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(57) B mactosmem M300pETEHNH TIPEJIaraeTcsl pe3s0OBOe COEMMHEHUE Il TPYO WM TPyOOK, MMEIOIIEE BBHICOKHE

XapaKTEPUCTUKK TIPH TPEBBILICHUN KPYTSIIEr0 MOMEHTA, M CIIOCO0 H3rOTOBICHUSI PEe3bOOBOTO COCAMHEHHS JUIS
TpyO win TpyOok. Pe3pboBoe coequuenue (1) mist TpyO wiu TpyOOK B COOTBETCTBHUM C HACTOSIIUM BapHaHTOM
OCyILIECTBJICHHS BKJIIo4aeT B cedst Hummens (5) u MmydTy (8). Hunmnens (5) n mydra (8) BkiitoaroT B cebst KOHTaKTHYIO
MOBEPXHOCTH (6, 9), BKIro4arouyro B ceds pe3b0oBoi yuacTok (4, 7) MU METaNIMUECKHH KOHTAKTHBIA Y4acTOK.
Pe3n6oBoe coemunenue (1) mis Tpyd win TPyOOK BKIIFOUAeT B ceOs cioit (21) TBepIOro cMa3ouHOro MOKPHITHS 110
MEHBIICH Mepe Ha OJTHOW U3 KOHTAKTHBIX MOBEPXHOCTEH (6, 9) Hunmens (5) u mydTsI (8), mpudeM cioii (21) TBepaoro
CMa304HOT'0 IIOKPBITHS BKJIIOYAeT B ce0si CMOITY, TBEp/IbIii cMa3ouHbIil nopouiok u Cr,0;.
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ONMUCAHMUE U30OBPETEHMUS
2420-559909EA/019
PE3bBOBOE COEJMHEHHUE /UIAA TPYB WIHN TPYBOK U CITIOCOB
N3TOTOBJIEHUA PE3bBOBOI'O COEUHEHMUA JIUIA TPYB WJIHN TPYBOK

OBJACTH TEXHUKH, K KOTOPOH OTHOCHUTCSI N30BPETEHHUE

[0001] Hacrosiee m3o0peTeHHe OTHOCUTCS K Pe3bOOBOMY COENMHEHHIO it TPYyO MK
TpyOOK U crtocoOy M3rOTOBJIEHUs Pe3bOOBOr0 COEANHEHNUS ISt TPYO MM TPYOOK U, B HaCTHOCTH,
K pe3b00BOMY COCIUHEHHUIO ISl TPYOHBIX M3MIeHi HeTEempOMBICIOBOTO COPTAMEHTA H CIIOCO0Y
U3rOTOBJICHUsT Pe3bOOBOrO  COEOUHEHHWs] [JIsi TPYOHBIX HM3IENMH  HE(PTENPOMBICIOBOrO
COpTaMeHTa.

YPOBEHb TEXHUKHN

[0002] TpyOel nnst HePTSAHBIX CKBAKHUH HCIOJB3YIOTCS sl OypeHuss HeQTIHBIX
MECTOPOXKACHUH W MECTOPOKIACHHH MPHUPOJHOro rasza. TpyObl ansd HePTSHBIX CKBaKUH
NOJIYYAKOT TYyTeM COEAMHEHUS MHOJKECTBA CTAJIbHBIX TPYyO B COOTBETCTBUU C TIIyOWHOMH
ckBakuHbl. CoemuHEHHE CTaJbHBIX TPYyO MOXKeT OBITb BBINOJIHEHO C  ITOMOLIBIO
CBUHYHBAIOIIETOCS PE3b0OBOr0 COSAMHEHUS ISl TPYO MIu TPyOOK, 0Opa3oBaHHOTO Ha KOHIAX
IBYX CTalbHBIX TPYO. TpyObl 11t HEQTAHBIX CKBAXKUH MOJHUMAIOT U pa3OUpParOT Uil OCMOTpa U
T.IL, @ 3aT€M CHOBa COOMPAIOT MOCIIE OCMOTPA U MMOBTOPHO HCIIONB3YIOT.

[0003] Pe3pOoBoe coemuHeHHe A TPyO MM TPyOOK BKIFOYAaeT B ce0sl HUIMIENb H
my¢pTy. Hunmene Bkitogaer B cebs OXBaTbIBaeMbIl pe3b0OBOI ydacTOk U 0Oe3pe3pOoBoOi
METAJUIMYECKUH KOHTAaKTHBIH y4acTOK, OOpa3oBaHHbII Ha BHeIHeH mnepudepuitHoil
MOBEPXHOCTH Ha KOHLE TpyOrl. MydTa BKiIFOUaeT B ceOsl OXBAThIBAIOLINN Pe3b0OOBON YH4aCTOK U
0e3pe3p0OBOM  METAJUIMYEeCKUIl KOHTAKTHBIM y4acTOK, OOpa3OBaHHbI Ha BHYTPEHHEH
nepudepuiiHOH MOBEPXHOCTH Ha KOHLE TPyObl. Pe3pOoBble yuacTkum u  0Oe3pe3nOoBbIe
MeTaJIJINYeCKUe KOHTAKTHbIE YYaCTKHU HUMIENS U My(Tbl MHOTOKPAaTHO HCHBITBIBAIOT CHIJIBHOE
TpeHHE BO BpeMs CBUHYMBAHUS W pa3BUHUYUBaHMA TpyO. Eciu 3T y4yacTKM HMMEIOT
HEIOCTATOYHOE COMpPOTHBJIEHHE TPEHUIO, BO BPEMsl MHOTOKPATHOTO CBUHYMBAHUS |
pPa3BUHUMBAHUS TPOM3OHAET 3aedaHue (HE MOJUIeXKAllee PEMOHTY 3aKJIMHHBaHUE). Takum
oOpazoM, HeoOXomuMo, dYTOOBI pe3b0OBOE CcoenuHeHHWe Uit TPyO WM TpyOOK HUMeNo
JIOCTAaTOYHOE CONPOTHUBJIEHUE TPEHHUIO, T.€. IPEBOCXOAHOE COMPOTUBJICHUE 3a€JAHHIO.

[0004] o cux mop sl YJAYYIICHUS COMPOTUBIIEHUS 3a€AaHUI0 HCIIOJIb30BAIUCH
KOMOWHHUPOBAHHbIE KOHCHUCTEHTHBIE CMa3KH, COACPIKAIIHME TSDKENbIe METaJUIbl, Ha3bIBACMBbIE
cmaskamu. HaneceHrne KOMOMHUPOBAHHOW KOHCHCTEHTHOW CMa3KH Ha TMTOBEPXHOCTh Pe3b0OBOTO
COEAMHEHUs IJsi TPYO MM TPyOOK MOJKET IMOBBILIIATH CONMPOTHBIICHHE 3a€TaHHI0 Pe3bOOBOTO
coenuHeHUs1 i TpyO wim  TpyOok. OpHAKO TSDKENble METalUlbl, COAEpIKalINecs B
KOMOVMHHPOBAHHBIX KOHCHUCTEHTHBIX CMa3kax, Hampumep, Pb, Zn u Cu, Moryr oxasbIBaTh
OTPHLIATENIPHOE BJIMSHUE HAa OKPY’KaroLIyro cpeay. I1o 3Toll npuunHe Ha MPAKTUKE JKEIATENbHO
UCTIONB30BaTh pe3pdoBOe coeawHEeHHe uig TpyOd wuimm TpyOok ©6e3 KOMOMHMPOBAaHHOMN
KOHCHCTEHTHON CMa3KHU.

[0005] B ITyOnukanuu mexnyHaponnoi 3assku Ne 2014/042144 (IlaTreHTHBIH JOKYyMEHT



1) npemyoxkeHo pe3pOOBOE CoenUHEHUE ISl TPyO Wiu TPyOOK, KOTOPOEe He BKIFOYAeT B ceds
KOMOVMHHPOBAHHYIO KOHCHUCTEHTHYIO CMa3Ky, HO HMEeT IPEBOCXOJHOE COMNPOTUBJICHUE
3aelaHuUIO.

[0006] Kommnosuiusi myiss 0oOpa3oBaHUSI CJIOS TBEPAOrO CMA304YHOTO IOKPBITHS,
onucaHHas B [lareHTHOM oKyMeHTe 1, mpencraBisier coO0H KOMIIO3ULIUIO, KOTOPasi CONEPKUT B
CMELIAaHHOM pAacTBOpUTENie, BKJIOYaOmeM B ce0f BOAY W JUIONSPHBIA  ANpPOTOHHBINA
PacTBOPUTENH, MOPOLIKOOOPA3HYIO OPraHMYECKYI0 CMOJTy, KOTOpasi O MEHbLIEH Mepe YaCTHYHO
pacTBOpUMA B IUIOJSIPHOM alpOTOHHOM pacTBOpuTeNie. B kommosuimu st 00pa3oBaHUsl CII0si
TBEPAOTO CMA30YHOI'O MOKPBITHs, OonucaHHOi B IlareHTHOM nokymeHTe 1, mopoukooOpa3Has
OpraHu4ecKkas CMoJja MPUCYTCTBYET B CMELIAHHOM pPacTBOPUTENE B PACTBOPEHHOM COCTOSHUU
WIM AUCTIEPTUPOBAaHHOM COCTOssHMU. B coorBerctBum ¢ IlareHTHRIM nokymMeHTOM 1 3Ta
KOH(pUTYypalus TO3BOJISIET 0e3 HCIONb30BaHUST KOMOWHUPOBAHHONH KOHCHUCTEHTHOH CMAa3KH
NpeaoTBpamare 00pa3oBaHUE PIXKABUYMHBI U OOECIEYMBAET MPEBOCXOIHOE COMPOTUBJICHUE
3aelaHuIo0.

CIIUCOK IUTUPYEMBIX TOKYMEHTOB

HATEHTHBIE JTOKYMEHTBI

[0007] TIlarentHbri pokymeHT 1: [IlyOnukamusi MeXIyHapOAHOH 3asBKH  Ne
W02014/042144

CYIHIHOCTD U30BPETEHUA

TEXHUYECKASA MTPOBJIEMA

[0008] B cBs3u ¢ 3TUM pe3b0OBbIE YUACTKU U O€3pe3b00BbIe METAIITMYECKHNE KOHTAKTHbIE
YUaCTKH HUMINETST U My(Thbl BKIIOYAIOT B CeOs METAIIMYECKUE YIUIOTHUTEIbHbIE YYACTKU U
3aIJIeYMKOBBIE YYaCTKU. BO Bpemsi CBUHUMBAHUS Pe3bOOBOr0 COSAMHEHUS AJisl TPYO MM TPpyOOK
3aIJIeYMKOBBIE YYACTKH HUMIENs U My(Thl BXOAAT B KOHTAkKT Apyr ¢ apyrom. Kpyrsmwuit
MOMEHT, KOTOpPBIi BO3HHKA€T B 3TO BPEMsi, HA3bIBAETCSl «KPYTSIIUNA MOMEHT IPU KOHTAKTe
3aIJIeYNKOBBIX  y4acTkoB» (shouldering torque). Bo Bpems cBuUHuUMBaHHS pe3bOOBOro
cCoerHeHus Al TpyO MM TPyOOK MOCe BO3HUKHOBEHHUS KPYTALIETr0O MOMEHTA MPU KOHTAKTE
3aIJICYNKOBBIX YYaCTKOB CBUHYMBAHKE MPOAOJIKAETCS IO TEX MOp, MOKa CBUHYMBAHUE He OyneT
3aBEpIICHO. 3a CYET 3TOrO MOBBIMAETCS Ta30HEMPOHUIIAEMOCTh PEe3bOOBOIO COSAMHEHUS IS
TpyO mimm TpyOok. Eciu CBHHUMBAHHME MNPOAOIDKAETCS Aalbllle, METall, OOpasyroInuil o
MEHbIIEH Mepe ONHO W3 HUNmens W My(Tbl, HAYWHAET WCHBITHIBATh IUIACTHYECKYIO
nepopmanuro. KpyTsimuii MOMEHT, BO3HUKAIOIIMA B 3TO BPEMs, HA3BIBAETCS «KPYTSLIHMA
MOMEHT Ha Mpefielie TEKyUeCcTH.

[0009] Kpyrsmmii MOMEHT TpU 3aBepLICHUH CBUHYMBAHHUA (Janee Ha3bIBAETCA

KKPYTALIMH  MOMEHT CBUHYMBAHHUS»)  YCTAHABIMBAETCS  TaK, 4YTOOBI  JTOCTATOYHOE

>
YIUIOTHUTEJIBHOE MEXKIIOBEPXHOCTHOE IABJIICHUE AOCTUrajlOCh HE3aBUCUMO OT BEJIMYMHBI HATATA
pe3rObl. Ecnu cymecTByeT JocTaTouHas pa3HOCTh MEXIY KPYTSAIIMM MOMEHTOM IPU KOHTaKTe
3aIUIEUNKOBBIX YYaCTKOB M KPYTSIIMM MOMEHTOM Ha Ipefese TeKy4decTd (hajee 3Ta pa3HOCTb
Has3bplBaeTCst «compoTtusieHne AT' KpyTsimemMy MOMEHTY Ha 3aIUICYMKOBBIX YYaCTKax»),

AUATa3OH KPYTALIEro MOMEHTa CBUHYMBAHUsA pacIIUpsieTcs. B pesysbrare KpyTsIUUi MOMEHT



CBUHUYMBAHUS JIETKO peryiaupyercs. B cBs3m ¢ 3TUM HeoOXOoaMMoO, 4TOOBI B JIOMOJHEHHE K
BBIIIEYKA3aHHOMY COIPOTHUBJICHUIO 3a€JaHUI0 Pe3b0OBOE COEAMHEHHE sl TPyO wim TpyOoK
TaK>Ke MUMeJO BbICOKOe compoTuBieHne AT' kpyTsalieMy MOMEHTY Ha 3aIlIEYHMKOBBIX y4acTKax,
TO €CThb BBICOKHE XapPAKTEPUCTUKH NPHU MPEBBILIEHUN KPYTSLIEr0O MOMEHTA.

[0010] Yro xacaercsa IlatenTHOoro pokymeHnrta 1, mockonbky conpotusieHue AT
KPYTSLIEMY MOMEHTY Ha 3aIUIEYMKOBBIX Y4YaCTKaxX HE YUUTBIBAETCS, B HEKOTOPBIX CIy4asx
XapaKTEPUCTUKU MPH MPEBBIIIEHUH KPYTSAIIEr0 MOMEHTA SBJISIOTCS HU3KHMU.

[0011] 3amava HacToOsIIEr0 H300peTEHHUs 3aKIIOYAeTCsl B oOecredeHuu pe3bOOBOro
COEAMHEHUs JIsl TPYO MM TPYOOK, KOTOPOE UMEET BBICOKHE XaPAKTEPUCTUKH MPH MPEBBIIEHIH
KPYTSIIEro MOMEHTA, W CIIOco0a U3TOTOBJIEHHS Pe3bOOBOT0 COEMHEHUS I TPYyO MITH TPYOOK.

PEHIEHUE MPOBJEMBI

[0012] Pe3pboBoe coemuHeHue st TpyO WM TPyOOK B COOTBETCTBHM C HACTOSILIHM
BAPUAHTOM  OCYIIECTBJICHUs] TPEACTaBIsieT COOOH pe3pOOBOE COEAMHEHHE, KOTOpOoe
NpeaHa3HaYeHo A TPYO i TpyOOK U BKIFO4aeT B ceOs Humnmenb 1 mypty. Hunmens u mydra
BKJIFOUAIOT B c€0s1 KOHTAKTHYIO TIOBEPXHOCTb, KOTOPAasi BKJIOUYAeT B ceOsl pe3bOOBON y4acTOK U
0e3pe3b00BOI MeTAIUIMYECKH KOHTAKTHBIA y4acToK. Pe3pOoBoe coemuHeHune st TpyO win
TpyOOK BKIJIFOHAET B ce0sl CIIOH TBEPAOTO CMA30YHOTO MOKPBITHS HA MO MEHbINEH Mepe OJHON U3
KOHTaKTHBIX MOBEPXHOCTEH HUMeast U My(Thl. BrimneykazaHHBIN CJIOH TBEPAOrO CMa30UHOTO
MOKPBITHUS COAEPIKUT CMOJTY, TBEPABIH cMa304HbIi mopowmok u CrOs.

[0013] Cmoco0 wu3roroBjeHHsT pPe3bOOBOrO COENUHEHUs Uit TpyO wiu TpyOOK B
COOTBETCTBUH C HACTOSIIMM BapUAHTOM OCYLIECTBJIEHUs BKJIOYAeT B ceOs 3Tam, Ha KOTOPOM
00pa3yroT BBILIEYKA3aHHBINA CJIOH TBEPAOrO CMa30YHOIrO MOKPBITHS HA 110 MEHBLIEH Mepe OfHOM
13 KOHTAKTHBIX ITOBEPXHOCTEHN BBILIEYKA3aHHOT'O HUMIENSI U BILIEYKA3aHHONW My(THI.

NPEUMYIECTBA N30BPETEHUS

[0014] Pe3pboBoe coenuHeHHe sl TPyO MM TPYOOK B COOTBETCTBUU C HACTOSILINM
BAPUAHTOM OCYIIECTBJICHUSI BKJIIOHYAET B ceOs CJOM TBEpAOro CMa3ouHOro mokpeitus. Croi
TBEPJIOTO CMA304YHOro MOKpbITHs copepkuT CryO3. B ¢BsA3m ¢ 3TUM pe3p0OBOE COSAMHEHUE ISt
TpyO mim TPpyOOK B COOTBETCTBHH C HACTOSLIMM BapUAHTOM OCYILIECTBIIEHHS WMEET BBICOKHUE
XapaKTEPUCTUKH MPH MPEBBIIIEHUH KPYTALIEr0O MOMEHTA.

KPATKOE OITUCAHUE YEPTEXXEN

[0015] [@ur. 1] @ur. 1 npencraBisieT coOO rpaduK, WLTFOCTPUPYIOIUN 3aBHCUMOCTb
MEXAY KOJMYECTBOM OOOpPOTOB Pe3bOOBOrO COENMHEHHs Uit TpyO mim TpyOOK M KPYTALINM
MOMEHTOM.

[@ur. 2] ®ur. 2 npencrasisieT coOOl rpaduk, WILTIOCTPUPYIOLIHIA 3aBUCUMOCTD MEXKITY
cogepxkanneM Cr,Os B cloe TBEpAOrO CMA30UHOrO MOKPBITHS M XapaKTEPUCTHKAMH TIPH
NPEBBIIIEHNN KPYTSIIEro MOMEHTA.

