ne 61-64 coctasnsn 4,5 movima (114,3 mMM), a TOIMUHA CTEHKH - 6,88
MM. Matepuan ¢ Toproseim HazBaaueM «SM13CRS-110» mponussoactsa Nippon Steel
Corporation OBIT HCIONB30BaH Ui HM3TOTOBICHHUS METAJUIMYECKOW TPYOBI JIA
HE()TIHOU CKBAYKUHBI.

[0180] B wucnbiTanusax Ne 61-64 mnepBOoil KOHTAKTHOM MOBEPXHOCTHIO CUMTAIIH

KOHTAKTHYIO TIOBEPXHOCTh MYy(PTBI, a BTOPOM KOHTAKTHOH TMOBEPXHOCTHIO

KOHTAKTHYIO TOBEPXHOCTh HHUMMENA. MeTalau3upoBaHHBINA CIOM M3 cruaBa Zn-Ni
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copMHUpPOBaH HAa IEPBOM KOHTAKTHOM MOBEPXHOCTH I KAKIOTO HOMEPA HCTIBITAHUSA
TEM K€ crmoco0om, uto u B [IpumMepe 1. B kax1oM U3 UCTIBITAHUNA XUMUYECKHH COCTAB
METAJUTM3UPOBAHHOTO CJIOS U3 cIutaBa Zn-Ni coJepskan HUKETb B Konudectse oT 10
o 16 BecoBeix %, TpH ITOM OCTATOK COCTaBST  IMHK. ToNmuHa
METAJUTM3UPOBAHHOTO CJOS M3 ciuiaBa Zn-Ni A KaKIOro HOMEpa HCIBITAHHA
cocTasisiia ot 5 10 15 Mrm.

[0181] Kpome TOrO, HAa METAUTM3UPOBAHHOM CJIO€ M3 ciutaBa Zn-Ni chopMHpPOBaH
CIIOM TBEPIOM CMAa3KH TOTO K€ THNA, YTO M B mpuMmepe 1. B kaxaoM HcObITAaHUM
CpeaHssA TOJIIHUHA MOJIYYEHHOTO CIO0SI TBEPAOU cMa3ku cocTapsiia oT 20 10 30 MkM.
[0182] C npyroii cTOPOHBI, BTOPYIO KOHTAKTHYIO TOBEPXHOCTh B UCTIBITAHUAX Ne 63 u
64 moaBeprany MEeCKOCTPYHHOH 00padoTKe TeM ke crmocodom, uto u B [lpumepe 1.
Cpennee apudMeTHUECKOE 3HAYEHHWE NICPOXOBATOCTH Ra BTOPOW KOHTAKTHOW
MOBEPXHOCTH TIOCTIE TIECKOCTPYHHOU 00Pa0OTKH H3MEPSIIH TEM K€ CITIOCOOOM, UTO U B
[Tpumepe 1. INomyueHHoe cpegHee apupMETHUECKOE 3HAYEHHE MIEpoxoBaTocTH Ra
(MKM) mpuBeneHO B Tabmuie 6. OTMETHM, YTO BTOPYIO KOHTAKTHYIO TIOBEPXHOCTDH B
uctpiTanuax Ne 61 m 62 He ToABEpraiv MECKOCTPYHHOW 0OpaOoTKe (OTMEYEHO
CUMBOJIOM «-» B KoJoHKe «CtpyiHas oOpaGoTtka» Tabmuuer 6). Cpennee
apu(pMETHIECKOE 3HAYEHUE NIEPOXOBATOCTH Ra BTOPOW KOHTAKTHOW TOBEPXHOCTH
METAJUTMYCCKON TPyOBI Ui HE(PTAHOH CKBaOKMHBI B HCIBITaHUIX Ne 61 m 62, B
KOTOPBIX TECKOCTPYHHAss 00pabOTKa HE MPOBOIMIACH, COCTABHIIO TPHOIU3UTEIIEHO
0,2 MKM, COOTBETCTBEHHO, TO €CTh ObLIO HIKE 0,5 MKM.

[0183] AHTHKOPPO3HMOHHOE TOKPHITHE CHOPMHPOBAIIA HA BTOPOW KOHTAKTHOU
MOBEPXHOCTH B K&KJAOM HCIBITAHUM. B 4YacTHOCTH, KHIKOE AHTHKOPPO3UOHHOE
MOKPBITHE OBIITO CPOPMHUPOBAHO HA BTOPOH KOHTAKTHOH MOBEPXHOCTH B HCITBITAHUIX
Ne 61 m 63. Kpome TOTO, TONMYTBEPIOE AHTUKOPPO3IHOHHOE TOKPBITHE OBLIO
c(OpMHPOBAHO HA BTOPOW KOHTAKTHOW TOBEPXHOCTH B HCHBITAaHHAX No 62 m 64.
Croco6b1  popmupoBanmsa ananornudsl [lpumepy 1. Meramnmudeckue TpyObI s
He(PTAHOM CKBOKWHBI g HWCHbITaHud Ne 61-64 H3rOTOBHIIM TIOCPEACTBOM

OMHUCAHHOT'O BBIMIC MPOU3BOACTBCHHOIO IIPOLICCCA.
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[0184] M3mepeHue KpyTAIIEro MOMEHTA HAa TIPEAEIIC TEKYUECTH U PE3YJIbTaThl OLIEHKH

KoapduumeHnt kpyTamero MOMEHTa Ha Mpeaene TEKYyYeCTH METAITHYECKOM
TPyObl A7 HE(QTIHOW CKBOKHMHBI B K&KJIOM HOMEPE HCIBITAHUA OMPEACISIH
anamornuyno [Ipumepy 1. Kak ykazano B Tabmuie 6, B ucnbiTanuax Ne 63 u 64
METaJUTM3UPOBAHHBIN CIIOH M3 ciuiaBa Zn-Ni ¥ clIoN TBEpAOH cMa3KH ObLITH HAHECEHBI
Ha TIEPBYIO KOHTAKTHYIO TIOBEPXHOCTb, BTOPAas KOHTAKTHAsA TOBEPXHOCTh ObIIA
MOJIBEPTHYTA TECKOCTPYHHOU 00padOTKe, MIEPOXOBATOCTh MOBEPXHOCTH COCTABIIAIA
ot 0,5 mo 10,0 MKkM, ¥ Ha BTOPOH KOHTAKTHOM MOBEPXHOCTH OBLIO CHOPMHPOBAHO
MOJTYTBEP/IOE WIIH JKHUIKOE AHTHKOPPO3WOHHOE TOKphITHE. [loaToMy KO3(duIHEeHT
KPYTAIIET0O MOMEHTAa Ha MpeJAesiec TEKYyYECTH OKas3ayucs BBICOKHMM [0 CPAaBHEHUIO C
ucnbiTaHuAMH Ne 61 m 62, B KOTOPBIX BTOPYIO KOHTAKTHYH) TMOBEPXHOCTH HE
MOJIBEPTAIA  TIECKOCTPYHHOU o0o0padoTke. [lpyrmmu cnoBamu, OBUT TIOMy4YEH
MPEBOCXOIHBINA BEICOKHM KPYTAIIHA MOMEHT.
[0185] ITpumep 7

bbuti MOATOTOBNEHBI METANIHYECKHE TPYObl A HEPTIHOW CKBA)KHMHBI,
HMEIOINUE pa3IMYHble KOHCTPYKUMHU. lcrmoap3ys MOArOTOBIECHHBIE METAJUIMYECKHE
TpyOBl uIi  HE(QTAHOM CKBRXHMHBI, BBIMONHHIN  IMKIAYECKAE  HCIBITAHHA
CBHHYHMBAHUSA, OIMCAHHBIE HIDKE, W OLIEHWIM CTOHKOCTh K OOpPa30BAaHHUIO 33HPOB.
CHavyana TOATOTOBHIIM METAUTMYECKHE TPYOBl Jis  HEQTIHOW CKBAKHHBI,