[@ur. 3] ®@ur. 3 npeacrasisger coboil rpadukK, UILTIOCTPUPYIOINN 3aBUCHMOCTb MEXIY
conepxxkanueM CroO3 B €JI0€ TBEPIOTO CMa30YHOIO MOKPBITHS M COTIPOTUBIIEHUEM 3a€AaHHUIO.

[@ur. 4] Dur. 4 npencrapisier codol cxeMaTHYeCKOe H300paskeHre, WLUTIOCTPUPYIOLIEe

KOH(Urypauuo pe3pO0BOro coenuHeHus s TpyO Wi TPyOOK B COOTBETCTBUHU C HACTOSILINM



BAPHAHTOM OCYILECTBJICHMUSI.

[@ur. 5] @ur. 5 npencrasisier coboli BUA B pa3pe3e pe3bOOBOr0 COSAMHEHHS IS TPYO
WJIN TPYOOK.

[@ur. 6] Pur. 6 npexncraBisger coOOW BUA B pa3pe3e KOHTAKTHOW IOBEPXHOCTH
pe3b0OBOro coenmHeHHs My TPYO MM TPyOOK B COOTBETCTBHHM C HACTOSLINM BapHAHTOM
OCYIIECTBJICHUSI.

[@ur. 7] Pur. 7 npexacraBnsier coboi rpaduk miA omucaHus comnporusieHuss AT
KPYTALIEMY MOMEHTY Ha 3aIUIEYHMKOBBIX Y4acTKax B IPUMeEpE.

OIIUCAHUE BAPUAHTOB OCYHIECTBJIEHUA U305PETEHUA

[0016] HacTosiuuii BapraHT OCyIIECTBIIEHUST OyaeT MOAPOOHO OMKMCAH HUXKE CO CChLUTKOMH
Ha yepTesku. OQMHAKOBbIE CCbUIOYHBIC TIO3ULIUU OYAYT MCIIOIB30BATHCS HA BCEX YEPTENKAx IS
0003HaueHHsT OIMHAKOBBIX WJIM MOJOOHBIX YaCTeH, U UX ONMHCAaHUE He OyIeT OBTOPSITHCA.

[0017] ABTOpBI HaCTOSIIErO H300pPETEHUs] TMPOBENH PA3UYHBbIE HCCICAOBAHUS,
KaCaroIMecs] 3aBHUCHMOCTH MeEXIy pe3bOOBBIM COeOUHEHHEeM s TpyO wim  TpyOoK,
XapaKTepUCTUKAMHU TPU MPEBBILIEHUH KPYTSIIEro MOMEHTa U CONPOTHBJIEHHEM 3aeAaHuoo. B
pe3yJbTaTe aBTOPBI HACTOSIIEr0 H300PETEHHS IOy YHIIN CIENYIOIHE Pe3yIbTaThlL.

[0018] [ XapakTepuCTUKH NPU NPEBbIIIEHUN KPYTALIEro MOMEHTa]

Bo Bpemsi CBHHUMBAHHS CTaJbHBIX TPYO APYyr C OPYroM 3apaHee OINpenestoT
ONTUMAJIbHBIN KPYTALINI MOMEHT I 3aBepLIeHHs CBUHUMBaHUs. ®ur. 1 mpencrasnser coboi
rpaduK, WUTFOCTPUPYIOIIUN 3aBHCUMOCTb MEXIy KOJWYECTBOM OOOPOTOB CTANBHBIX TPYO U
KPYTSIIUM MOMEHTOM BO BPEMsl CBUHYMBAHUS Pe3bOOBBIX COEAMHEHUH s TpyO miu TpyOoK,
KOTOpblEe HMEIOT 3aIuleuuKoBbId ydacTok. OOparumcs k Pur. 1, cBUHUMBaHUE pPe3bOOBBIX
coenuHeHU musi TpyO wim TpyOOK TEpBOHAUANBHO YBEIHMYUBAET KPYTSIIUH MOMEHT
IPOMOPLIMOHAIBHO KOJIMYECTBY 000poTOB. TeMIl yBennueHus: KpyTAIIero MOMEHTa B 3TO BpeMsI
AByisgercs HuskuM. [lo Mepe mpomoyKeHUs CBUHYMBAHMS 3aIUIEYUKOBBIE YYAaCTKU BXOAAT B
KOHTAKT Jpyr ¢ aApyroMm. KpyTsmuii MOMEHT B 3TO BpeMsl Ha3bIBAE€TCS KKPYTALINI MOMEHT IpH
KOHTAKTe 3aIlJIEUNKOBBIX y4acTKOBY». [locie BO3SHUKHOBEHHsI KPYTSIIEro MOMEHTA MPU KOHTAKTe
3aIUIEYMKOBBIX yYYaCTKOB MPU MPOAOJDKEHHH CBUHYMBAHUS KPYTSIIMM MOMEHT CHOBA
YBEJIMYMBAETCS] MPONOPLHOHAIBHO KOJHYECTBY OOOpOTOB. TeMm yBEJWYEHHUS KPYTSIIEro
MOMEHTa B 3TO BpeMsl sIBJIsieTCs BbICOKUM. CBUHUYMBAHNE 3aBEpPIIAIOT B MOMEHT BPEMEHHU, KOTI/Aa
KPYTSIIUHA MOMEHT JOCTHraeT 3aJaHHOro YHCJIOBOrO 3Ha4deHHMs (KPYTSIMUHA MOMEHT
CBUHUYMBaHMs). Ecny KpyTAImuiA MOMEHT BO BpeMsl CBHHYHMBAHUS JOCTHIAeT KPYTSIIETO
MOMEHTa CBHHYMBAHUS, META/NINYECKHe YIUIOTHUTENbHbIE YYaCTKU B3aUMOJEHCTBYIOT APYT C
APYTOM C COOTBETCTBYIOLIMM MEXKIOBEPXHOCTHBIM JaBjieHHeM. B 3TOM ciyuyae MOBBIIAETCS
ra30HEeTNPOHULIAEMOCTb PE3bOOBBIX COETUHEHUH IS TPYO MM TPYOOK.

[0019] Ecnu cBuHYMBaHHE MpPOAOJDKAETCS Jajbllle IOCTe AOCTHUXKEHMs KPYTSLIEero
MOMEHTa CBHHYMBAHMs, KPYTALIMM MOMEHT CTAHOBUTCS CJIMIIKOM BBICOKUM. Ecnu kpyTsamumii
MOMEHT CTaHOBHTCS CIIMLIKOM BBICOKUM, YaCTh HUMIEISI 1 My(ThI TOBEPraeTcs MIIaCTHIECKOM
nepopmaruu. KpyTsimmii MOMEHT, BOSHHKAIOIIUIA B 3TO BPeMsl, HA3bIBACTCS KKPYTSIIIHIA MOMEHT

Ha npeznene Tekyudectw». Korna conporusnenue AT' kpyTsineMy MOMEHTY Ha 3aIlJIeUUKOBBIX



y4acTKax, KOTOPO€e MPEACTABISIET COOON Pa3HOCTb MEXAY KPYTSIIUM MOMEHTOM IPU KOHTAKTE
3aIUIEYMKOBBIX YYaCTKOB U KPYTSILIMM MOMEHTOM Ha Ipenesie TeKy4eCTH, sSIBJISETCS BBICOKHUM,
AVana3oH KPYTsALIero MOMEHTa CBUHUMBAHUS MOXET pacLlIUpAThCA. B pesynabTare MOXKHO JIErKO
peryaupoBaTh KPYTAIIMM MOMEHT CBHHUYMBAHHUA. B CBA3M C 3THUM mpennoyTurenabHO Oonee
BBICOKOE 3HaueHue conportusieHuss AT' kpyTslieMy MOMEHTY Ha 3aIllJICYMKOBBIX ydacTKax. B
HACTOSILIIEM ONUCAHUU BBIPAXKEHHE «BBICOKME XAPAKTEPUCTUKU NPHU MPEBBILIEHUH KPYTSILEro
MOMEHTa» O3HadaeT BbICOKOe comnpotuBiieHHe AT' KpyTslneMy MOMEHTY Ha 3allIeYUKOBBIX
y4acTKax.

[0020] DddexTrBHOIN Mepoii 1is MOBbIEeHUs conpoTuBieHust AT' KpyTsiieMy MOMEHTY
Ha 3aIJIEUMKOBBIX Y4YacTKax SIBJIIETCS YyMEHbIIEHHE KPYTALIEr0 MOMEHTa IPH KOHTAKTe
3aIUIEYMKOBBIX YYacCTKOB WJIM YyBEJIMYEHHE KpPYTALIEr0 MOMEHTa Ha Ipeneie TEeKy4ecTH.
Cuuraercs, 4TO TBEpHAble YACTHULBI, €CIM OHHU COAEpPKaTCsl B CJIO€ TBEPAOTrO CMa304YHOIO
MOKPBITHUS, YBEJIMUYMBAIOT KPYTALUH MOMEHT Ha Ipefiele TEeKyueCTH BO BpEMs BBICOKOTO
MEKIOBEPXHOCTHOTO AaBiieHus. IIpu yBenuueHun KpyTsilero MOMEHTa Ha Ipenelie TeKy4ecTH
yBeJauuuBaeTcs conporusieHne AT' kpyTsAleMy MOMEHTY Ha 3aIJIeYMKOBBIX Y4acTKax.

[0021] Opnako, B KauecTBe pe3yjbTaTa HCCICIOBAHUN, MPOBEIECHHBIX aBTOPaMU
HACTOSIIIEr0 N300PETEHNsI, aBTOPbI HACTOALIETO H300PETEHHs YCTAHOBIIIN, YTO AXKe €CITH CIIOH
TBEPJIOTO CMAa30YHOIO MOKPBITUS MPOCTO CONEPKal TBEPAbIE YACTHIBI, HE O0ECIeYnBajiOCh
BbICOKOE conpoTtusieHne AT' kpyTsieMy MOMEHTY Ha 3aIlJIEUYHMKOBBIX yudacTkax. Hampumep,
HecMOTpsl Ha To, uto CaF, mpencrasnser co0oil TBepAble YaCTHULBI, KaK IMMOKA3aHO B MPUMEPE,
ONMMCAaHHOM Humxke, npu ucnonb3oBanuu CaF, He gocturanoch Bbicokoe conpotusieHue AT
KPYTsLIeMy MOMEHTY Ha 3aIlJIEYMKOBBIX y4acTKax.

[0022] B cBsi3u ¢ 3THM aBTOPbI HACTOSIIIETO M300PETEHUs MPOBEJU JOMOJHUTEbHbIE
WCCJIEIOBAHMS PA3JIMUHBIX BUIOB U OOHAPYKUIIH, YTO BbICOKOE comnportusieHne AT' kpyTsmemy
MOMEHTY Ha 3aIUIEYHKOBBIX y4yacTKax Jxocruraercs npu npucyrcteuu CroOs B clioe TBEpAOro
CMa304HOTO MOKPBITHUS.

[0023] ®ur. 2 npexacrasiseT coOOi rpapuk, WITFOCTPUPYIOMUNA 3aBUCHMOCTD MEXKITY
cogepxxanueM Cr,O; B cioe TBEpAOro CMa30UHOIO MOKPBITUS U XapaKTePUCTHUKAMU IIPU
NPEBbIIEHUH KPyTSIero MomeHta. dur. 2 ObUla TOJy4eHAa C HCIIOJNB30BAHHEM MPUMEpA,
koTopeiii omucaH Huxke. Och abcumcce Ha Dur. 2 mnokaseBaer coxepxkanue CrOs B cioe
TBEPAOr0o CMa30uHOro mokpbITHs. Ock opAauHAT HAa Pur. 2 MokasbBaeT XapaKTepUCTUKU MpU
NPEBBILIEHUH KpyTsiiero MmoMeHTa. Cienyer OTMETUTD, YTO XapaKTepUCTUKHU MPHU NPEBbIIEHUN
KPYTSIIEro MOMEHTa OBUIM OIpeneNeHbl KaK OTHOCHUTENIbHOE 3HAueHHe OTHOCHTENIBHO
conpotusyeHuss AT' kpyTsiieMy MOMEHTY Ha 3allJIeuukoBbIX yuacTkax B Mcnbitanuu Ne 1, rae
BMECTO CJIOSl TBEPJOTO CMa304YHOTO MOKPHITHs ObLIa NCIOIB30BaHA CMa3Ky 1o crangapram API
(AMepHuKaHCKHI UHCTUTYT HE(TH), B3ITOTO B Ka4eCTBE KOHTpoJbHOro 3HaueHus (100). CumBon
B Bujie Gesioro kpyra «(» Ha @ur. 2 0603Ha4aeT XapaKTePUCTHKK MPH MPEBBILIEHUH KPYTAIIETrO
MOMEHTa JJisi MPUMepa, B KOTOPOM ObUT 0Opa3oBaH CIIOW TBEPAOTO CMA30YHOTO MOKPBITHS.
CumBon B BHuze Oenoro TpeyrojpHHKa «A» Ha Pur. 2 0003HAYaeT XAPAKTEPUCTHKH MPHU

IPEBBILIEHUH KPYTSIIEro MOMEHTAa IPU HCIOJBb30BaHUU cMa3ku no craHaaptam API BmecTo



CJIOS TBEPAOTO CMA30YHOTO MOKPBITHUS.

[0024] Ha ocHoBe ®ur. 2 moka3aHo, 4TO, KOT/1a CJIOH TBEPAOTO CMAa30YHOTO MOKPBITHUS
comep:xkut CryOs, XapakTepUCTHKHU MPH MPEBBIICHUN KPYTSIIEro MOMEHTA COCTaBJISIIOT Oolee
100. Jpyrumu cinoBamu, npu ucnonb3oBaHuu CroOz JOCTUTAIOTCS BBICOKUE XapaKTEPUCTHKU
IIPU NPEBBILIEHUN KPYTSIIErO0 MOMEHTA.

[0025] [CompoTuBeHne 3aenaHuUI0 |

ABTOpBI HACTOSIIETO U300PETEHHSI TOMOJHUTENIbHO OOHAPYKIITH, YTO TIPU PETYJTUPOBKE
conepxkanusi CrOs B cloe TBEPOOrO CMA30YHOTO TIOKPBITHS TaKXKe YBEJIUYHUBAETCS
COTIPOTUBJIEHNE 3a€NaHUIO, A& HE TOJbKO XapaKTEPUCTHUKU TMPH TMPEBBIIICHHUH KPYTSIIEro
MOMEHTA.

[0026] @ur. 3 mpexncraBiseT co0Oi rpaduk, WITFOCTPUPYIOMUNA 3aBUCHMOCTD MEXKIY
conepxanueM Cr,Os B Clloe TBEPIOro CMa30YHOIO TMOKPBITHS U COMPOTHBJICHUEM 3a€IaHHIO.
@ur. 3 ObuUTa MOJyYeHA ¢ UCTIOIB30BAHKMEM MPUMepa, onucanHoro Hike. Ock adcuce Ha ur. 3
nokasbiBaet conepxkanue Cr,O3 B Clioe TBEPAOTro cMa30uHOro nokpeiTusa. Ock opauHat Ha Pur.
3 MOKa3bIBAET KOJIMYECTBO Pa3 CBUHYMBAHUS, 3aBEPIICHHBIX O€3 BOSHUKHOBEHHSI 3a€IaHUsI.

[0027] ®ur. 3 moka3wiBaeT, 4to, kKorga conepxkanue Cr,Os; cocrasmsier ot 1,0 go 20,0
Mac.%, KOJHYECTBO pa3 CBHUHUMBAHUS, KOTOPOE MOXKET OBITh BBIMOJHEHO 0€3 BO3SHHUKHOBECHHSI
3aenanusi, cocrasjsier oonee 10 pa3. Jdpyrumu cioBamu, korna comepskanue Cr,O; cocrasisier
ot 1,0 mo 20,0 mac.%, obecreunBaeTCsi BBICOKOE COMPOTUBIICHUE 3a€IaHUIO.

[0028] Pe3pboBoe coenunenue st TpyO wim TPyOOK B COOTBETCTBUU C HACTOSIIUM
BAPUAHTOM OCYIIECTBJICHHUS, BBIMIOJHEHHOE HAa OCHOBE BBILIEYKA3aHHBIX PE3YJbTATOB, UMEET
clenyrolue Xapakrepuctuku. Pesp0oBoe coenuueHune niist Tpyd wiu TpyOOK BKIIFOYAET B ceOs
Hunmenb 1 Mypty. Hunmens 1 Myra BKIIOYatOT B ce0sl KOHTAKTHYIO TOBEPXHOCTD, UMEFOIIYIO
pe3bOOBOI yuacTOK U 0e3pe3bOOBOM METAJUIMYECKH KOHTAKTHBIM y4acTok. Pe3pOoBoe
coenrHeHue it TpyO WM TPpyOOK BKJIFOYAeT B ce0sl CJIOH TBEPAOro CMa30YHOTO MOKPBITUS HA
10 MEHbBIIEH Mepe OJHOW M3 KOHTAKTHBIX MOBEpxXHOCTeW Hummens U MydTor. Cioii TBepaoro
CMAa304YHOTO TIOKPBITUS COAEPKUT CMOJTY, TBEPABIA CMa304uHbI opommok u CryOs.

[0029] Pe3pboBOe coenuHeHHMe sl TPYyO MM TPYOOK B COOTBETCTBUU C HACTOSLINM
BapUaHTOM ocyuiecTBiIeHus1 conepkut CryOs B €i10€ TBEPAOro CMa304YHOTO MOKPBITHS. B CBsi3u ¢
3TUM pPe3b0OBOE COEeMUHEHWE M TPyO WM TPYOOK MMEET BBICOKHE XAPAKTEPUCTUKH IPHU
MPEBBIIEHUN KPYTSIIEr0 MOMEHTA.

[0030] Conepsxanue Cr,O3; B BBIIIEYKA3aHHOM CJIO€ TBEPAOTrO CMAa30UHOI'O MOKPBITHS
MpeanoyYTUTENbHO cocTasysieT oT 1,0 o 20,0 mac.%.

[0031] Korna conepskanne Cr,O3 B ¢lio€ TBEPIOrO CMa304HOTO MOKPBITHSI COCTABJISIET OT
1,0 no 20,0 mac.%, ymaydmaercsi COMPOTHBJIEHHE 3a€HaHUI0 CJIOS TBEPAOTO CMAa304YHOTO
MOKPBITHSL.