MOoKa3aHHbIe B TA0IHLE 7.
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[0186] Tabmmma 7

Nenbl-
TaHue
No

Hapyx-
HbIR
AanameTp
(toitm)

Ton-
LWKHa
CTEHKM
(Mwm)

Copt
cTan

BTOpaFI KOHTaKTHas NoBepxXHOCTb

I'IepBaﬂ KOHTaKTHasd
NOBEPXHOCTb

CtpyinHas
obpaboTka

®ocdar
LMHKa

AHTIKOPPO3NOHHOE
NOKpbITHE

MeTannuau-
POBaHHbLIN
CIom

Teepnoe
CMa3ouHoe
BELLECTBO

KonnyecTBo
LMKITOB
CBUHYM-
BaHuA

"

7Il

11,51

SM13CRS-
110

Kuakoe
aHTMKOPPO3NOHHOE
NOKPbLITHE

Zn-Ni

JaE:

10

72

7Il

11,51

SM13CRS-
110

[TonyTBepOoe
aHTUKOPPO3NOHHOE
NoKpbITHE

Zn-Ni

[a

10

73

7"

11,51

SM13CRS-
110

[a

YXupokoe
aHTUKOPPO3MOHHOE
NOKPbLITHE

Zn-Ni

[a

74

11,51

SM13CRS-
110

Ha

[NonyTBepOoe
aHTUKOPPO3NOHHOE
NoKpbITHe

Zn-Ni

Ha

75

11,51

SM13CRS-
110

Ha

Kupgkoe
aHTUKOPPO3MOHHOE
MOKPbITHE

Zn-Ni

Ha

10

76

11,51

SM13CRS-
110

Ha

[NonyTBepOoe
aHTUKOPPO3NOHHOE
NoKpbITHE

Zn-Ni

Ha

10

77

11,51

SM13CRS-
110

Ha

Kupokoe
aHTUKOPPO3MOHHOE
MOKpbITHE

Zn-Ni

Ha

10

78

11,51

SM13CRS-
110

[lonyTBepOoe
aHTUKOPPO3NOHHOE
NoKpbITHE

Zn-Ni

Ha

10

79

7ll

12,65

SM13CRS-
110

Kupokoe
aHTUKOPPO3MOHHOE
MOKpbITHE

Zn-Ni

Ha

10

80

7ll

12,65

SM13CRS-
110

[lonyTBepaoe
aHTUKOPPO3NOHHOE
NoKpbITUE

Zn-Ni

Ha

10

81

7Il

12,65

SM13CRS-
110

[a

Kuakoe
aHTUKOPPO3MOHHOE
MOKpbITHE

Zn-Ni

[a

10

82

7Il

12,65

SM13CRS-
110

[a

[onyTBepaoe
AHTUKOPPO3NOHHOE
NoKpbITHE

Zn-Ni

[a

10

83

7Il

11,51

SM13CRS-
110

[a

Kentas npucagka

Zn-Ni

Na

10

[0187] HapyxHblii auaMeTp METAUTHYECKHX TPYO M HEPTIHOW CKBAKWUHBI B

uctbiTaausax Ne 71-83 coctasmsn 7 mrovimos (177,80 mm), a TommuHa creHkd - 11,51

MM wiH 12,65 Mmm. Uto KacaeTcs METAIDIMYECKHUX TPYO A HEQTAHONW CKBAKUHBI B

ucnbiTaHuAX Ne 71-83, miust 3TMX MCHBITAHUM HCITONB30BAlId MaTEpHan ¢ TOPTrOBBIM

HazBaHueMm «SM13CRS-110» npoussoacTtsa Nippon Steel Corporation.