[0032] Belmeyka3aHHbIH CJIOW TBEPAOrO CMA30YHOTO TOKPBITUS MOKET COIEpXKaTh
Cr03 B xomuuecte or 1,0 mo 20,0 mac.%, cmony B komuuectse oT 50,0 go 90,0 mac.% u
TBEpAbINl CMa304YHBIN NOPOIIOK B kKoiuuecTse oT 5,0 1o 30,0 mac.%.

[0033] [IpenmouTuTenbHO, BhIIEYKA3aHHAS CMOJIA MIPEICTABIsIeT COOON OMH WK OoJjiee



TUTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3 SIOKCHIHOW CMOIIBL, (DEHOJBHOH CMOJIBI,
(bypaHOBOI CMOJIBI, MOTHAMHIAMUIHON CMOJIBI, TOJTMAMUAIHONW CMOJIBI, TOJIMUMHIHON CMOJIBI U
o3 Gpup3GUPKETOHOBON CMOJIBI.

[0034] B sToM ciyyae XapakT€PUCTHKM IpPHU MPEBBILIEHUH KPYTSIIEr0O MOMEHTa U
CONPOTUBJIEHHUE 3A€AAHUIO CJIOS TBEPAOrO CMa304HOI0O MOKPBITHS JOTOIHUTEIBHO YIIyUIIat0TCS.

[0035] Belmeyka3aHHasi CMOJIa MOXET INPEACTaBJATh COOOH OauH muiam Oojee THIOB,
BBIOpDAHHBIX W3 TPYHIbL, COCTOSINEH W3 SIOKCHAHOH CMOJBI, (DEHOJBHOH  CMOJIBI,
MOJIMAMUIUMHUTHOM CMOJIBI M TTOJIMAMUHON CMOJIBL.

[0036] IlpeanmoyTHTENbHO,  BbIIEYKA3aHHBIM  TBEPHABII  CMA304YHBIH  MOPOLIOK
npeAcTaBisieT coOol oauH uin Oosee THIOB, BRHIOPAHHBIX M3 TPYMIIbI, COCTOsIIEH u3 rpadura,
OKCUJa IMHKA, HUTpHIa Oopa, Tajbka, Oucyibpuma mojaudnaeHa, aucynbdunma sBonbdpama,
¢Topuna rpadura, cyapdpuma omoBa, cyibpuAa BHUCMYTA, OPraHUYECKOrO MOJIMO/EHA,
THOCYJIb(ATHOTO COETUHEHHSI, OJUTETPA(TOPITUIICHA U LIMAHYPaTa MEJIAMHHA.

[0037] IlpeanoyTHTENbHO, BbIIEYKA3aHHBIM  TBEPHABbII  CMa304HBIH  MOPOLIOK
npeacTasisieT co0oi oauH WM OoJiee TUIOB, BEIOPAHHBIX U3 IPYIIIbI, COCTOSIIEH H3 rpaduTa U
NOJUTETPAPTOPITUIICHA.

[0038] B 3TOoM ciyyae XapakTE€pPUCTUKM MpPHU IPEBBILIEHUH KPYTSIIEr0O MOMEHTa U
COTIPOTUBJIEHHUE 3a€aHUIO CJI0sI TBEPAOr0 CMa30UHOI0 MOKPBITUS JOTIOIHUTEIBHO YIYUIIat0TCSL.

[0039] Cnoco0 wu3roTtoBieHUs pe3bOOBOTO COeNUHEHMs i TpyO min TPyOOK B
COOTBETCTBUH C HACTOSIIUM BAPHAHTOM OCYIIECTBIIEHHUsS BKIIIOYAET B ceOs STam HAHECEHUs U
sTan oTBepxkaeHUs. Ha sTame HaHeceHHMs KOMIO3ULUIO, COAEPKALIyId CMOJy, TBEPAbIH
cMa3ouHblii mopomok u CrOs;, HAaHOCAT HAa MO MEHbLIEH Mepe OAHY W3 KOHTAKTHBIX
nosepxHocTell Hunmnesnst 1 My¢QTel. Ha sTane oTBep:kaeHHs OTBEPKAAIOT KOMITO3ULIUIO, KOTOpast
Obula HaHECeHAa Ha KOHTAKTHYIO MOBEPXHOCTb, ¢ OOpa3OBaHMEM CIJIOS TBEPIAOrO CMa304YHOIO
MOKPBITHSL.

[0040] BelmeykasaHHblii Croco0 HM3rOTOBJIEHHS MOXKET MOTOJHHUTENbHO BKJIKOYATh B
ceOs1 sTanm oOpa3oBaHMs CJIOS MOKPBITUS U3 CIUlaBa Zn Mepen 3TaroM HaHeceHus. Ha srtame
o0pa3oBaHUs CJIOSI TIOKPBITUS M3 CIUIaBa Zn Ha O MEHBIIEH Mepe OJHOM W3 KOHTAKTHBIX
MOBEPXHOCTEH HUMMENS U My(ThI MyTeM rajJbBaHU3AMUA OOPA3YIOT CJIOW MOKPBITHS U3 CIUIABA
Zn.

[0041] BelmeykasaHHblli CrIOCOO HM3TOTOBJICHHST MOXKET JOMOJHHUTENIBHO BKJIFOYATH B
cebst sTan 0Opa3oBaHUsl IIEPOXOBATOCTH IMOBEPXHOCTU Tepel STAroM OOpa3oBaHUS CIIOS
MOKPBITUS U3 criaBa Zn. Ha stane oOpa3zoBaHus MEPOXOBATOCTH MOBEPXHOCTH HA 11O MEHbLIEH
Mepe ONHOW M3 KOHTAKTHBIX MOBEPXHOCTEH HHUMIens U MyQpThl 0Opa3ylT MEepOXOBATOCTb
MOBEPXHOCTH.

[0042] Hanee OyayT moapoOHO omucaHbl pe3b00BOE COeNUHEHNE sl TPYO Wiih TPyOOK |
croco0 W3TOTOBJIEHUS Pe3bOOBOr0 COENUHEHMs il TPYyO MM TPyOOK B COOTBETCTBUH C
HACTOSLINM BAPUAHTOM OCYLIECTBJICHUS.

[0043] Pe3pboBoe coenuuenue st TpyO i Tpyook

PespboBOe coenuuenue aist Tpyd wim TpyOOK BKJIHOYAET B ceOst HUMIe b U MypTy. Pur.



4 mpencraBisier coOOH CXeMaTHYeCKOe H300pakeHHe, WLIIOCTPUPYIOMEee KOH(PUTYPALIUIO
pe3pboBOro coenuHeHHs g TPyO MM TPyOOK B COOTBETCTBUM C HACTOSIIUM BapUaHTOM
ocymecteineHus. Pe3pOoBoe coequnenue 1 nist TpyO mnm TpyOOK BKIIOUAeT B ceOsl CTaNbHYIO
TpyOy 2 u coemunmrens 3. Ha kaxnom koHIe craiabHON TpyObl 2 0Opa3oBaH HUNNENb S5, U
HUIMIETb 5 BKIIOUaeT B ce0s OXBaTbIBaeéMblii pe3bOOBOH y4acTOK 4 Ha €ro BHEIIHeH
noBepxHOCTH. Ha kaxxaoM KoHIe coeauHuTes 3 obpazoBaHa mydra 8, u Mmydra 8 BKIHOYAET B
ce0s1 OXBaTHIBAIOIIMH pPe3bOOBOM y4acTOK 7 Ha €€ BHYTPEHHEH IOBEPXHOCTU. 3a CueT
CBUHUYUBAHUS HUMTENS S U My(QThI 8 COEIMHUTEND 3 3aKPEIUIAETCs] Ha KOHIIE CTaIbHOM TPyOsI 2.
XoTs 3TO He MPOWUIIOCTPUPOBAHO HA 4YepTeXkax, HHUMIETb 5 CTaabHOH TpyObl 2 m mydra 8
COeUHUTENs 3, KOTOpbleé HE COEOUHEHBl C COOTBETCTBYIOIIMM 3JIEMEHTOM, MOTYT HMETh
3aIUTHBIA 3JIEMEHT (HEe MNPOWUIIOCTPUPOBAH), NPUKPEIUICHHbIA K HUM JUIsl 3aIUTBl HX
pe3bOOBBIX YUACTKOB.

[0044] Tunuunoe pe3pboBOe coenmueHue 1 mist Tpyd win TpyOOK OTHOCHUTCS K THITY C
UCTIONIB30BAHUEM COSUHHUTEIIS, TPOMILTIOCTPIPOBAHHOMY Ha Dur. 4, KOTOPBIH BKIIIOYAET B ceOsI
CTalbHYIO TpyOy 2 W coenuHHUTENb 3. Takke M3BECTHO pe3bOOBOE COENUHEHHE IUIA TPYO HIIN
TpyOOK, BBINMOJHEHHOE 32 OJHO IIeJI0e, B KOTOPOM OIHMH KOHeI CTaJbHOH TPpyObl 2 BBINOJIHEH B
dbopme Hummens 5, a npyroii koHer — B ¢popme My(pTol 8, Oe3 UCMONBb30BAHUST COSTUHUTENS 3.
Pe3nboBoe coemunenne 1 must TpyO miam TpyOOK B COOTBETCTBHH C HACTOSIIMM BapUaHTOM
OCYIIECTBIIEHHUSI MOXKET HCIIONIb30BAThCS JTHOO B KayeCTBE Pe3bOOBOrO COEAMHEHHs Uil TPyO
WM TPYOOK C MCIIOJNB30BAHUEM COEIUHUTENS, OO B KauecTBe Pe3bOOBOrO COECAMHEHUS IS
TpyO nim TpyOOK, BBINOJHEHHOT'O 33 OJTHO LIEJIOE.

[0045] Hunmens 5 u mydra 8 BKIIOYAOT B Ce0sl KOHTAKTHYIO IMOBEPXHOCTh, KOTOpas
BKJIFOYAET B ceOsi pe3bOOBOI yuacTok U 0e3pe3bO0BON MeTa/NTHUeCKUil KOHTAKTHBIN y4YacTOK.
®ur. 5 npencrasnsier coboOl BUI B paspese pe3bOoBoro coemuHenus 1 mns TpyO uim TpyOOK.
Hunmens 5 Bxirouaer B ce0si OXBaThIBaeMblii pe3bOOBOH yuacTok 4 u  Oe3pe3pOoBoit
METAJUIMYECKUN KOHTAKTHBIN y4acToK. be3pe3pOoBON MeTaIMYeCKHii KOHTAKTHBIH Y4acTOK
HUummenss S5 o0pa3oBaH Ha KOHIE HWIMIEAS S5 W BKIOYaeT B Ce0s MeTaJTMYeCKHid
YIUIOTHUTENbHBIA y4acTok 10 m 3aruteynkoBbiii yuactok 11. Mydra 8 Briouaer B celst
OXBaTBIBAIOIIHNN Pe3bOOBON y4acTOK 7 M METAJUTMYECKUH KOHTAKTHBIA ydacTok. be3pe3pOoBoi
METAJUINYECKUH KOHTAKTHBIA y4acTOK My(Thl 8 00pa3oBaH Ha KOHLE My(Thl 8 U BKIIFOYAET B
ceOs1 MeTaJUTMYEeCKUN YIUIOTHUTENIbHBIA y4acTOK 13 M 3aruiednKoBbId yyacTok 12. YyacTok, Ha
KOTOpOM HHUMIeENb 5 u My(dTa 8 BXOOIT B KOHTaKT JAPYr C APYrOM IPH CBUHYHBAHUH,
Ha3bIBAE€TCs KOHTAKTHON MOBEPXHOCTBIO O, 9. B yacTHOCTH, NpU CBMHYMBAHUM HUMNNENS 5 U
My(QTBI 8 IPYT € APYTOM JBa 3aIICUHKOBBIX Y4aCTKA (3aruieunkoBble yqacTku 11 u 12) BxonsT B
KOHTaKT JIPYT C APYTrOoM, KaK M ABa METAJUIMYECKUX YIUIOTHUTENbHBIX y4acTKa (METaTMUeCcKue
ymioTHuTenbHble yyacTku 10 m 13) m nBa pe3b0OBBIX ydacTKa (OXBAaThIBAEMBIH pPe3bOOBOM
y4acTOK 4 ¥ OXBaThIBAOLINHA pe3pOoBOH yuacTtok 7). To ectb Ha Pur. 5 KOHTAKTHas
MOBEPXHOCTh © CO CTOPOHBI HHMNIENS S5 BKIOYaeT B ceOsl 3aIUIeYUKOBBIM ydacTok 11,
METAJUIMYECKUH  YIUIOTHUTENbHbI yuacTok 10 u pe3pOoBoii yuactok 4. KoHrakTHas

NOBEPXHOCTb 9 cO CTOpOHBI My(pThl 8 BKIHOYaeT B ceOsl 3aIUIEYMKOBBIM y4acTok 12,



METAJUINYECKUN YIUIOTHUTENbHBIN y4acTok 13 u pe3pOoBoii ydactok 7. Ha @ur. 5 Hunmens 5
BKJIFOYAET B C€0s1 COOTBETCTBYIOIINE KOHCTPYKIUH 3aIJIEUNKOBOrO yyacTka 11, Meranmmueckoro
YIUIOTHUTENBHOrO y4yacTka 10 M 0XBaThIBAEMOro pe3p00BOro ydacTka 4 B YKa3aHHOM IOPSIKE
OoT KOoHUa craimbHOH TpyO®l 2. Kpome Toro, mydra 8 BKmrO4aeT B ceOs COOTBETCTBYIOLIHE
KOHCTPYKLMHU OXBAaTBIBAIOIIET0 pPe3b0OBOr0 y4acTka 7, METANIMYECKOrO YIUIOTHHTEIBHOTO
yuyacTka 13 ¥ 3amIeyuKoBOro y4yactka 12 B yKa3aHHOM MOpSIIKE OT KOHLA CTaJbHOH TPyObI 2
wiu coequuuTenst 3. OMHAKO pacnoNoKeHHe 3alJIeYnKOBbIX y4acTKkoB 11 u 12, meramindeckux
YIUIOTHUTENBHBIX y4acTKOB 10 m 13 u pe3pOOBBIX y4yacTKOB 4 W 7 HE OrpaHHYMBAETCS
PaCIONIOKEHUEM, TPOWUIIOCTPUPOBAHHBIM Ha Pur. 5. PacnoniokeHne COOTBETCTBYHOIIUX
KOHCTPYKLIUH PEryJIUpyeTcss COOTBETCTBYIOLIUM 00pa3oM.

[0046] Cnoii 21 TBEpAOro CMa304HOrO MOKPHITHS

B pespboBoM coenuaennu 1 miist TpyO mitk TpyOOK MO MeHbIIEH Mepe OUH U3 HUIIIENS S
u My¢Tel 8 BKIO4YaeT B ceOst CJIOH TBEPAOrO0 CMA30YHOTO IOKPBITHS Ha €ro KOHTAKTHOM
noBepxHOCTH 6, 9. @ur. 6 npencrasnser coboOil BUA B pa3pe3e KOHTAKTHOH MOBEPXHOCTH O, 9
pe3pboBoro coenuHenuss | st TpyO win TpyOOK B COOTBETCTBHU € HACTOSIIUM BapUAHTOM
ocymectBieHusi. Cioit 21 TBepIOro CMa30YHOrO MOKPBITHS OOpa30BaH, KaK OMUCAHO B CrOcoOe
W3TOTOBJIEHUS, KOTOPBIA OMHMCAH HUXKE, MyTEM HAHECEHUs KOMITO3ULIUH Uil 00pa30BaHUs CIIOS
21 TBepaOro CMa304HOrO MOKPBITUS HA IO MEHBIIEN MEpE OAHY U3 KOHTAKTHBIX [IOBEPXHOCTEH O
1 9 Hunmnens S ¥ MyQThl 8 U OTBEPIKACHUS KOMITO3ULIUH.

[0047] Cnoii 21 TBepAOro CMa304YHOIO MOKPBITUS COAEPKUT CMOJNy, TBEpPIBIH
cma3ouHbIi mopomok u CryOs. B cBsizu ¢ 3TiM koMmo3unus it odpa3oBaHusi cjiosi 21 TBepaoro
CMa304YHOTO TOKPBITUs TaKXKe COAEPXKUT CMOJy, TBEpAbI cMa304Hbli mopowmok u CryOs.
Kommno3uius MOKeT mpeacTaBiaTh coboit aubo kommosuiui Oe3 pactBoputens (T.e.
BKJIIOYAIOINYI0 B Ce0sl TONBKO BBINIEYKA3aHHbIE KOMIIOHEHTHI), JHOO KOMIIO3UIMIO C
pacTBopuTeneM, B KOTOPOW KOMIIOHEHTBI PaCTBOPEHBI B pacTBOpUTENe. B ciydae koMnosuuuu ¢
pPacTBOPUTENIEM MACCOBBIM MPOLIEHT KaKAOTO KOMIIOHEHTa OTHOCUTCS K MAacCCOBOMY MPOLIEHTY
KOMIIOHEHTA OTHOCUTEJIHLHO 00Immeil wmacchl, B3sToii 3a 100%, BCeX KOMIIOHEHTOB, 3a
HCKJIIOUEHHEM PaCTBOPUTENS, COAEPIKAILEroCss B KOMIO3ULMK. TO €CTh COmeprKaHue KaskKaoro
KOMIIOHEHTa B KOMIO3MLMU M COAEp>KaHHe Ka)XJAOro KOMIIOHEHTa B cioe 21 TBepaoro
CMAa304YHOIO NMOKPBITHUs PaBHBI ApPYyr Apyry. KOMNOHEHTEBI, 3a UCKJIIOUEHHUEM pPACTBOPUTENs, B
KOMIIO3ULIMM M KOMIIOHEHTBI B cjoe 21 TBEpAOro CMa304HOrO IOKPBITHUS SIBISIIOTCA
onuHaKOBBIMH. Jlanee koMno3uuus 1j1st 00pa3oBaHus ¢iiost 21 TBEPAOro CMa30UHOTO MOKPBITHS
TaKXe YIIOMHUHAETCS] TPOCTO KAK KKOMITO3ULIUSY.

[0048] Huke kaskaplii KOMIIOHEHT OyeT OMHCaH MOAPOOHO.

[0049] Cmoma

CMmona Cy>)KUT B Ka4decTBE CBSI3YIOLIErO BeIecTBa. B kadecTBe CMONBI MOXET OBITH
BbIOpaHa Jiro0asi CMOJIa, U3BECTHASI B YPOBHE TEXHUKU.