[0188] B wucmbiTanusax Noe 71-83 mepBodl KOHTAKTHOM MOBEPXHOCTHIO CUMTAIIH

KOHTAKTHYIO TIOBEPXHOCTb MY(]TBHI,

a BTOPOM KOHTAKTHOM IOBEPXHOCTBIO

KOHTAKTHYIO TOBEPXHOCTh HHUMMENA. MeTalu3upoBaHHBIA CIOM M3 cruiaBa Zn-Ni

c(hOpMHUPOBAH HA TIEPBON KOHTAKTHOW IMMOBEPXHOCTH JIJIS KAXKAOTO HOMEPA UCTIHITAHUS
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TEM >K€ c1ioco0oM, 4To H B [Ipumepe 1. B kaxaom U3 UCTIBITAHUNA XUMHYECKUN COCTAB
METAJUTU3UPOBAHHOTO CJIOS M3 cIutaBa Zn-Ni coJepskan HUKETb B Komudectse oT 10
o 16 BecoBelIx % mpH  ATOM  OCTATOK COCTaBIAA ULMHK. ToJimiuHa
METAJUIM3UPOBAHHOTO CJI0S W3 CIutaBa Zn-N1 JJIs KaKJIOTO HOMEpPAa HCHBITAHUA
cocTasisiia ot 5 10 15 Mxm.

[0189] Kpome TOrO, Ha METAUTM3UPOBAHHOM CJIO€ M3 ciutaBa Zn-Ni chopMHpOBaH
CIIOW TBEPIOM CMAa3KH TOrO e Tuma, 4to U B lIpumepe 1. B kaxxaom ucneitanuu
CpPEeAHsA TOJIHWHA MOJIYYEHHOTO CJIO0SI TBEPAOU cMa3ku cocTapsiia oT 20 10 30 MkM.
[0190] C mpyroii cTOpOHBI, BTOPYIO KOHTAKTHYIO MOBEPXHOCTh B UCHBITaHUAX Ne 73-
78, 81 m 82 monBepramM MECKOCTPYHHOW OOpabOTKE TeM JK€ CIIOCOOOM, YTO U B
[Tpumepe 1. Cpenmnee apudMeTHUeCKOE 3HAYECHUE IMEPOXOBATOCTH Ra BrOpou
KOHTAKTHOH TIOBEPXHOCTH TIOCIIE TECKOCTPYHHOM OOpaOOTKH H3MEPSUIH TEM JKE
ciocooom, uto U B [lpumepe 1. IlomyueHHoe cpemHee apudpmeTHUEeCKOe 3HAYECHHE
mepoxoBaTocTH Ra (MKM) B KaKIOM HCTIBITAHUW COCTABIISIIIO MPHUOIM3HTENTHHO 2,5
MKM, TO €CTh Haxoaujoch B auamna3one ot 0,5 mo 10,0 Mxm. OTMETHM, YTO BTOPYIO
KOHTAaKTHYIO IIOBEPXHOCTh B HcmblTanuax Ne 71, 72, 79 m 80 nHe noasepramu
MECKOCTPYHHOW 00paboTKe (OTMEUYEHO CHUMBOJIOM «-» B KoJioHKe «CTpyiHas
o0padoTka» Tabmuipl 7). CpemHee apupMETHUECKOE 3HAYEHHUE IMEPOXOBATOCTH Ra
BTOPOM KOHTAKTHOM MOBEPXHOCTH B MCHOBITAHUAX, B KOTOPBIX MECKOCTPYHWHAs
00paboTKa HEe MPOBOIUIIACH, COCTABHIIO MPHOMM3HTEIbHO 0,2 MKM, TO €CTh OBLIO
HwKe 0,5 MKM.

[0191] AHTHKOPPO3MOHHOE TOKPHITHE CHOPMHUPOBAIIA HA BTOPOM KOHTAKTHOU
MOBEPXHOCTH B K&KJAOM HCIBITAHUM. B 4YacTHOCTH, KUAKOE AHTHKOPPO3UOHHOE
MOKPBITHE OBIITO CPOPMHUPOBAHO HA BTOPOH KOHTAKTHOM MOBEPXHOCTH B MCITBITAHHUAX
Ne 71, 73,75, 77, 79 n 81. KpoMe TOro0, MOIYyTBEPAOE AHTUKOPPO3ZUOHHOE MOKPBITHE
OBLIO0 C(OPMUPOBAHO HA BTOPON KOHTAKTHOW MOBEPXHOCTH B UCTIBITAHHAX No 72, 74,
76, 78, 80 u 82. CnocoObI hopmupoBanust aHanoruyHsl [Ipumepy 1. OTmeTum, 4T0 B
ucripiTannu Ne 83 Oblyla HaHECEHa JKeNTas MPHcaaka U 00pa30BaNoCh TMOIYTBEPIAOE

AHTHUKOPPO3HOHHOE MOKPBITHE. MeTamuueckue TpyOsl A HeTIHON CKBKUHBI JJIs
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ucnbiTanuii Ne  71-83  ObUIM  M3TOTOBJIECHBI TIOCPEICTBOM OIMHCAHHOTO BBIIIE
IIPOU3BOJICTBEHHOTO MPOLECCA.
[0192] UcnibiTanke HA CTOMKOCTH K OOPa30BaHUIO 3aTUPOB

OueHka CTOMKOCTH K O0Opa30BaHHWIO 33aJUPOB IPOBOJUIIACH TOCPEACTBOM
WCTIBITAHUS HA TIOBTOPHOE CBHUHYWBaHHWE. B wmcmbrranusx Ne 71-83 B tabmuue 7,
CBHHYMBAHUE M PAa3BHHYMBAHUE MOBTOPSIIM MpHU KOMHATHOM Temmepartype (20°C) ¢
WCIIOJTb30BAHMEM TAapbl (IBYX) METAJUTHYECKHX TPYO Mid He(DTIHOW CKBAKHHBI B
KOXJIOM WCTIBITAHAHA, W OLEHWBAIA CTOWKOCTh K OOpa3oBaHHIO 3aAMPOB. bbin
YCTAHOBIICH KPYTAIIUA MOMEHT 3aTsDKKH 24350 H-m. [1o 3aBepmenny kak10ro nuKia
CBUHYMBAHUS W Pa3BUHYMBAHUS BU3YaJIbHO OCMATPHUBAIM KOHTAKTHYIO MOBEPXHOCTH
HUMTENS ¥ KOHTAKTHYIO TTOBEPXHOCTh MY(THI. Y POBEHb BOSHUKHOBEHHS 33JUPOB Ha
AETamsIX Pe3bObl, VIUIOTHHTENBHON TOBEPXHOCTH HHIMENA W YIUIOTHUTEIBHOM
MOBEPXHOCTH MY(THI TPOBEPATH BU3YAIBHBIM OCMOTPOM. UYTo  KacaeTcs
VIUTOTHATENBHON TIOBEPXHOCTH HUMIETS M YIUIOTHUTEIHbHON TOBEPXHOCTH MY(TBI, TO
UCTIBITAHUE 3aKAHYMBAJIOCh TPH TOATBEP)KICHUH 0Opa3oBaHMsA 3aaupoB. Ecnm
3agupbl  Ha pPe3b0OBOM YacTH OBUIM HE3HAYUTENIbHBIMM M MOTJIM  OBITh
OTPEMOHTHPOBAHBI ITyTEM BOCCTAHOBJICHHS OTIMIUBAHHEM HIIH ITOJOOHBIM CIIOCOOOM,
3aIUPBI YCTPAHATIM U NMPOJOJDKAIA MCTIBITAHUE. MaKkCUManbHOE KOJIUYECTBO LIUKIIOB
CBHHYMBAHUSA NMPUHATO paBHbIM 10. B kauecTBE OLIEHOYHOTO MOKA3aTeNs CTOMKOCTH K
00pa30BaHUIO 3aJHPOB OBLJIO TMPHUHATO HaWOONbIIee Komu4ecTBO (He Ooimee 10)
UKJIOB CBHHYMBAHHUA 0€3 0O0pa30BaHUs HEYCTPAHUMBIX 3aJHPOB HA YaCTH PE3bOBI
ui  00pa3oBaHHWA 33JAMPOB HA YIUIOTHHTEIBHOH TIOBEPXHOCTH HHIIMIENA H
VIUIOTHATENBHOH TOBEPXHOCTH My(Thl. Pe3ynbraTel TOKa3aHBl B  KOJIOHKE
«KonmmyecTBO UKITOB CBUHUMBaHHS» B Taonuie 7 B crammapte API ompeneneno,
YTO KOJTUYECTBO IUKIIOB CBUHYHUBAHUS IS 7-TIOUMOBOM 00CaHOU TPYOBI HE JOJLKHO
OBITh MEHbIIE TPeX. TakuM 00pa3oM, YCTAHOBIIEHO, YTO BBICOKAs CTOHKOCTh K
O00pa30BaHUIO 3aqUPOB TPOABIKIETCS B CIOy4ae, KOTAA KOJHYECTBO LHKIIOB
CBUHYMBAHUS COCTABIIET TPH U OOJIEE.