[0050] Cmomna, HarpuMep, MpencTaBiseT cOOOH OAMH TUI WM [1BA TUIIA, BHIOPAHHBIX M3
IPYyNIbL, COCTOSALIEH M3 TEPMOPEAKTUBHOW CMOJIBI MU TEPMOIIACTUYHOM  CMOJIBL.

TepmopeakTuBHast CMoJia, HAIpUMep, IPeACTaBsieT coOOH OAMH WK 00Jiee TUIIOB, BHIOPAHHBIX
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U3 TPYIIBL, COCTOSIIEH M3 3MOKCUAHON CMONbL (PEHONBHOW CMOJBI, (YyPaHOBOH CMOJIBI U
NOJMMMUIHON cMoubl. TepMoriacTu4yHas CMoJIa, HalpuMep, MPEACTaBIsseT COOOH OOMH WM
OoJiee TUMOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSINEH U3 MOJTUAMUIUMHIHON CMOJIBI, TIOJHMAMHUHON
CMOJIBI ¥ OSN3 (GUp3PUPKETOHOBON CMOJIBL.

[0051] IIpeamodutuTensHO, CMOJa TpeAcTaBisier coOoil omuH wiu Oojiee THIIOB,
BBIOPAHHBIX M3 TPYIIIBI, COCTOSINEH M3 SMOKCHUAHOW CMOJIBI, (PEHONBHON CMOJBL, (HypaHOBOH
CMOJIbI, TMOJMAMHUIUMUAHON CMOJBI, TOJUAMHIHON CMOJIbL, TNOJMUMMIHOM CMOJBI H
o3 Gup3PUPKETOHOBOH CMOJIBI. ITH CMOJIBI HIMEIOT TOAX OMSALIYIO TBEPAOCTh. B CBsI3UM C 3THM
COTPOTUBJIEHHUE W3HOCY, COMPOTHBIIEHHE 3a€JaHUI0 U XapaKTePUCTUKU IPU MPEBBILIEHUU
KPYTSALIEro MOMEHTa cJiosi 21 TBepAOro CMa304HOIO MOKPBITHS TONOJHUTENIBHO YJIyUILIAtOTCS.

[0052] Bonee mpeanmoyYTUTENBHO, CMOJIA TPEACTABIAET COOOW ONMH WK OoJiee THIIOB,
BBIOPAHHBIX M3 TPYMIBI, COCTOSIIEH M3 3MOKCHUIHON CMOJIBI, (PE€HOJIBHOH CMOJIBI, (ypaHOBOI
CMOJIBI, TOJUAMUANMUIHON CMOJIBI U TTOJMAMUIHON CMOJIBL

[0053] B wacTHOCTH, TPEANOYTHTENLHO, CMOJIA TPEACTABISIET COOONW OAMH Wi Ooee
TUIIOB, BBIOPAHHBIX U3 TPYIIIbI, COCTOSIIEH M3 SMOKCUIHONH CMOJIBI, TTOJIUAMUIUMHUIHON CMOJIBI
Y MOJIMAMUIHOU CMOJIBL.

[0054] OmnokcuaHas cMona SBJIsSIETC TEPMOPEAKTUBHOW cMoJyioi. Ilpu BbImosHEHUH
TEPMOpPEAKTUBHONH O0pabOTKM 3NOKCHUAHAs CMOJa O0pa3yer MONepevyHO—CIIUTYI CEThb
MOCPEACTBOM 3IMOKCUIHBIX TPYIIN, KOTOpblE OCTAIOTCA BHYTPU IMOJMMEPOB. 3a CYET 3TOrO
STMIOKCUAHAsI CMOJIA OTBEPIKAAETCS.

[0055] INonmuaMuaguMuHAsE CMOJIA SIBJISIETCS] TEPMOIIACTUYHON CMOJION.

[0056] [TonnamuaHast cMoOJIa SIBJISIETCS TepMOILIacTUYHON cMosoi. [lonmuamMunnas cmona
npencTasisier codol monumep, 0Opa3oBaHHbIM M3 OONBLIOrO KOJINYECTBA MOHOMEPOB, KOTOPBIE
CBSI3aHbl AMHUIHBIMH CBSI3SIMU.

[0057] Conepxxanue cmoibsl B cioe 21 TBEpAOro CMa304HOrO  MOKPBITHS
npeanoyTuTenbHO cocTasisieT ot 50,0 no 90,0 mac.%. Ecnu cogepskaHue CBSI3yIOIIEro BEIIeCTBa
cocraBisier 60,0 mac.% wunu Oonee, aare3MOHHbIE CBOMCTBA ¢jioss 21 TBEPIOro CMa304YHOTrO
MOKPBITUST JOMOJHUTENBHO yiydinaroTcs. COOTBETCTBEHHO, HIDKHHI TMpefen coaep)KaHus
CMOJIBI B cJioe 21 TBepAOro CMa3o4HOro MOKPBITUS Oojiee MPEANIOYTHTENHLHO cocTaBisier 60,0
mac.%, eme Oonee mpennoutuTenbHo 64,0 Mac.% wu emne Oonee npeanoututenbHo 70,0 mac.%.
Bepxuuii mpenen comep:kaHusi CMOJIbI B ciioe 21 TBepOoOro CMa304HOrO MOKPBITHS Oolee
npennouTuTeNibHO coctaisier 85,0 mac.%, eme Oosee mpenmoururenbHO 80,0 mac.% u erne
bonee npennoururenbHO 75,0 Mac.%.

[0058] Teepablii CMa304YHBIN MOPOLIOK

Croii 21 TBepAOro CMa304HOIO MOKPBITUS COAEPIKUT TBEPABINH CMa30UHbIN MOPOLIOK AJIs
JOTIONIHUTENBHOTO YIIYYIIEHHsI CMa3bIBArOINeH CrocoOHOCTH ciosi 21 TBEpAOro CMa304YHOrO
nokpeITUs. TBepAbIil CMa304HBIN MOPOIIOK MPEACTABIsieT COOOH TBEPABIN MOPOLIOK, KOTOPBIH
MMEET CMa3bIBAIOIIYIO CIIOCOOHOCTh. B KauecTBe TBEPAOro CMa30YHOrO MOPOLIKA MOXKET ObITh
HCIOJIb30BAH MOPOLIOK, U3BECTHBIN B YPOBHE TEXHUKHU.

[0059] Cma3ouHOE BEIEeCTBO MOXKHO Pa3Ae/IUTh, HAIIPUMED, Ha CIAEAYIOIIHE MSATh TUIIOB.
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TBepablii cMa304YHBIN MOPOIIOK BKJIIOYAET B C€0s M0 MEHbINEH Mepe OQWH THII, BBIOPAHHBIN 13
TPYIIIBL, COCTOSLIEH 13 cenayomux BemecTs (1)—(4):

(1) Teepaple cMa3ouHble NOPOLIKH, HUMEIOIIUE ONPENETICHHYI0 KPUCTAJUINYECKYIO
CTPYKTYpY, HAaIpUMep, YEUIyHUaTyI0 MeKCaroHaJbHYI0 KPUCTAIUTMYECKYIO CTPYKTYPY, B KOTOPOH
JIETKO MPOMCXOAUT CKOJBKEHUE, U KOTOPasi B CBSI3U C OTUM MMEET CMa3bIBAIOIIYIO CIIOCOOHOCTD
(manpumep, rpaduT, OKCHI LMHKA, HUTPUA OOpa U TaJIbK);

(2) Teepmple cMa3o4Hble MOPOIIKH, BKJIIOYAKOIINE B ceOsS pPEaKTHBHBIH 3JIEMEHT B
JOTIOJTHEHHE K OCO0O0M KPUCTAJTHUECKOM CTPYKTYPE U B CBSI3U C 3THM UMEIOIIHE CMA3bIBAIOILYIO
crocoOHOCTh (HampuMmep, AuCyibhua MonudneHa, aucynbdun Boabdppama, Gropun rpadwura,
CyJib(UI OJI0BA, CYJIb(PUI BUCMyTa U OPraHUYECKUI MOJTHOIEH);

(3) TBepable cMa304HBIE TOPOLIKH, OONAAAIONINE CMA3bIBAOIIEH CITOCOOHOCTBIO 32 CUET
XUMHYECKON PEaKTUBHOCTH (HAIPpUMEp, THOCYJIb(aTHbIE COSTUHEHHS);

(4) TBepable cMa304HbBIE TOPOLIKH, O0NAAAIOLTNE CMA3BIBAIOIIEH CTOCOOHOCTBIO 3a CUET
TUTACTHYHOCTH HJTH BSI3KOIUIACTUYHOCTH MpH TpeHUH (Hanpumep, nonurerpadropstuieH (PTFE)
u rmanypart menamuHa (MCA)); u

(5) CmazouHble BelIeCTBAa, KOTOPbIE HAXOASATCA B JKUAKOH ¢Gopme mimm B (opme
KOHCHUCTEHTHOW CMa3Ku W O0JIafar0T CMa3bIBAIOIIEH CIIOCOOHOCTBIO 3a CYET MPHUCYTCTBUS HA
rpaHMlle  MEXOy  KOHTAaKTHbIMH  TIOBEPXHOCTSIMH M TPENOTBPAINCHUS  MPSMOTO
MEKIIOBEPXHOCTHOTO KOHTakTa (Harpumep, nepproprnonmdpup (PFPE)).

[0060] Mosker ObITh HCIIONB30BaH JIFOOOH M3 BBIMIEYKA3aHHBIX TBEPABIX CMAa30UYHBIX
nopokos (1)—(4). OnuH u3 BbIIIEYKa3aHHBIX TBEPIBIX CMA30uYHBIX MOpouKoB (1)—(4) moxker
OBITH MCIIONB30BaH OTHENbHO. Hampumep, TBepablii cma3ouHblil mopomok (1) moxer ObITh
UCIIONIB30BaH OTAeNnbHO. J[Ba mim Oosiee U3 BbILIEYKA3aHHBIX TBEPABIX CMA30YHBIX MOPOLIKOB
(1)~(4) moryt ObITb HCMONB30BaHbl B COYeTaHWU. Hampumep, B JOMOJHEHHE K TBEPIAOMY
cMa304HOMY TOpowiKy (1) MOKeT OBbITh HMCIIONB30BAH TBEPABIA CMAa304YHbIH MOPOLIOK (4) B
COYeTaHUH C HUM. TO €CThb MPENNOYTHTENIbHO TBEPABIH CMAa30YHBIH MOPOLIOK MPENCTABISET
coboli onuH uH Ooee TUIOB, BRIOPAHHBIX M3 TPYIIIBL, COCTOsIIIEH U3 rpadurTa, OKCHIA LIUHKA,
HuTpuaa Oopa, Tanbka, aucynbhuna moaudaeHa, aucynbduna Bojabdppama, Gropuna rpadura,
cyibpuaa OJioBa, CyjbpuAa BUCMyTa, OPraHUYECKOrOo MOJHOAEHa, THOCYJIb(ATHOTO
coenunenus, nonuterpadpropstunena (PTFE) u nuanypara menamuna (MCA).

[0061] TIpennmoyYTUTENBbHO, TBEPIBI CMA30YHBIA MOPOLIOK COAEPKUT OAMH WK Oojiee
TUIIOB, BBIOPAHHBIX W3 TPYMIbI, COCTOsAIEH u3 BbieykasaHHbiX BemecTB (1) u (4). Cpenu
TBEPIBIX CMa304yHBIX TmopomkoB (1) ¢ TOYKM 3peHUsT aare3MOHHBIX CBOHCTB U
AHTUKOPPO3MOHHBIX CBOWCTB CJost 21 TBEpPOOro CMAa30UHOTO MOKPBITHUS MPEANOYTUTENEH
rpaduT, WIM C TOYKH 3PEHUs IUIEHKOOOPAa3yIOIMUX CBONCTB MPEANOYTHTEIECH 3€MIIUCTHIH
rpadur. Cpean TBEPAbIX CMAa30YHBIX MOPOLIKOB (4) MPEnnouYTHTENIECH MOIUTETPAPTOPITHUICH
(PTFE).

[0062] JIOMONHUTENBHO  MPEANOYTUTENIBHO, TBEPHAbI  CMA304YHBII  MOPOLIOK
npezacrasisieT coboit monmurerpadropatuiex (PTFE).

[0063] Conep:xaHue TBEpAOro CMa304YHOrO MOPOILIKA B ¢jaoe 21 TBEpAOro CMa30uHOIO
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MOKPBITHUS IPEANOYTUTENBHO HaXoAuTCs B Auanasose ot 5,0 no 30,0 mac.%. Korna conep:xanue
TBEPAOrO CMA304YHOIO MOpOIIKAa cocTaBisieT He MeHee 5,0 mac.%, CONpPOTHUBIIEHUE 3a€AAHUIO
JOTIOJIHUTEJIbHO YBEJIUYUBAETCA. JTO YBEJIMYMBAET KOJUYECTBO OMNEpaluil CBUHUYMUBAHUS U
pPa3BUHYMBAHUS, KOTOPbIE MOTYT OBbITh BBINOJHEHBI O BO3HHKHOBEHMs 3aenaHus. HipkHWMiA
npezes conep:kaHus TBEPAOro CMa30UHOro Mopolika Oonee npennouTuTenabHo cocrasisier 10,0
mac.% u eme Oosnee mpenmoututenbHo 15,0 mac.%. C nmpyroii CTOPOHBI, €CiM COmep’KaHue
TBEPJIOTO CMA30YHOI0O MOpoLIKa cocTassieT He Oosnee 30,0 mac.%, mpoyHOCTH ¢iosi 21 TBepAOTrO
CMa304HOr0 MOKPBITUS TOTIOJHUTENIBHO YBEINUuBaeTcsa. B pesynpraTe mpenorspalnaercs H3HOC
cios 21 TBEpAOro CMa3o4yHOro MOKPBITHs. BepxHuil npenen conepxkaHus TBEPIOrO CMa304YHOIO
nopoinka ooyee npeanodTUTeNsHO coctanisier 28,0 mac.%, eme Oosiee mpeANnoOYTUTENBHO 25,0
mac.% u emre Oonee npennoututenbHo 20,0 mac.%.

[0064] Cr,04

Cr,O; Takke HaswpBaercss «okcun xpoma (II)». Cr,O; mnpeacraenser coOoi
HEOpraHu4yeckoe coennHeHne. MonekyIsipHblid Bec 1o ¢opmyie coenunenust CroO3 cocraBnsier
151,99. Cr,0O3 nmony4aroT myTeM TEPMHUYECKOTO Pa3jIoKEHUsl JUXpomara aMMOHUs (Ouxpomara
ammonusi). CryO3 mpeBpamaercss B TEMHO—3€JIeHble KPUCTAJUIBI ¢ METAITHYECKHM OJIECKOM TpHU
cyomumanuu u ounctke. Cr,O3 siBisiercst oueHb CTaOMIIbHBIM U TBepike, 4eM kBapi. Cr,Os; He
TOKCHUYEH U HE OIaceH.

[0065] Kak onucaHo Bellle, eciu cjaoi 21 TBEpAOro CMa304HOrO MOKPBITUS COAEPKUT
Cr,03, XapakTepUCTUKU TPU TPEBBIICHUN KPYTSAIIEro MOMEHTa yiydinaroTcs. Kpome Toro,
ectn  copepxkanue CrpOs cocraBmser or 1,0 mo 20,0 mac.%, Takke YBEIMYUBAETCS
COTNPOTUBJIEHUE 32€AAHHUIO.

[0066] Conepxanne Cr,O3 B cnoe 21 TBepaoro CMa304HOrO  MOKPBITHSA
npennoutuTesnbHo coctasisier oT 1,0 o 20,0 mac.%. Eciu conepxxanmne Cr,Os cocrasnsier 1,0
mac.% wnu Oojee, 00ECMEUMBAIOTCS JOCTATOYHBIE XAPAKTEPUCTUKH TIPU TPEBBIIIECHUH
KPYTSALIEro MOMEHTA, M COIMpPOTHUBJIEHHE 3aelaHUI0 Takke ysBenuuuBaercs. Eciu comeprkaHue
Cr,03 cocrasisier He 6omnee 20,0 mac.%, mpeaoTBpaLIaeTCsl CHIKEHHE MTPOYHOCTU U YBEJIUYCHUE
TpeHus cjos 21 TBepAOro CMa30uHOrO MOKPBITHS, & COMPOTUBIIEHUE 3a€JaHUI0 YBEIUYHUBAETCS.
Hwxuauii npenen comepxkanuss Cr,Os mpenmoururensHo cocrasisier 1,0 mac.%, Oonee
npennoututenibHo 5,0 mac.%, eme Oonee mnpeanouturensHo 7,0 mac.% wu eme Oonee
npennoututenbHo 10,0 mac.%. Bepxuuii mnpemen coapepxanus Cr,O3; NpennovYTHTENBHO
cocraBisier 20,0 mac.%, Oonee mpenmourutenbHo 18,0 Mac.%, eme Oojiee MPEANOYTHTENTHHO
16,0 mac.% u eme 6osee npenmourureabHo 15,0 mac.%.

[0067] Cr,0O3, Hampumep, mTpeACTaBIsIeT COOOW  TEMHO—3€JIeHbIe  YaCTHUIIBL
[Ipennoururenevubiii pazmep vactun Cr,Os cocrasmisier 45 MM wid MeHee. C TOUKH 3peHUs
PaBHOMEPHOW TUCIIEPTUPYEMOCTH OoJiee MPEaNoUTUTENeH pa3Mep JacTull 10 MKM Win MeHee.
Pasmep wactuiy mpencraBnsier coOol cpenHee apudmeTHuecKkoe 3HaueHue 3PPEKTHBHOTO
pacrpesneneHusl pa3MepoB YacTHULl, MOJIY4YEHHOE MyTeM H3MEpEeHMsl paclpeiesieHus pa3MepoB
YaCTUL], BBINOJHAEMOrO CHOCOOOM Ja3epHOH ANPPAKIUN U paccerBaHUs (C HUCIOIb30BAHUEM

cepun SALD, npoussoaumoii komnanuent Shimadzu Corporation). IIpeanodrurenbHbli HIKHUHI
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npenen pasmepa dactull CroOs cocTapisier, HapuMep, 1 MKM.

[0068] Cr,O3, Hampumep, mperncraBisier cobori okcun xpoma (III), mpomsBomUMBII
komnanueit Wako Pure Chemical Industries, Ltd.