[0193] Pe3ynbpTaThl OLICHKH
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Kak moka3ano B Ta0muiie 7, B KaKA0M u3 UCIIbITAaHUH Ne 71-83 komu4uecTBO
LUKJIOB CBUHYMBAHUA COCTABIIIIO TPH M 00JI€E, TO €CTh METAITHYECKHUE TPYObI U1
HE(PTIHON CKBAKHHBI, MPOIIEIIINE ITH UCTIBITAHUSA, 00JIATat0T BBICOKOW CTOHKOCTBIO
K 00pa30BaHUIO 33THPOB.

[0194] Bprmre ObIT pacKpbhIT BapHAHT OCYINECTBIICHHS HACTOSMIETO H300PETEHHS.
OmHAaKO BBHIMEU3I0KCHHBIH BaPUAHT OCYIIECTBIICHUS W300PETCHHS SBIISIETCS JIHIID
OJHUM W3 TPHUMEPOB PEATHM3ALMH HACTOAIMEro Hu300peTeHusa. COOTBETCTBEHHO,
HACTOSAMIEE  HM300pETEHHWE HE  OrPAHWYECHO  BBHIMIEONMCAHHBIM  BAaPHAHTOM
OCYIIECTBIICHUS, U YIIOMSIHYTBIH BBIIIE BAPHAHT OCYIIECTBICHHUSA H300PETCHHA MOYKET
OBITh COOTBETCTBYIOIIUM 00pa3oM HM3MEHEH M Peali30BaH B Mpenenax oObema 0e3

OTKJIOHCHHA OT CYIITHOCTH HACTOANIICTO I/I306pCTCHI/I$I.

[IEPEUEHD CCBIJIOUYHBIX OBO3HAYEHMIA

[0195]