[0069] Ipyrue KOMIIOHEHTbI

Croii 21 TBEpAOro CMa304HOIO MOKPBITUS TAKKE MOXKET COAEPKAaTb AHTUKOPPO3UHHYIO
n00aBKy ¥ aHTUCENTHK WU T.I1., U3BECTHBIE B YPOBHE TEXHUKH.

[0070] AnTHKOppO3UitHas noOaBKa

Croii 21 TBEpIOro CMa304HOTO MOKPBITUS JOJKEH UMETh aHTUKOPPO3UOHHBIE CBOMCTBA,
KOTOpbIE MOTYT COXPAHSThCSI B TEUEHHE JIUTENIbHOIO MEepUoja BpeMEHH A0 (PaKTHUECKOTO
ucrnonb3oBanus. [1o 3Toi npuyune cioil 21 TBepaOro CMa3O4HOro MOKPBITHS MOKET BKJIIOYATh
B ce0s aHTUKOPPO3WIHYI0 H00aBKYy. AHTHUKOppO3uiiHash no0aBka B OOIIEM OTHOCHUTCS K
nobaBkaM, WMEIOLINM CBOHCTBA CONPOTHBIIEHHS KOPPO3WH. AHTHUKOppO3HiiHas pnoOaBka
BKJIFOYAET B ce0sl, HAIPUMeEp, 10 MEHbIIEH Mepe OIUH THII, BBIOPAHHBIA M3 TPYIIIBI, COCTOSLIEH
u3 tpunomudochara amomMuHHuA, (ocPuTa ATOMHUHUS U KaJbLMEBOTO HOHOOOMEHHOTO
OUOKCcHUAa KpeMHus. [IpennmoyTuTensHO aHTHKOppO3WiHas no0aBka BKIFOUAeT B ceOs 1O
MEHBILEH Mepe OIUH THII, BBIOPAHHBIA U3 IPYIIILL, COCTOSIIEH U3 KaJIbLIUEBOTO HOHOOOMEHHOTO
auokcuaa kpemHus u (Qocdura amomuHus. Jpyrue mpuMepbl aHTUKOPPO3HHHBIX HOOABOK,
KOTOpblEe MOTYT OBITb HCIOJNB30BAHBI, BKIIOUAIOT B CeOs AOCTYNMHOE HA PBIHKE PEAKTHBHOE
BOJIOOTTAJIKUBAIOIIEE BEIECTBO.

[0071] Conep:xaHue aHTHKOPPO3MHHONW n00aBKM B cioe 21 TBEPAOro CMa30YHOTO
MOKPBITUS MIPENNOYTUTENBHO HAaXOAuTCsl B Auana3oHe oT 2 1o 10 mac.%. Korna copepskanue
AHTUKOPPO3MHHOM M00aBKH COCTaBisieT He MeHee 2 mac.%, cioii 21 TBepAOro CMa3o4HOro
HOKPBITHS JONOJHUTEIBHO HMEET CTAOMIIBHO BBICOKHE aHTHMKOPPO3HOHHBIE cBolcTBa. C npyroi
CTOPOHBI, KOTZIa CONepKaHNEe aHTUKOPPO3UIHON nobaBku coctasisier He Oonee 10 mac.%, cioii
21 TBepAOro CMa304YHOTO MOKPBITHSI UMEET CTA0MIIBHO BBICOKYIO CMa3bIBAIOLIYIO CIIOCOOHOCTb.
Ecnu  comepikaHue — aHTUKOppO3uiiHON — nmobaBku — coctaBmsier  Oomee 10 wmac.%,
AHTUKOPPO3HOHHBIH 3 (HEKT TOCTUTHET TOYKH HACBIIICHUS.

[0072] ArTHCEnTHK

Cnoii 21 TBepaoro CMa304HOIO TMOKPBITUS MOKET JAOIMOJHUTENIBHO COIEpIKaTh
AHTHCENTHK. AHTHUCENTHK TakXe B OOINEM OTHOCHTCS K Jo0aBKaM, HMEIOLINM CBOMCTBA
COTIPOTUBJIEHUS] KOPPO3HH.

[0073] TonmuHa CI0Ost TBEPIOTO CMA30YHOTO MTOKPBITHS

Tonmuna cnost 21 TBEpAOro CMa304HOIO MOKPBITUS NPEANIOYTUTEIBHO COCTaBIsAeT OT 10
1o 40 mxm. Korga Tonmuna cnost 21 TBepaoro cMa3o4HOro NOKPBITHsS cocTasisgeT 10 MKkM unun
Oornee, MoxkeT cTaOMIBHO OOECHeunMBATBHCS BBICOKAs CMasbiBaromas criocobHoctb. C mpyroit
CTOPOHBI, KOTJ]a TOJIIUHA C1os1 21 TBEPAOro CMa304YHOTO MOKPBITHS COCTaBisieT He Oonee 40
MKM, O0€CredYMBarOTCs CTa0WIIbHBbIE AATe3MOHHBIE CBOWMCTBA Cyosi 21 TBEPIOrO CMA30YHOTO
nokpbiTusi. Kpome Toro, xorga tommuHa ciiost 21 TBepAOro cMa3o4HOro MOKPBITHSI COCTABIISIET
He Oonee 40 MKM, IOCKOJIBKY JIOMYCK pe3bObI (3a30p) MOBEPXHOCTEN CKOJIBKEHUS PACIIUPSIETCS,

MECIKIMOBEPXHOCTHOC AABJICHUC BO BPEMS CKOJIBKCHHUA YMCHBIIACTCH. B cBs3u ¢ 3TUM MOXKET
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OBITH TPENOTBPAIIEHO YPE3MEPHOE YBEIMYEHHE KPYTALIEr0 MOMEHTa CBUHYMBAHUS.
CooTBeTCTBEHHO, TOJNIIMHA cj0s 21 TBEpAOro CMa30YHOTO MOKPBITHS MPEANOYTHUTENBHO
cocrasisieT oT 10 go 40 Mxm.

[0074] Tonmuny cnos 21 TBEpAOro CMa30YHOIO MOKPBITHS H3MEPSIOT CIEAYIOLINM
ciocobom. TommuHy cnost 21 TBEpAOro CMa30YHOTO MOKPBITUS U3MEPSIIOT B YETBIPEX MECTaX Ha
KOHTAKTHBIX IOBEPXHOCTAX 6 M 9, Ha KOTOpBIX 00Opa3zoBaH ciod 21 TBEpHOro CMa304HOIO
HOKPBITHS, C HCIIOJNIb30BAHUEM BHXPETOKOBOrO (ha30BOTO HM3MEPHTENS TOJIIUHBI HMOKPBITHS
PHASCOPE PMP910, npomssogumoro kommanuedi Helmut Fischer GmbH. H3mepenue
BBIMOJIHSKOT ~ crocobomM, coorBercTByrommM  ISO  (MexayHaponHass —OpraHu3auusl IO
crangaprizanmn) 21968 (2005). Mecramu U3MepeHHs SBJSIFOTCS YeThIpe MecTa (YeThpe MecTa
nox yriom 0°, 90°, 180° 1 270°) B OKpY’KHOM HaNpaBJIEHUU PEe3bOOBOro coenuHeHust 1 st Tpyo
win Tpyook. Cpennee apupMeTHUecKOe pe3yJIbTATOB HU3MEPEHHs MPUHUMAIOT B Ka4yeCTBE
TOJIIIMHBI €105 2] TBEpIOro CMa304HOrO MOKPBITHUS.

[0075] Crnoit 21 TBepAOro CMA30YHOIO TOKPBITHS MOXET ObITh 0Opa3oBaH M3 OIHOTO
CJIOSI WJIM MHOXKECTBA CJIOEB. BhIpakeHHE «MHOXKECTBO CIIOEB» OTHOCHTCS K IBYM HJIH Oojee
ciosiM cjos 21 TBEpIOro CMa3ouHOIO MOKPBITHS, NMOOYEPEAHO HAHECEHHBIM Ha KOHTAKTHYIO
noBepxHOCTh. JlBa mim Gosee cioeB cinost 21 TBEPOOro CMa304YHOTO MOKPBITHUS MOTYT OBITh
0o0pa30oBaHbl MyTEM IMMOBTOPEHUS HAHECEHUsSI W OTBepkaeHus kommnosunuu. Crnoit 21 TBepmoro
CMa304YHOT0 MOKPBITUSL MOKET ObITh OOpa30BaH HEMIOCPEICTBEHHO HA KOHTAKTHOM IMOBEPXHOCTH
WM MOXET OBbITh 00pa3oBaH MOcCie MOArOTOBKH (IIOATOTOBOK) MOBEPXHOCTH, ONMUCAHHON HUXKE,
BBITNIOJIHIEMON Ha KOHTAKTHOU MTOBEPXHOCTH.

[0076] OcHOBHO# MeTa/T pe3b0OBOro CoennHeHus st TpyO il TpyOok

Komnosunusi OCHOBHOrO MeTayuia pe3pOoBOro coenuHeHust 1 s tpyd miam TpyOOK
oco0o He orpaHnyeHa. [IpuMepsl OCHOBHOIO MeTaJlla BKJIFOUAIOT B CeOsl YIIIEPOAUCTBIE CTAIH,
Hep:KaBeollie CTald U JierupoBaHHble  crtanu. Cpenm  JErMPOBaHHBIX  CTaJeil
BBICOKOJIETUPOBAHHbIE CTaJld, HalpuMep, IyIUIEKCHbIE HEpIKaBelollne CTallk, KOTOpbIe
comepskaT Jerupyrooire sjaeMeHTbl, Hampumep, Cr, Ni u Mo u cmaB Ni, UMEOT BBICOKOE
cornpoTtusyieHue koppo3uu. CrenoBareabHO, MPU UCMONb30BAaHUU BBICOKOJIETHPOBAHHBIX CTaJIei
B Ka4eCTBE OCHOBHOTO MeTajula O0eCHeuMBAeTCs MPEBOCXOAHOE COMPOTHUBICHHE KOPPO3HU B
arpeccuBHOMN cpelie, KOTOpasi COAEPKUT CEPOBOAOPO MIIM JUOKCHU] YIJIepoa WU T.11.

[0077] Criocob u3roToBIeHUs

Hanee Oymer omucad croco® W3rOTOBIEHHs Pe3bOOBOro coenuHeHws | s TpyO wim
TpyOOK B COOTBETCTBHH C HACTOSIIIUM BAPHUAHTOM OCYIIECTBIICHUSI.

[0078] Cmocob wusroroBieHHsi pe3bOOBOro coemuHeHwst | s TpyO wiu TpyOOK B
COOTBETCTBHH C HACTOSIIIMM BAPHAHTOM OCYINECTBJIEHHUs BKIIFOYAaeT B ceOs sTanm oOpa3oBaHUs
CJIOSI TBEPIOTO CMa304yHOro mokpbiTus. Ha stame oOpa3oBaHMs COSI TBEPAOTO CMAa30YHOTO
MOKPBITHS HA 10 MEHbIIEH Mepe OAHOH M3 KOHTAKTHBIX IMOBEPXHOCTEH HUMMeENs S u MypTsl 8
00pa3yroT ¢Jioii 21 TBEpPIOro CMa304HOrO MOKPBITHSI.

[0079] Dran obpa3zoBaHMsA CIOSI TBEPIOTO CMA30YHOTO MOKPBITHS

Ortan 00pa3oBaHUsl CJIOS TBEPAOrO CMA30YHOIO MMOKPBITUS BKJIIOUaeT B cebst srtar
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HAHECEHUsT W JTanm OTBepxkAeHMs. Ha srane HaHeceHUss HAa MO MEHbLIEH Mepe OAHy U3
KOHTAKTHBIX MOBEPXHOCTEH Hummens 5 U My(pTbl 8 HAHOCAT KOMIO3HMLMIO Uil 00pa30BaHUs
CJIOSI TBEPJIOTO CMA30YHOIO MOKPBITHS (TakXKe YIOMHUHAEMYIO MPOCTO KaK «kommno3uuusy). Ha
JTamne OTBEPXKAEHMUsS OTBEP)KIAAI0T KOMIIO3MLIMIO, KOTOpas Oblla HaHEeCeHa Ha KOHTAKTHYIO
HIOBEPXHOCTB, ¢ 00pa3oBaHHeM ciiosi 21 TBEpAOro CMa304HOTO MOKPBITHS.

[0080] CHauana roToBST KOMIIO3HMLMIO JIJisI 0Opa3oBaHMs CJIOS TBEPIOTO CMAa304YHOTO
nokpbiTHsa. Kommnosunust 111 oO6pa3oBaHMsl CIIOSI TBEPAOTO CMAa304YHOTO IMOKPBITUSI CONEPIKHUT
CMOJTy, TBepAbId cMa304HbIi mopoiok U CryO;. Kommnosuius 6e3 pacTBOpUTENss MOXKET ObITh
NPUTOTOBJIEHA, HAMIPUMEp, MyTEeM HarpeBa CMOJbI 10 PACILIABIEHHOTO COCTOSHUS, NOOABICHUS
TBeproro cmaszouHoro mopomka u CryO; u cmemmBanusi ux. Komnosummsi Moxker ObITb
W3rOTOBJIEHA U3 MOPOLIKOBOW CMECH, IPUTOTOBJICHHON MyTEM CMEIIUBAHUS BCEX KOMIIOHEHTOB
B (popMe MopoIKa.

[0081] KoMno3uuusi ¢ pacTBOPHUTENIEM MOXET OBITh MPUTOTOBJICHA, HANPUMED, MyTeM
pacTBOpeHMs] WJIM AMCIEPTUPOBAaHMs CMOJIBL, TBepAOro cmasouHoro nopomka u Cr,O; B
pacTBOpUTENe U CMEIINBAHUSA UX. [IpuMephl pacTBOPUTENS BKIIOYAIOT B ce0st BOAY, pa3iMyHbIe
THUIIBI CIUPTA U OpraHuueckue pactBopurenn. JJons pactBoputens ocodo He orpaHuueHa. Jlons
pPacTBOPUTENST MOXKET PEryJHpPOBAaTBCA OO COOTBETCTBYIOIIEH BSI3KOCTH B COOTBETCTBUM CO
criocobom HaneceHus. [lons pacTBopurensi cocramisier, Hanpumep, ot 30 mo 50 mac.%, eciu
B35ITh BCE KOMIIOHEHTBI, KpoMe pacTBopuTens, 3a 100 mac.%.

[0082] DTan HaHeceHUs

Ha »Ttane HaHeceHHMs] KOMIO3ULMI) HAHOCSAT Ha KOHTAaKTHYI) IIOBEPXHOCTb O, 9
CIIOCOOOM, U3BECTHBIM B YPOBHE TEXHUKH.

[0083] B ciyuae kommo3uuuu 0Ge3 pacTBOPHUTENS IJII HAHECEHUS KOMITO3UIIMU MOJKET
OBITb TIPUMEHEHO HAHECEHHWE TIops4Yero pacrjasa. [Ipy HaHECEHHMH TOpSYero pacruiaBa
KOMIIO3ULIMIO HArpeBarOT Ml pACIUIABJICHUS CMOJIBI OO JKUAKOTO COCTOSIHUSL C HM3KOM
BSI3KOCTHIO. KOMIO3HLIMS B KUIKOM COCTOSIHUM MOJKET OBITh PaCIHbLICHA M3 PACHBUIMTEIBHOTO
nucrosieta ¢ GyHKIUEH moanepkaHus Temneparypbl. KOMIO3UIMIO HArPEeBAIOT M PACIUIABIISIFOT
B pe3epByape, BKIIOYAOMIEM B ce0sl MOIXOASIIUN MEXaHW3M MEepPEMEIINBAHUS, TOAAT C
MOMOIIBIO JO3UPYIOLIEr0 HAcoCa B PACHBUIUTENbHYIO TOJOBKY (MOANEPKUBAEMYIO TIPU
3aJaHHOH TeMITEPaType) PacIbUIUTENLHOTO MUCTONIETA C IIOMOLIBIO KOMIIPECCOPa U PACTIBUISIOT.
Ilonnep;xxuBaemple TeMmmepaTypbl AJsi BHYTPEHHEM 4YacTU pe3epByapa W pPaCHbUIMTENbHOU
FOJIOBKH PEryJUPYIOT B COOTBETCTBHM C TEMIIEPATYypOH IJIABJIEHUS CMOJbl B KOMIIO3HULIUH.
BmecTto HaHeceHHMsI TIOKPBITHSI pPACIbUIEHMEM MOXKET OBITh MPHMEHEH Jpyroil cmocod
HAHECEHHUsl, HaIpUMep, HAHECEHNE KUCTBI0 WM HAHECEHHWE METOAOM OKyHaHus. Temmeparypa,
70 KOTOPOM HAarpeBar0T KOMITO3ULMIO, MPEANOYTUTEIbHO BbILIE, YeM TeMIIepaTypa IUIaBJICHHUS
cmonbl Ha 10-50°C. Ilepen HaHeceHHMEM KOMIIO3MIMU MO MEHbIIEH Mepe OIHY KOHTAKTHYIO
MOBEPXHOCTD O, 9, HA KOTOPYIO OJKHA OBITh HAHECEHA KOMIIO3HILIMS, HUMMENs 5 i MyQThl 8
MPEANOYTUTENBHO HArPEBAIOT A0 TEMIIEPATyphbl BBILIE, Y€M TEMIIEpaTypa IUIABJIECHUS CMOJIBL
DTO NO3BOJISAET MOIYYUTh XOPOILINUE CBOMCTBA MOKPBITHS.

[0084] B cny4ae KOMITO3ULIMKM C PACTBOPUTENIEM KOMIIO3UIMIO B (opMe pacTBoOpa
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HAHOCST Ha KOHTAKTHYIO MOBEPXHOCTh PACIbUIEHUEM MM APYyruM crocodom. B sTom ciydae
BSI3KOCTh KOMIIO3HIIMU HEOOXOIMMO OTPEryJNpOBaTh, YTOOBI OHA MOTJIa OBITH HAHECEHA MyTEM
pacblIEHUsl B CPee C HOPMAJIBbHOM TEMITEPATYPOMN U AABIECHUEM.

[0085] DTan oTBepkaEHUs

Ha »stane oTBepkaeHMs] OTBEPXKOAKOT KOMIIO3MLIMIO, HAHECEHHYH) HA KOHTAKTHYIO
HIOBEPXHOCTB, ¢ 00pa3oBaHHeM ciiosl 21 TBEpAOro CMa304HOTO MOKPBITHS.

[0086] B cnyuae xommosmiuu Oe3 pacTBOpuTenst Ciod 21 TBEpHOro CMa304YHOTO
MOKPBITUSL  O0pa3ylOT MyTeM OXJKISHHs KOMIIO3WULUKM, HAHECEHHOW HAa KOHTAKTHYIO
MOBEPXHOCTh 6, 9, NO3BOJSAA KOMIO3MLIMM B PACIUIABJIEHHOM COCTOSIHUM 3aTBEPAETD.
Oxna’kaeHuss MOXKET BBIMOJHATBCS CIMOCOOOM, HM3BECTHBIM B YpPOBHE TEXHHKH. IIpumepsl
OXJIQXKJICHUS BKJIFOYAIOT B Ce0st €CTECTBEHHOE OXJIAXKIEHHSI U OXJIAXKIEHUE BO3AYXOM.

[0087] B cnyyae KOMIIO3MLIMM C pacTBOpUTENeM cjioll 21 TBEpHOro CMa3o4vyHOTO
MOKPBITHSL 0OPa3yIOT MyTeM CYLIKHA KOMITO3UIIMH, HAHECEHHON Ha KOHTAKTHYIO MMOBEPXHOCTH O,
9, MO3BOJISIsI KOMIIO3UIMU 3aTBepAeTh. CylIka MOMKET BBINOJHATBCS CIOCOOOM, M3BECTHBIM B
ypoBHE TeXHUKHU. [IprMeps! CyIIKH BKIFOYAIOT B C€0s1 €CTECTBEHHYIO CYIIKY, CYLIKY BO3AYXOM
HU3KOHN TeMIepaTypbl U BAKYYMHYIO CYIIKY.

[0088] Dtam OTBep>KACHHS MOKET BBIMOJHATHCS MyTEM OBICTPOTO OXJIAXKIEHUS C
UCTIONb30BAHUEM, HAINpPUMEP, CHUCTEMbl OXJIAXKIEHUS Ta3000pa3HbBIM a30TOM WA CHUCTEMBI
OXJIAKIEHUs] IUOKCHUAOM yriepoma. B cimydae oOCyIIecTBiE€HUs OBICTPOTO OXJIAXKIEHUS
OXJIAK/IEHHE BBIMOJHSAOT HENpsIMbIM  00pa3oM Ha  IMPOTUBOIOJIOKHOW  TOBEPXHOCTH
OTHOCUTEJIbHO KOHTAKTHOW MOBEPXHOCTH 6, 9 (B ciyuae My(Thl 8 Ha BHEIIHEHl MOBEPXHOCTHU
CTaJbHON TPYObI 2 WJIM COENUHHTENS 3, a B Cllydae HUMIMENs 5 Ha BHYTPEHHEW MOBEPXHOCTH
crambHOM TpyObl 2). DTO mpemoTBpamiaer paspylieHue ciost 21 TBepAOro CMa3ouHOTO
HOKPBITHSI, KOTOPOE MOXKET OBITh BBI3BAHO OBICTPBIM OXJIAJKACHHEM.

[0089] IlpennouTurenpHO, cioi 21 TBepHOro CMa304HOIO MOKPBITUS MOKPBIBAET BCIO IO
MEHbLIeH Mepe OAHY M3 KOHTAKTHBIX MOBEpXHOCTe 6 u 9 Hummens 5 u mydter 8. Croii 21
TBEPJOTO CMA304HOI0 MOKPBITUS MOXKET MOKPBIBATH TOJIBKO YaCTh KOHTAKTHBIX IMOBEPXHOCTEHN 6
u 9 (HampuMep, TOJIBKO METAJUTHYECKUE YIUIOTHUTENIbHbIC yyacTku 10 u 13).

[0090] Cmoco® wu3roroBieHus pe3pOoBOro coeawHeHus | g TpyO wiam TpyOOK B
COOTBETCTBUH C HACTOSILIMM BAPHUAHTOM OCYIIECTBJICHUS TAaK)Ke MOXKET BKIIFOYATh B ceOs 3Tam
o0pa3oBaHUsl CIOS TOKPBITHA W3 CIUIaBa Zn Tmepen 3TarnoM oOpa3oBaHMS CJIOST TBEPAOIO
CMa304YHOTO TMOKPBITHs. JTar 00pa3oBaHMs CJIOS MOKPHITHA U3 CIIaBa Zn BBIIOJHSIOT Nepen
sTanoM 00pa3oBaHUs CJIOS TBEPIOTO CMAa30YHOIO MOKPBITHS, TO €CTh MepeN BBIIICYKA3aHHBIM
sTarnoM HaHeceHus:. Ha stame oOpa3zoBaHMs CIIOS IIOKPBITHS M3 CIUTaBa Zn Ha MO MEHbIIEH Mepe
OJHOW M3 KOHTaKTHBIX MOBEPXHOCTEH HHIIMENS S5 U My(pThl 8 MyTeM rajabBaHHU3aLUN 0Opa3yOT
CJION MOKPBITHUS U3 CIIaBa Zn.

[0091] Dtanm obpa3zoBaHMs CIIOS TOKPBITHS U3 CIUIaBa Zn

Ha stane oOpa3oBaHus €10 MOKPBITUS U3 CIJIaBa Zn HA 1O MEHbLIEH Mepe OTHOU u3
KOHTaKTHBIX TIOBEPXHOCTeH Hummeast 5 u My(Tbl 8 myTeMm ragpBaHU3alMM OOPa3yKOT CIOH

MIOKPBITHS U3 CILIaBa Zn.
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[0092] AnbrepHaTHBHO, Ha 3Tame OOpAa30BAHUS CJIOS MOKPBITUS M3 CIUIaBa Zn CIIOH
MOKPBITUS U3 CIIaBa Zn OOpas3yrOT NMyTeM rajbBaHHU3alMd Ha O MEHbLIEH Mepe OJHOW H3
KOHTAKTHBIX TOBEPXHOCTeH HuUMNmens 5 u My(Thl 8 MM Ha LIEPOXOBATOCTU INMOBEPXHOCTH,
00pa30BaHHON HAa KOHTAKTHBIX MIOBEPXHOCTSIX.

[0093] 3a cuer BBIMONHEHUs 3Tama OOPAa30BaHMS CJOSI TOKPBITHS M3 CIUiaBa Zn
CONPOTHUBJICHHE 3a€IaHHIO U CONPOTHBIICHNE KOPPO3UHU pe3b00BOro coenuuenus 1 s Tpyo nim
TpyOOK yBenmumuuBarotrcs. Ilpumepsl 3Tanma oOpasoBaHMs CJIOS HOKPHITUS U3 CIulaBa Zn
BKJIIOYAKOT B ceOst 00pabOTKy MyTeM HAaHECEHHUs OJHOCJOWHOIO IMOKPBITHS ¢ MCIOJIb30BAHHEM
Metajuia Zn, oOpabOTKy IMyTeM HAHECEHUs! ABYXCIOWHOTO MOKPBITHS, BKJIOYAIOIIEro B CeOst
cioii Zn u cioii Ni, u 00paboTKy myTeM HaHECEHUS TPEX CJIOMHOTO MOKPBITHUS, BKIIIOYAIOIIETO B
cebst cioit Zn, cnoii Cu u cnoit Sn. B cnyuae cranpHOH TpyOB! 2, BBINOJIHEHHOW U3 CTaJH,
umeroreit conepxkanue Cr 5% wunmu 6osee, npennodTuTebHON 00padoTKOM siBisieTcst 00paboTka
NyTeM HaHECEHHsI MOKPBITHS u3 criaBa Zn—Co, o0paboTka myTeM HAaHECEHUs MOKPBITHSA H3
crutaBa Cu—Sn—Zn u 00paboTka MyTeM HaAHECEHUs MOKPBITHS U3 cruiaBa Zn—Ni.

[0094] Ob6paboTka myTeM TrajJbBaHU3ALUN MOKET BBIIMOJIHATHCS CIIOCOOOM, U3BECTHBIM B
ypOBHE TEeXHUKH. Hampumep, roToBAT raJbBaHHYECKYIO BAHHY, BKJFOUANOLIYIO B ceOs HOHBI
METAIIMYECKUX 3JIEMEHTOB, KOTOpPbIE JOJDKHBI COAEPKAThCS B CJIOE MOKPBITUS U3 CIlIaBa Zn.
3areM 1Mo MeHbIIeH Mepe OIHY M3 KOHTaKTHBIX MOBepxHOCTeH 6 u 9 Hummens 5 u mydrtsl 8
NOTPYKal0T B TrajbBaHUYECKYH0 BaHHYy. IlyTeM mnpomyckaHus TOKa uepe3 KOHTAKTHYIO
MOBEPXHOCTD 6 W/mu 9 00pa3yroT CIOH MOKPBITHS U3 CIUIaBa Zn HA KOHTAKTHOW MOBEPXHOCTH.
VYcnoBust 00paboTKH, BKIIOUAOLINE B Cce0sl TemrepaTtypy TrajbBaHUYECKOH BaHHBI U
NPOIOJKUTEIBHOCTh 00Pa0OTKH, MOTYT OBITh YCTAHOBJIEHBI COOTBETCTBYIOIIUM 00pa3oMm.

[0095] B wacTHOCTH, Hampumep, B ciydae oOpa3oBaHUs CJIOs MOKPbITUA U3 crutaBa Cu—
Sn—Zn ranpBaHUYECKasl BAHHA CONEPKUT MOHBI MEU, HOHBI 0JIOBA U MOHBI IMHKA. Kommozurys
rajbBaHMYECKON BaHHBI MIPEATIOUTHTENBHO siBisiercs caenyrommeiit: Cu: or 1 mo 50 r/m, Sn: ot 1
o 50 r/n u Zn: or 1 mo S5O0 r/nm. YcnoBusiMu TajbBaHU3ALMHU SIBISIIOTCS, Hampumep, pH
ranpBaHudeckoi BaHHBI OT 1 1m0 10, Temmeparypa ranpBaHHueckoil BaHHbI 60°C, MIOTHOCTH
Toka ot 1 10 100 A/nm” 1 Bpems 06paboTku ot 0,1 10 30 MUHYT.

[0096] B cny4yae oOpa3zoBaHUsI CJIOSI MOKPBITUS U3 cIuiaBa Zn—Ni raJpBaHUYECKasi BAHHA
CONEpP>KUT HOHBl LMHKAa M HOHbl Hukensd. Kommosuuus ranbBaHUYECKON  BaHHBI
NPEATIOUTUTENBHO siBysieTcst crenyromei: Zn: ot 1 go 100 r/m u Ni: ot 1 go 50 r/a. YcaoBusimu
rajbBaHU3aLMK SBJSAIOTCA, Hanpumep, pH ranbBanudeckoi BanHbl OT 1 go 10, Temneparypa
raJIbBAHMYECKOM BaHHbI 60°C, TWIOTHOCTb ToKa OT 1 10 100 A/am” u Bpemsi oopadotku ot 0,1 1o
30 MUHYT.

[0097] TeepmocTb ClOsi TOKPBITHS M3 CIUlaBa Zn MPEANOYTUTENbHO MPEICTABISET
MHUKPOTBEPAOCTh 1Mo Bukkepcy, cocrapmsromyo 300 wnmm OGonee. Ecnim TBepmocTs cioi
MOKPBITHST U3 cruiaBa Zn cocrasisier 300 unm Oosee, pe3pOoBoe coenuHenue 1 mist TpyO wim
TpyOOK UMeeT CTa0MIIbHO BBICOKYIO KOPPO3HOHHYIO CTOHKOCTb.

[0098] TBepmocTh CJIOST TMOKPBITHS M3 CIUIaBa Zn MOXET OBITh U3MEPEeHa CISIYIOIIHM

oOpa3oM. BeiOnparoT nATe NPOU3BOJIBHBIX YYACTKOB CJIOS IIOKPBITUS U3 CIIJIaBa Zn MOJYYeHHOTO
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pe3pboBoro coenunenus 1 misa TpyO wiu Tpybok. M3mepstor tBeprocts no Bukkepcy (HV) Ha
KQXXIOM U3 BbIOPAHHBIX Yy4YacCTKOB B COOTBETCTBUM cO craHmaptoMm JIS Z 2244 (2009).
VY CnoBUsIMH UCTIBITAHMSL SIBJIIIOTCST KOMHATHAsI Temriepatypa npu ucnsitanuu (25°C) u ycunue
npu ucnbitanuun 2,94 H (300 rc). CpenHee monydeHHBIX 3HAaYeHWH (BCEro B 5 MeCTax)
OTIPEAEISAI0T KaK TBEPAOCTD CJIOSI TIOKPBITHS U3 CIIIaBa Zn.

[0099] B cnyuae oOpaboTkM myTeM HAHECEHHMs MHOTOCJIOHHOTO MOKPBITHS TOJIIHHA
CaMOTr0 HMJKHETO CJIOsl MOKPBITUSL MPEANOYTUTENBHO COcTaBisieT MeHee 1 MxkM. Tonmuna cios
nokpeiTusi  (OOIasi TOJNIIMHA CJIOEB TMOKPBITUS B CJIy4ae MHOTOCJIOWHOTO TMOKPBITHS)
MIPEANOYTUTENBHO HAXOAUTCS B IUAIa30He OT 5 10 15 MKM.

[0100] TonmuHy ClOsi MOKPBITUS U3 CIJIaBa ZNn U3MEPSIFOT CIEAyImuM o0pa3om. 30H.
BUXPETOKOBOTO  ()a30BOr0  M3MEpHTENs] TOJIIMHBI IUIEHKH, cooTBeTcTByromero ISO
(MexnyHaponHasi opraHusanusi mo cranpapruszauuu) 21968 (2005), nmpuBOAST B KOHTAKT C
KOHTAKTHOM MOBEPXHOCTBIO, HA KOTOPOI 00pa3oBaH CJIOH MOKpBITHA U3 cruiaBa Zn. M3mepsor
pa3HOCTh (ha3 MEKAY BBICOKOYACTOTHBIM MAarHUTHBIM IOJIEM Ha BXOJHOW CTOPOHE 30HIA U
BUXPEBBIM TOKOM Ha CJIO€ TOKpbITUS M3 crulaBa Zn—Ni, KOTOpblH Obul BO30YXIeH
BBICOKOYACTOTHBIM MAarHUTHBIM MosieM. [IpeoOpas3yroT pa3HOCTh (a3 B TOJNLINHY CIIOST TOKPBITHS
U3 CIu1aBa Zn.

[0101] Croco® w3roToBiieHHs] pe3bOOBOro coemuHeHust | mast TpyOd wiu TpyOOK B
COOTBETCTBUH C HACTOSILIUM BapUAHTOM OCYIIECTBJIEHMs] MOXET JOMOJHUTEIbHO BKJIKOYATh B
ceOss mepen stamoM o00pa3oBaHMs CJIOS TOKPBITUA W3 CIjlaBa Zn 3Tanm  00pa3OBaHUS
LIEpOXOBATOCTH IMOBEPXHOCTH, HA KOTOPOM Ha IO MEHbLIEH Mepe OJHOM W3 KOHTAKTHBIX
noBepxHOCTel HUnmens 5 u MyQgtbl 8 00pasyroT HIEPOXOBATOCT MOBEPXHOCTH.

[0102] DTanm obpa3oBaHMs MEPOXOBATOCTH NOBEPXHOCTH

Ha stane oOpa3oBaHus IIEpOXOBATOCTH MOBEPXHOCTU HA MO MEHbIIEH Mepe OIHOW u3
KOHTaKTHBIX TOBEPXHOCTEH HUMMens 5 u MyQThl 8 00pasyloT LIEpOXOBATOCTb MOBEPXHOCTH.
[ITepoxoBaTOCTh ~ MOBEPXHOCTH  MPEONOYTHTENIbHO  HUMEET  CpeaHeapru(pMeTHYecKyro
mepoxoBatocTh Ra or 1 10 8 MKM 1 MakcuMasbHYIO 1epoxoBaTocTh Rz no Beicote ot 10 go 40
mkM. Korma cpenHeapugmernyeckas LiepoxoBarocTb Ra cocraBnsier He MeHee | MKM, a
MaKCUMaJbHas lIepoxoBaTOCTh Rz 1o BricoTe cocTaBiser He MeHee 10 MM, cioit 21 TBepaoro
CMa304HOIO TOKPBITHSI MMEEeT JOIMOJIHUTENbHO YIJy4YIIEeHHble aire3uoHHble cBoiictBa. Korma
cpenHeapudmeTHueckas mepoxoBaTocTh Ra cocrtaBisier He Oojee 8 MKM, a MakCHMaJbHAs
IIepOXOBaTOCTh Rz Mo BhICOTE cocTamisier He Oonee 40 MKM, MpENOTBpaINAeTCs TPEHHE, U,
CJIeIOBATENBbHO, MPENOTBPAILAETCS MOBPEXKACHUE U PACCIOCHHE CJIOsl 21 TBEpAOro CMa3o4HOro
MOKPBITHSL.

[0103] MakcuMajpHYIO IIEPOXOBATOCTh Rz MO BBICOTE W CpeaHeapupMeTHUECKYHO
IepOXOBAaTOCTh Ra, ynmoMuHaeMmbie B HaCTOALEM OMUCAHUU, U3MEPSIOT Ha ocHose JIS B 0601
(2013). MakcuManbHYIO HIEpOXOBATOCTh Rz 1O BbICOTE H  CcpenHeapuPMETHUECKYIO
IIEPOXOBATOCTh Ra M3MEPSIOT ¢ UCMOMB30BAHUEM CKAHUPYIOLIETO 30HI0BOr0 MUKpockomna (SPI
3800N, npoussoautcst kommanueii SII NanoTechnology Inc.). Ycenosusimu usmepenus siiseTcst

KOJINYECTBO IMOJYYEHHbIX ToUeK HaHHbIX 1024 x 1024 Ha yyacTkax oOpas3ia 2 MKM X 2 MKM B
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KauecTBe €IMHMHIIbI MOJyUYeHHBbIX NaHHBIX. basoBas mimHa cocrasisier 2,5 mMm. Uem Oosblie
MaKCHMaJlbHasl IIEePOXOBAaTOCTh Rz 1o BBICOTE, TeM OOJblile YBEIMYUBAETCS TUIOMAIb KOHTAKTa
co cinoeM 21 TBepaOro CMa3o4HOrO MOKPbITUS. B CBS3M C 3TUM aAre3MOHHBIE CBOMNCTBA
OTHOCHUTENIBHO CJIOSI TBEPAOrO CMA304HOrO MOKpBITUSA 21 yiydmnaroTcss 3a CYeT SIKOPHOTO
s¢¢exra. Korna anre3nonHble cBoOicTBa €105 21 TBEPIOr0 CMa30YHOIO MOKPBITUS YIIy4LIAIOTCH,
pe3pboBoe coenuHeHwe 1 s TpyO wWiuM TPyOOK HMeEET IOMOJIHUTENBHO YBEJIHYEHHOE
CONIPOTUBJICHUE 33€AAHHUIO.