1 MeTtanmmudeckast Tpyoa st HepTITHOW CKBasKHHBI
10 OcHOBHOM KOPITyC TPYOBI

10A Ilepsas kOHIIEBas 4acTh

10B Bropas koH1EeBas 4acTh

11 TpyO4aThiif KOPITYC HHIIITEISA

12 CoenunutenpHas MyQra

40  Humnmens

50  Mydra

60  MeTanmu3upOBaHHBIN CIOU

70  Cnoii TBEpAOU CMa3Ku

80  AHTHUKOPPO3HOHHOE MOKPBITHE

90  Ilomy4yeHHOE XHMHYECKOH 00PAOOTKON TOKPHITHE
400 KoHTakTHas NOBEPXHOCTHh HUIIIIESL

500 KoHTakTHas IOBEPXHOCTh MY(THI
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OOPMVIJIA U30GPETEHUA

1. Metannmuyeckas TpyOa 171t He(QTAHOM CKBa)KUHBI, COAEPIKAINAS:
OCHOBHOW KOPIYC TPYOBI, COIEPKAIMUH MEPBYI0 KOHIIEBYIO YacTh U BTOPYIO
KOHLIEBYIO 4aCTh,
IIPH 3TOM
OCHOBHOH KOPITYC TPYOBI COACPIKHUT
HUMTIEIb, C(HOPMHUPOBAHHBIH HA TIEPBOM KOHIIEBOW YaCTH, H
My Ty, chopMHpPOBaHHYIO Ha BTOPOH KOHLEBOH YaCTH;
HUIIIETb COACPKUAT
KOHTaKTHYIO TTOBEPXHOCTh HHIIIEIA, COACPKAILLYIO 10 MEHBIIEH MEPE 4acTh C
Hapy)KHOM pPe3b00#, BBIMOJIHEHHYI0 HAa BHEIMHEH Tepu(epUiHON TOBEPXHOCTH
MEPBOM KOHIIEBOH YaCTH OCHOBHOTO KOPITyCa TPYOBI;
My(dTa COmepKUT
KOHTAKTHYIO TIOBEPXHOCTh MY(THI, COAEPIKAIIYIO 10 MEHBLIEH MEPE YacTh C
BHYTPEHHEW Pe3bOOH, BBITIOJHEHHYIO Ha BHYTPEHHEH mepu(pepuiiHOW MOBEPXHOCTH
BTOPOM KOHIIEBOW YaCTH OCHOBHOTO KOPITyca TPYOBI;
METAJUIM3UPOBAHHBIM  CIIOM  cOPpMHpPOBAH HA  TEPBOM  KOHTAKTHOM

OOBCPXHOCTH, MPHUYCM IICPBasA KOHTAKTHAA IMOBCPXHOCTDH MPCACTABIIACT co0oM (0211:3%

MOBEPXHOCTh H3 KOHTAKTHOM IMOBCPXHOCTH HUIIICIIA H KOHTaKTHOH MOBCPXHOCTH

My (THI;

CITOH TBEPIOH CMa3KH C(HOPMHUPOBAH HA METATTM3UPOBAHHOM CJIOE;

cpemHee apupMETHYECKOE 3HAYCHHE MIEPOXOBATOCTH Ra BTOPOM KOHTAKTHOM
nosepxHocTH coctaBmger ot 0,5 po 10,0 MM, mpudyem BTOpas KOHTAKTHAs
MOBEPXHOCTh ~ TMPEJACTABIAECT COOOW JAPYTyI0 TOBEPXHOCTh M3 KOHTAKTHOHU
MOBEPXHOCTH HUMIIESA U KOHTAKTHOW MTOBEPXHOCTH MY(THI; U

HA BTOPOM KOHTAKTHOW TIOBEPXHOCTH C(OPMHUPOBAHO TIONYTBEPAOE HITH

KUAKOC AaHTHKOPPO3HUOHHOC IMOKPBITHC.

2. Metanmmyeckas TpyOa 1y He(pTAHOW CKBayKWUHBI 110 T1. 1, B KOTOPO#
HA BTOPOM KOHTAKTHOM TOBEPXHOCTH JOTOJHHUTEIFHO C(HOPMUPOBAHO

MOJTyYEHHOE XUMUYECKON 00pa00TKOM MOKPBITHE, U
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AHTUKOPPO3HOHHOE TOKPHITHE CHOPMHUPOBAHO HA TOIYYCHHOM XHUMHUYECKOM

00pabOTKOM MOKPBITHH.

3. Meramnmueckas TpyOa At He(TSHOM CKBaXHHBI 110 1. 1 WITH 2, B KOTOPOM

BTOpasi KOHTAKTHAS TIOBEPXHOCTh MOJIBEPTHYTA CTPYHHOU 00padOTKe.

4. Mertammdeckas TpyOa 1id HeQTIHON CKBaKHHBI 110 JTFOOOMY M3 IMyHKTOB 1-3,
B KOTOPOM

METAJLTA3HPOBAHHBIN CJIOM BBITIOJTHEH U3 cIuiaBa Zn-Ni.
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