[0104] Yrto kacaercsi IEPOXOBATOCTH KOHTAKTHBIX MOBEPXHOCTEH 6 W 9 pe3pOOoBOro
coenuiHeHust 1 anst TpyO wim TpyOOK MakCHMAaJibHAsl IIEPOXOBATOCTh Rz Mo BBICOTE OOBIYHO
HAXOIUTCS B JUAra3oHe NMpUOMM3UTENnbHO OoT 3 10 5 MkM. Kornma mepoxoBaToCTh KOHTaKTHBIX
MOBEPXHOCTEH 6 M 9 TOCTaTOYHO BEJHMKA, aAre3MOHHBIE CBOMCTBA MOKpPbITHSA (€051 21 TBEpIOTO
CMa304YHOTO TIOKPBITHSI WM CJOS TIOKPBITHS M3 CcIilaBa Zn), 0Opa30OBaHHOIO Ha
COOTBETCTBYIOLIEH KOHTAKTHOW MOBEPXHOCTH, yJydImaroTcs. B pesynbrate pe3pOoBoOe
coenuHenune 1 st TpyO wim TpyOOK mMmeeT elne 0Oojiee BHICOKOE COMPOTHBIICHUE 3a€NaHUI0 U
conpoTtusyieHue koppo3uu. COOTBETCTBEHHO, MPEANOYTUTENBHO, YTO KOHTAKTHbIE TOBEPXHOCTHU
6 u 9 moxBepraroT 3Tamy 0Opa30BaHUS INIEPOXOBATOCTH IMOBEPXHOCTH IO HAHECEHUs] HAa HUX
KOMITO3UIIMH sl 00pa30BaHMsl BBILIEYKA3aHHOTO €JI0si 21 TBEpAOro CMa30UHOrO MOKPBITHS.
Hampumep, stan odpa3oBaHus MIepOXOBATOCTU MOBEPXHOCTH MPEICTABIISIET COOOM MO MEHbIIEH
Mepe onHy oOpaboTKy, BBIOPAHHYIO W3 TPYMIbI, COCTOSIMIEH M3 MEeCKOCTPYHWHOH 00paboTKH,
00paboTKH TpaBIEHNUEM U XUMUYECKOH KOHBEPCUOHHOI 00pabOoTKH.

[0105] ITeckoctpyiinas obpaboTka

ITeckocTpyitHas 0OpaboTka nmpeacraisieT codoit 00paboTKy, MPU KOTOPOH MaTepua s
cTpyiHO#i 00paboTku (abpasuB) CMEIIMBAIOT CO CXKATBIM BO3AYXOM, M TOAAIOT CMECh Ha
KOHTAKTHYIO TOBEpXHOCThb 6, 9. [Ipumepbl Marepuana aist CTpyiiHOI 0OpabOTKM BKIIIOYAIOT B
ceOs1 chepuueckuii ApoOecTpyHHBIH MaTepual M YIVIOBATBII M3MENbYEHHBI MaTepHall.
ITeckocTpyiiHast 00paboTka yBENIUYMBAET IIEPOXOBATOCTb KOHTAKTHOW TMOBEPXHOCTH 6, 9.
[TeckoctpyiiHasi 00pabOTKa MOXKET BBIMOJHITBCS CIIOCOOOM, W3BECTHBIM B YPOBHE TEXHHKH.
Hanpumep, BO3OyX CXKHMAKOT KOMIPECCOPOM, W MaTepuayn [IJis CTPYWHOH oOpaboTKu
CMEIIMBAIOT CO C)KaThIM BO3AYXOM. Marepuan Uit CTpyHHONH 00paboTKH MOXeT OBITh
BBITOJIHEH, HAlpUMep, U3 HeprkaBerollel CTaly, alfOMUHUS, KePaMUKH UIH OKCHAA aJTFOMHUHMUSIL
YcnoBust meCKOCTPYHHOM 00paboTKH, HATPUMEp, CKOPOCTh BBIOPOCA, MOTYT OBITh YCTAHOBJICHBI
COOTBETCTBYIOLINM 00pa3oM.

[0106] ObpaboTka TpaBieHUEM

OO6pabotka TpaBiIeHHEM NpencTaBisieT coboil 0OpadoTKy, MPH KOTOPOH KOHTAKTHYIO
MOBEPXHOCTb 6, 9 MOrpyxarOT B PacTBOP CUJIBHON KHCJIOTBI, HAalpUMeEp, CEPHOW KHUCIOTBHIL,
COJISTHOM KMCJIOTBL, @30THOW KUCJOTHI HJIH IJIABUKOBOM KUCJIOTHI, U TPUAAKOT €1 [EePOXOBATOCTb.
DTO yBEIMUYMBAET LIEPOXOBATOCTb KOHTAKTHON MOBEpXHOCTH 6, 9.

[0107] Xumudeckasi KOHBepCHOHHAast 00paboTKa

XuMudeckasi KOHBepCHOHHast 00paboTKa mpeacTasiisier codoli 00padoTKy, pu KOTOPOH

o6pa3yI0T MOPpUCTOC  XUMUHYECCKOE KOHBEPCHUOHHOC IMOKPBITHUEC, HMCIOIICE BBICOKYIO
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IIEPOXOBATOCTh MOBEPXHOCTH. [IpuMeprl XUMHUECKOH KOHBEPCHOHHOH 00pabOTKH BKIIOYANOT B
cebst  (dochaTHYI0O XUMHUECKYI0 KOHBEPCHOHHYIO OOpabOTKYy, OKCAJlaTHYI0 XUMHYECKYIO
KOHBEPCHOHHYI0 00paboTKy u OOpaTHYK XHUMHUYECKYI) KOHBEPCHOHHYI 00paboTrky. C Toukm
3peHHUs] aare3MOHHBIX CBOMCTB Clost 21 TBEpAOro CMa30UHOrO MOKPBITHS MPEANOYTHTEIbHA
docharHas xumMHUeckass KOHBEpCHOHHAs 00paboTka. PocdaTHass XUMHUUECKass KOHBEPCHOHHAS
obpaborka, Hampumep, mnpencrasisier coOol (GochaTHY0 XHMHUYECKYH) KOHBEPCHOHHYIO
obpabotky ¢ ucnonb3oBanueM (ocdara mapranua, pochara unHka, pocdara xKenesa—Maprasia
i pochaTta KaTbLUsI—LUHKA.

[0108] DocdaTHass XUMHUYECKas KOHBEPCHOHHAass OOpa0OTKa MOXKET BBIMOJIHSATHCS
croco0OM, U3BECTHBIM B YPOBHE TEXHUKH. PacTBOp Aiisi 00pabOTKHM MOKET MPEACTaBIATh COOOM
OOBIYHBIA KHCIOTHBIA pacTBOp Aisi (ochaTHOH XUMHUYECKOW KOHBEPCHOHHOH 00paboTku
OLIMHKOBAaHHBbIX wu3nenuil. IlpuMepom pacTBOpa sBIISI€TCS pacTBOp il LUHK—(pochaTHON
XUMHYECKON KOHBEPCHOHHON 00paboTky, conepskamuii ot 1 go 150 r/n nonos ¢ocdara, ot 3 1o
70 r/n wonoB twHKa, ot 1 o 100 r/n Hurpat—moHoB u oT O no 30 r/n noHoB Hukens. Taxxke
MOTYT HCIIOJIb30BaThCs PACTBOPBI il Mapranen—(pocdarHoii XuMHYECKOH KOHBEPCHOHHOHN
00paboTKH, KOTOPBIE TPATUIIMOHHO UCTIOIB3YIOTCS ISl pe3b0OBOro coenuHeHus 1 st TpyO wim
TpyOok. Temmepatypa pacTBOopa HAXOIWUTCS B JHUANa30HE, HAmpuUMep, OT KOMHATHOH
temnepatypsl 10 100°C. Bpems oOpaboTku MokeT OBITh YCTAHOBIEHO B 3aBHCHMOCTH OT
TpeOyeMOi TONIINHBI MMOKPBITUS U, HAIIPUMEP, MOXKET COCTaBJATh 15 MunHyT. [{na obnerdyenus
00pa3oBaHUsI XUMHUYECKOTO KOHBEPCHOHHOTO TMOKpPBITHS Tmepen ¢ochaTHONH XUMHUYECKOMH
KOHBEPCHOHHOH  00pa0OTKOH MOXeT OBITb BBINOJIHEHa MOAM(UKALKSA MOBEPXHOCTH.
Monudukaiysi MOBEPXHOCTH OTHOCUTCA K 00paboTke, BKOHaroIedl B ceOs MOrpykeHHe B
BOJIHBIA PacTBOp Ul MOAM(DUKALMU MOBEPXHOCTH, COAEp Kaliuil kououaHslil Tutad. Ilocne
dochaTHON XUMHUYECKOW KOHBEPCHOHHOW 0OpabOTKM mepen CyMKOH MpPeANnOYTHTENBHO
BBITNOJIHUTh IPOMBIBAHUE BOJOW UJIU TEMJIONH BOAOH.

[0109] Xumuueckoe KOHBEPCHOHHOE MOKPBITHE SIBJISETCS MOPUCTBIM. Takum oOpasom,
npu obpa3oBaHuu €jaosi 21 TBEPIOTrO CMA30YHOIO MOKPBITHA Ha XUMHYECKOM KOHBEPCHOHHOM
MOKPBITUN BO3HUKAET TaK Ha3bIBAEMBIH «SIKOPHBIH ek, 1 B pe3yibrare cior 21 TBepaoro
CMa304YHOTO MOKPBITHS UMEET JOTOIHUTENBHO YIIyYIIEHHbIE aAre3MOHHbIE CBOWCTBA. TOIIHUHA
¢dochaTHOrO MOKPBITUS MPEATIOYTHUTEIPHO HAXOMUTCS B amamnasone oT 5 mo 40 mxm. Kornma
TonmuHa (HOCHAaTHOTO MOKPBITUS COCTABJSIET HE MEHee 5 MKM, 00eCneunBaeTCsl JOCTATOUHOE
comnpoTuBiieHre koppo3un. Korma tommuHa ¢ocdaTHOro mokpeITHs cocraBisier He Oonee 40
MKM, cJoi 21 TBEpAOro CMa30YHOrO MOKPBITHUS HMMEET CTaOWJIBHO BBICOKHE aare3HMOHHBIC
CBOMCTBA.

[0110] Ha stame obpa3oBaHusl MEPOXOBATOCTH TMOBEPXHOCTH MOXKET OBITH BBITOJIHEHA
TOJIBKO OZlHa U3 00pabOTOK, MM MHOXKECTBO 00paOOTOK MOTYT OBITh BBIOJHEHBI B COUECTAHHH.
B cnydae, xorna nomwkHa OBITH BBIMOJNHEHA OniHA 00paboTKa, MPEANOYTHTENBHO BBIOIHATD IO
MeHbLIeH Mepe OnHy 00palOoTKy, BBIOPaHHYIO W3 TPYIIIBIL, COCTOSILIEH W3 MECKOCTPYHHOH
o0pabotku, 00paboTku TpasieHueM U GHochaTHON XUMHUUECKOH KOHBEPCHOHHOM 00paboTku. Ha

sTane o0pa3oBaHMs LIEPOXOBATOCTU MOBEPXHOCTH MOTYT OBITh BBINOJIHEHBI ABE WM Oonee
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oOpabotku. B Takom ciydae, Hampumep, CHa4dalla BBIMOJHSIOT MECKOCTPYHHYIO 00paboTky, a
IIOCJIE 3TOrO BBIMONHSIOT (OCc(aTHYIO XUMHYECKYI0 KOHBEPCHOHHYK oOpabotky. Cmoit 21
TBEPJIOTO CMAa30YHOIO IOKPBITUS OOpasylOT TIOCHE BBINOJHEHUs STana o0pa3oBaHUs
II€POXOBATOCTH TMOBEPXHOCTH. JTO NMPUBOAUT K JAONOJHUTENBHOMY YJIYUIIEHHIO are3HOHHBIX
CBOWCTB cJ1051 21 TBEPAOro CMa304HOTO MOKPBITHS.

[0111] ObpaboTka TpexBaJeHTHbIM XPOMATHPOBAHUEM

B ciyyae BBINONHEHWs BBIIIEYKAa3aHHONW OOpPaOOTKM IyTeM HAHECEHUS IMOKPBITUS U3
crulaBa Zn Tocie 3Tama OOpa3OBaHUs CJIOSI MOKPBITUS M3 CIUlaBa Zn W Teped 3TaroM
0o0pa3oBaHUsl CJIOSI TBEPAOrO CMa304YHOrO MOKPBITUS MOXKET OBbITh BBIMOJHEHa 0oOpaboTka
TPEXBAJIEHTHBIM  XpoMaTtupoBaHueM. (OO0paboTka  TPEXBAJIEHTHBIM  XPOMAaTUPOBAHUEM
npeacrasisier coboil 0OpaboTky s oOpa3oBaHHUS XPOMATHOTO MMOKPBITHS TPEXBAJIECHTHBIM
xpomoM. IlokpeiTHe, 0Opa3oBaHHOE MyTeM OOpPaOOTKH TPEXBAJIEHTHBIM XPOMATHPOBAHUEM,
npeaoTBpaiaeT OeIyro p>KaBUUHY, KOTOPAs MOXKET MOSIBJISATHCS HA TOBEPXHOCTH CJIOSI TOKPBITHS
U3 cruiaBa Zn. JTo yiaydiuaer BHeIHUN BUn m3nenns. (benmas pikaBuMHA Ha ClIO€ TIOKPBITHS U3
crulaBa Zn He sIBIISIETCS PYKaBUMHOW OCHOBHOI'O METajlia pe3bOOBOro coemuHeHus 1 mns Tpyd
wi TpyOok. Takum oOpa3oMm, p’kaBUMHA HE OKA3bIBAET BJIMSHUS HAa CONPOTHUBIICHUE 3aCTAHHIO
WIN CONPOTUBJIEHHWE KOPPO3WH pe3pdboBoro coemamHeHuss 1 mns tpyd mmm TtpyOok.) Ilpm
oOpazoBanumn cinoss 21 TBEpPOOro CMA30YHOrO MOKPBITHS HA TPEXBAJIEHTHOM XPOMAaTHOM
MOKPBITUU CJIOM 21 TBEPOOro CMAa304YHOTO MOKPBITHS HMEET AOMOJHHUTEIBHO YIyYIIEHHBIE
aZre3MOHHBbIE CBOMCTBA.

[0112] OOpaboTka TpexBaJeHTHbIM XPOMAaTHPOBAHUEM MOXKET BBIMOJHATECS CIIOCOOOM,
U3BECTHBIM B YpOBHE TexHUKH. Hampumep, mo MeHbluell Mepe OIHY H3 KOHTAKTHBIX
noBepxHocTel 6, 9 Hunmenst 5 U MyQTbl 8 MOrpyXarOT B PACTBOP Ul XPOMAaTHPOBAHUS, WU
pacTBOp Il XPOMAaTHUPOBAHMs PACcHbUIAIOT HA KOHTAKTHYIO NOBepxHOCTh 6, 9. Ilocne sToro
KOHTAKTHYIO TIOBEPXHOCTD 6, 9 MPOMBIBAIOT BOAOH. AJIBTEpHATUBHO, KOHTAKTHYIO ITOBEPXHOCTb
6, 9 MmorpykarT B PacTBOpP IJIsl XPOMATUPOBAHMS M TOCJIE MPOMYCKAHUS TOKA MPOMBIBAIOT
BOJIOW. AJIBTEPHATHUBHO, PACTBOP JJIsI XPOMATHPOBAHUSI HAHOCST HA KOHTAKTHYIO TMOBEPXHOCTh
6, 9 u cymar mytem Harpesa. Y CJIOBUsI 00pabOTKU AJISt TPEXBAJICHTHOTO XPOMATHPOBAHHSI MOTYT
OBITh YCTAHOBJIEHBI COOTBETCTBYIOLIIMM 00pa30M.

[0113] Tonumaa TPEXBaJEHTHOTO XPOMATHOTO TIOKPBITHSI MOKET ObITh H3MEpPEHa TAKIM
&Ke CIocoOOM, Kak CIOCO0, MCIONb3yeMBbIH I M3MepeHus cios 21 TBepmoro CMa3odHOro
TIOKPBITHS.

[0114] B cmocobe m3roroBieHust pe3pOoBoro coeamuHeHust 1 s tpyd mimm TpyOoK B
COOTBETCTBHH C HACTOSIIIIMM BaPHAHTOM OCYIIECTBJICHHUS JOCTATOUHO IMOIBEPTHYTh MO MEHbINEH
Mepe OIHY W3 KOHTAKTHBIX MOBEpXHOCTEH 6 n 9 Hunmens 5 u mydTs! 8 sTany o0pa3oBaHUs CIOs
TBEPJIOTO CMA304YHOTO TMOKPBITHs. JIpyrUMH CJIOBaMH, YTO KacaeTcs 3Tarna OoOpa3OBaHUs CIOS
NOKPBITUSL M3 CIulaBa Zn, 3Tama oOpa3oBaHMs IIEPOXOBATOCTH MOBEPXHOCTH U 00pabOTKH
TPEXBAJIEHTHBIM XPOMAaTHPOBAaHUEM, OOPa0OTKH, BBINOJHAEMbIE B OTHOLICHMM HHIIENS 5 U
My(QThI 8, MOTYT OBITH OAMHAKOBBIMH, HIJIH 00pa0OTKH, BBIMOJIHAEMbIE B OTHOLIEHUN HUMIMENS 5

U My(TBI 8, MOTYT OTJIMYATHCS.
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INPUMEP

[0115] Hmke Oyner onucaH npumep Hacrosimero uzobperenusi. Ciieayer OTMETHTD, UTO
HacTosiee H300peTeHHe He OrpaHUYHBAeTCsl 3THM INpPUMEpoM. B mpumepe KOHTakTHas
MIOBEPXHOCTD HUIIIEJNS HA3bIBAETCS MOBEPXHOCTHIO HUIIIENS, & KOHTAKTHAs! TIOBEPXHOCTh My ThI
Ha3bIBAETCsl MOBEPXHOCTHIO My(Thl. Ecnm He yka3aHO WHOe, NMPOLEHT B NpUMepEe O3HAYaeT
MacCCOBBII NPOLICHT.

[0116] B Hacrosimuem mnpumepe ObL1 ucmonp3oBaH VAM21 (3aperucTpupOBaHHBIH
ToBapHbIil 3Hak), npowsBonuMbiii kommanueir NIPPON STEEL & SUMITOMO METAL
CORPORATION. VAM21 (3aperucTpupOBaHHbBIII TOBAapHBI 3HAK) NPEACTABIsIET COOOH
pe3bboBoe coenuHeHue Il TPyO mim TpyOOK, uMeroliee Hapy:xkHbid auamerp 177,80 mm (7
nroiiMoB) U tonmuHy creHkd 11,506 mm (0,453 nrofima). Mapka cramu — cranp 13Cr. Cranp
13Cr umeer cnenyromyro kommnozunuwo: C: 0,19%, Si: 0,25%, Mn: 0,8%, P: 0,02%, S: 0,01%,
Cu: 0,04%, Ni: 0,10%, Cr: 13,0%, Mo: 0,04%, u octatok: Fe u npumecu.

[0117] Ha moBepXHOCTH HHUIIIENS U MOBEPXHOCTH My(THI M3 HCIBITAHUH, YKa3aHHBIX B
Tabmuue 1 u Tabnmume 2, Obwia BbIMONHEHa CTpyhHas obOpaborka. B kauectBe crpyiHON
o0paboTku OblTa BBIMOJNIHEHA MECKOCTpyHHas obpaborka (abpasmsHble 3epHa 100 memr) s
NPUOAHUS INEPOXOBATOCTH TOBepXHOCTH. CpenHeapudmerndeckas IIEpOXOBAaTOCTH Ra
MaKCHMaJlbHasl IIEPOXOBATOCTh Rz IO BBICOTE ISl KaXIOTO HCHBITAHUS OBLIM TaKMMH, KaK
ykazano B Tabmuue 1 u Tabmume 2. CpennHeapudmerndeckas IIepoxoBaTocTh Ra u
MaKCHMaJlbHasl IIEpPOXOBATOCTh Rz 1o BrIcOTE ObLIN M3MEpeHbl Ha OCHOBE ctaHaapTta JIS B 0601
(2013). Hsmepenue cpenHeapupMeTHUECKONW I[IEpOXoBaTOCTH Ra M MaKCUMaJIbHOM
111epox0oBaTOCTH Rz 10 BbICOTE OBLIO BBHIMOIHEHO ¢ UCTIOIb30BAHUEM CKAHUPYIOIIETO 30H0BOTO
mukpockomna (SPI 3800N, mpoumssoaurcs kommnanueit SII NanoTechnology Inc.). Ycnosus
U3MEPEHUs] MPECTABISUIA COOOM KOJMMYECTBO MOJyYEHHBIX TO4Yek maHHbIXx 1024 x 1024 Ha
y4dacTkax oOpasua 2 MKM X 2 MKM B Kaue€CTBE€ €JUHULIbI TIOyYEHHBIX JAHHBIX.

[0118] [TaGmwua 1]

TABJIMIIA1
Crnoint Croli TBEpAOrO CMa304YHOTO . .
Hcn OO6pazoBanue Hpyroii cioti
MOKPBITUS U3 | MOKPBITUS (YKa3aHbI TOJBKO
bITaH [IEPOXOBATOCTHU TIOKPBITHS
cruiasa Zn OCHOBHBIE KOMITOHEHTHI)
ue Ne MIOBEPXHOCTU (TommuHa)
(TonmuHa) (TonmuHa)
ITosepxno| Her Ra: 0,3 OnokcunaHas cmonat20,2%
CTb MKM Rz: 5,5 - yactun, PTFE+5,1% dacTuig —
HUTIIIEJIS MKM Cr03 (25 MkMm)
ITosepxno| Her Ra: 0,3 OnokcuaHas cmona+t20,2%
1 CTb MKM Rz: 5,2 - yactun PTFE+5,1% dacTui —
My TBI MKM Cr,03 (25 MxM)
ITosepxno| Her Ra: 0,3 OnokcuaHas cmona+20,2%
2 CTb MKM Rz: 5,6 — yactul PTFE+7,1% 4dacTuig —
HUIIIIEJIST MKM Cry03 (28 MkMm)
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ITosepxno| Her Ra: 0,3 OnokcuaHas cmona+20,2%
CTb MKM Rz: 5,1 — yactul PTFE+7,0% 4gacTuig —
My TBI MKM Cr,03 (26 MkM)
ITosepxno| Her Ra: 0,3 OnokcuaHas cmona+t19,9%
CThb MKM Rz: 5,9 - yactuy PTFE+15,5% -
3 HUTIIIEJIST MKM yactul Cr203 (28 MKm)
ITosepxno| Her Ra: 0,3 OnokcuaHas cmona+19,9%
CTb MKM Rz: 5,6 - yactul, PTFE+15,5% —
My TBI MKM yactul Cr203 (30 Mkm)
ITeckocTpyiiHas Croit XpomaTtHoe
ITosepxHo
obpabotka Ra: | mokpeITHs U3 TIOKPBITHE
CTh _
1,6 mxm Rz: | crimaBa Zn—Ni (TpexBaJIeHTHOE)
HUIITES
20,0 MkM (8 MxMm) (0,3 MxMm)
ITosepxno| HerRa: 0,3 OnokcuaHas cmona+t10,3%
4 CTh MKM Rz: 5,8 — gactur] PTFE+19,2% -
My THI MKM gactul Cr.03 (25 MKm)
IleckocTpyiinas Croit XpomaTtHoe
ITosepxHo
obpabotka Ra: | mokpeITHs U3 MOKPBITHE
CTh _
1,6 mxm Rz: | crimaBa Zn—Ni (TpexBaJIeHTHOE)
HUIIITESA
20,0 MKkM (8 MxMm) (0,3 Mxm)
ITeckoctpyiiHas Crnont INonmnamuaumuanas
ITosepxno
5 obpabotka Ra: | mokpseiTus u3 cmona+15,3% yvactung
CTh _
b 1,5 mxm Rz: | cimaBa Zn—Ni | PTFE+16,7% vactun Cr,O3
My (ThI
Y 19,0 Mmkm (8 MKM) (31 mMkm)
[0119] [Tabnuua 2]
TABJIUIIA2
Croit Croii TBEpAOro CMa30uHOTO
Hcn OO6pazoBaHue Hpyroii cioti
MOKPBITUS U3 | TOKPBITHSA (YKa3aHbI TOJIBKO
BITAH IIEePOXOBATOCT TOKPBITHUS
cruiaBa Zn OCHOBHBIE KOMIIOHEHTBHI)
ue Ne U TIOBEPXHOCTH (TommuHa)
(TonmuHa) (TommuHa)
Croit XpomaTtHoe
[Tosepxnoc| Her Ra: 0,3
MOKPBITHS U3 HIOKPBITHE
Tb MKM Rz: 5,8 -
crutaBa Zn—Ni (TpexBaJIeHTHOE)
HUIITENSA MKM
(8 MxMm) (0,3 Mxm)
6
ITeckocTpyiiHasy] Croit
denonpHag cmona+20,0%
[TosepxHoc| 0ObpadoTka Ra: | mokpbITHs 13
yactul, PTFE+10,0% —
Tb MyQThI | 2,0 MkM Rz: | crutaBa Zn—Ni
gactul Cry03 (26 MKMm)
24,0 MkM (8 MxMm)
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Croii XpomaTtHoe
[losepxnoc| Her Ra: 0,3
MOKPBITHS 13 HIOKPBITHE
Tb MkM Rz: 5,8 -
crutaBa Zn—Ni (TpexBaJieHTHOE)
HUIIIES MKM
(8 MxMm) (0,3 Mxm)
7
[TeckocTpyiiHas Croit INonuamMugumMuHas
[ToBepxHoC| 0OpaboTka Ra: | mokpeiTust n3 cmona+5% yvactuig
b Myl | 2,0 MkM Rz: [crutaBa Cu—Sn—| rpadura+8% vactui CroO;3
24,0 MKkM Zn (10 MkMm) (30 MxMm)
Croit XpomaTtHoe
[Tosepxnoc| Her Ra: 0,3
MOKPBITHS W3 TIOKPBITHE
Tb MKM Rz: 5,8 ) -
crutaBa Zn—Ni (TpexBaJIeHTHOE)
HUTITES MKM
g (8 MxMm) (0,3 MkMm)
ITeckocTpyiiHasy] Croit
[ToBepxHOC| 00padoTka Ra: | mokpeiTus u3 | dnokcuanas cmonat10,3%
Tb MyQThI | 2,0 MkM Rz: | crutaBa Zn—Ni | gactun PTFE (25 mMxwm)
24,0 MKkM (8 MxMm)
Croii XpomaTtHoe
[losepxnoc| Her Ra: 0,3
MOKPBITHS 13 HIOKPBITHE
Tb MkM Rz: 5,8 ) -
crutaBa Zn—Ni (TpexBaJieHTHOE)
HUIIIES MKM
0 (8 MxMm) (0,3 Mxm)
Croit
Her Ra: 0,3 OnokcuaHas cMmojia+10,4%
[ToBepxHOC] MOKPBITHUS U3
MKM Rz: 5,8 ‘ yactun, PTFE+25,0% -
Tb My TbI crutaBa Zn—Ni
MKM yactui CryOs (25 MkM)
(8 MxMm)
[TosepxHoc| Her Ra: 0,3 OnokcunHas cmonat20,1%
Tb MKM Rz: 5,6 - yactull PTFE + —
0 HUIIIIEJIS MKM 6,9% uvactun CaF; (28 Mkm)
Her Ra: 0,3 Onokcuanasa cmona+20,1%
[loBepxHOC]
MKkM Rz: 5,1 - yactull PTFE + —
Tb My(TBI
MKM 6,9% 4vactur CaF; (26 Mkm)
CMmaska B COOTBETCTBUU CO
[Tosepxnoc| Her Ra: 0,3
crangapramu API (B
11 Tb MKM Rz: 5,5 - -
coorsercTBun ¢ API Bul
HUIIITES MKM

5A2), HaHECEHHas! KUCTBIO
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CMmaska B COOTBETCTBUH CO

Her Ra: 0,3
[ToBepxHOC] crangapramu API (B
MkM Rz: 5,2 - -
Tb My(TBI coorsercTBun ¢ API Bul
MKM

5A3), HaHECEHHAas! KUCTBIO

[0120] Tlocne storo Obuiu OOpa3OBaHbI CIOU MOKPbITHA U3 crjiaBa Zn—Ni, Clou
nokpbituss u3 craBa Cu—Sn—Zn M CJIOM TBEPAOrO CMA30YHOIO IOKPBITHS, YKa3aHHbIE B
Tabnune 1 u TaGauie 2, ¥ ObUTH MOATOTOBJIEHBI HUIMIIENb U My(Ta JJIs KaKI0r0 UCIbITaHus. B
Tabmuue 1 u Tabnuue 2 B cTondue «Ciaol TBEPAOrO CMAa30YHOTO MOKPBITUS» YKA3aHbI TOJBKO
OCHOBHBIE KOMITOHEHTBI. bojiee mogpoOHO KOMIOHEHTHI CJIOEB TBEPAOTO CMA30UHOTO MOKPBITHS
onucaHbl HIbKe. TOJNIIMHA TMONYyYEHHOTO CJIOSi TBEPAOrO CMA30YHOTO TOKPBITHS YKa3aHa B
pa3zene «TOJIIMHA» B CTOJOLE «CJIOW TBEPAOr0 CMA304YHOrO MOKpbiTHs» B Tabmume 1 u
Tabmuue 2. Criocod, MCTIONB30BaHHBIN Ui U3MEPEHHsT TOJIIUHBI CJIOS TBEPAOr0 CMa30UHOTO
MOKPBITHS, OBLT TAKUM K€, KaK OMUCAHO BBILIE.

[0121] CnocoObr oOpa3oBaHust CJIOSI TMOKPBITHS U3 CrutaBa Zn—Ni, CJIOsI TIOKPBITHS U3
crutaBa Cu—Sn—Zn u Clost TBEPAOTO CMA30YHOTO TOKPBITHSI ObUTH TaKMMHU K€, KaK OITHCAHO
BbIlIe. TONIUHA CII0S TOKPBITHS U3 cIitaBa Zn—Ni, ciosi oKpsITHs U3 cruaBa Cu—Sn—Zn u ciiost
TBEPIOTO CMA30YHOT'O TOKPBITHA OBUIM TakuMH, Kak ykasaHo B Tabmune 1 m Tabmume 2.
Criocob, WCIONB30BAHHBIM AT U3MEPEHUs TONLIUHBI KAKAOTO CJOs, OBLT TaKUM XKe, Kak
OIHCAHO BBILIE.

[0122] UcnpiTanue Ne 1

B Hcnbitannu Ne 1 Ha MOBEpXHOCTU HHUIIIENS M MOBEPXHOCTH My(PThI ObLTa BBITOIHEHA
¢unnmHas MamuHHasA mudoska. Ilocne 3TOro Ha MOBEPXHOCTb HUMIENST M MOBEPXHOCTD
My}Thl OblJIa HAaHECEHa KOMIIO3ULMSA Uil 00pa30BaHUsI CJIOS TBEPAOTO CMAa304YHOTO MOKPBITHSL
Komnosunus s o6pa3oBaHus CI0S TBEPAOTO CMa304YHOTO IMOKPBITUS COAeprKata SIOKCUIHYIO
cmody (octatok), yactuiel PTFE (20,2%), wactuust Cra0s3 (5,1%) u pactBoputens (Boaa, CIUPT
U TIOBEPXHOCTHO—AKTHBHOE BemecTBo). Kommosumust naiasi oOpasoBaHHsI CJIOS TBEPIOTO
CMa304YHOTO TOKPBITUS ObLJIa HAHECEHA MyTEeM PACIbUICHHS U TOCJE 3TOTO BBICYIICHA MyTeM
HarpeBa npu Temmneparype 90°C B Teyenue matu MuHyT. llocie cyliku myTem HarpeBa ObUIO
BBITIOJTHEHO OTBepskAeHue B TeueHue 20 munHyT mpu Temnepatype 210°C s obpa3oBaHus Ciost
TBEPJIOTO CMA30YHOTO TOKPBITHSI.

[0123] UcnbrTanue Ne 2

B HcnbiTarnn Ne 2 Ha MOBEPXHOCTU HHUIIIENS U OBEPXHOCTH My(ThI ObLIa BBITOJIHEHA
¢uHnmmHas MamuHHAsA nUQoBka. Ilocne 3TOro Ha MOBEPXHOCTb HUMIEST M IOBEPXHOCTH
My(ThI OblJTa HAHECEHA KOMITO3UIMSA Ui 00pPa30BaHUS CJIOS TBEPAOrO CMAa30YHOTO MOKPBITHS.
Komnosnuus st 00pa3oBaHusi CJI0s1 TBEPAOTO CMa30YHOTO MOKPBITHSI COAEpIKaia STIOKCHIHYIO
cmony (ocratok), yactunsl PTFE (20,2%), wactunsr Cr,05 (7,1% B cnydae aumnmens u 7,0% B
cinydyae My(ThI), W pacTBOpHUTENb (BOAA, CIUPT M TOBEPXHOCTHO—AKTHBHOE BEIIECTBO).
Komnosuuus mast 00pa3oBaHusi Cosi TBEPAOTO CMa30YHOrO MOKPBITUS Obljla HAaHECEHA IMyTeM

pacnblIeHHs U MOCJe 3TOrO BBICYIIEHA IMyTeM Harpesa npu Ttemneparype 90°C B TeueHue mstu
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muHyT. [locne cymku nmyreM Harpesa ObUIO BBIMOJIHEHO OTBEpIKIeHUe B TeueHne 20 MUHYT Npu
temneparype 210°C nist o6pa3oBaHus CIIOSI TBEPAOTO CMa30YHOI'O MOKPBITHS.

[0124] UcnpiTanue Ne 3

B Hcnbitannu Ne 3 Ha MOBEpXHOCTU HHUIIIENS U MOBEPXHOCTH My(ThI ObLTIa BBITOJIHEHA
¢unnmHas MamuHHas muudoska. Ilocme 5TOro Ha MOBEPXHOCTb HUMIENS U TOBEPXHOCTH
My}ThI OblJIa HAaHECEHAa KOMIIO3UIMS AJIsi 0Opa30BaHUsI CJIOS TBEPAOrO CMAa30YHOIO MOKPBITHSL.
Komnosunus s o6pa3oBaHus CI0s TBEPAOTO CMa304HOTO IMOKPBITUS COAEprKaa SMOKCUIHYIO
cmony (ocratok), yactuisl PTFE (19,9%), wactuubt Cr,O3 (15,5%) u pacrBoputens (Bona,
CIHMPT U TOBEPXHOCTHO—AKTHBHOE BeliecTBO). Kommosuums ayis oOpasoBaHUs CJIOS TBEPIOTO
CMa304YHOTO TOKPBITUS OblJIa HAHECEHA MYTEeM PACIbUICHHS U TOCJIE 3TOTO BBICYIICHA MyTEM
HarpeBa npu Temmneparype 90°C B Teuenmne matu MuHyT. Ilocie cymku mytem HarpeBa ObLIO
BBITIOJTHEHO OTBepskAeHue B TeueHue 20 MuHyT mpu Temnepatype 210°C nns obpazoBaHust Cios
TBEPJIOTO CMA30YHOTO TOKPBITHSI.

[0125] UcnbrTanue Ne 4

B Ucnbrtanuu Ne 4 Ha TOBEpXHOCTH HHIIENS MyTeM CTpyHHOU 00paboTku ObLia
o0pa3oBaHa MIEPOXOBATOCTh TMOBEPXHOCTH. Ha MOBEPXHOCTH HUMNMNENS, HMEIOIIYIO
IIEPOXOBATOCTh MOBEPXHOCTH, MyTEM TaJIbBAHU3AIMH ObLJIO HAHECEHO TMOKPBITHE U3 CIIaBa Zn—
Ni nist oOpa3oBaHusi Ha HEW CJIOsI TOKPBITUS U3 cruiaBa Zn—Ni. B kadecTBe rajbBaHUYeCKOU
BaHHBI JJIsl HAHECEHUS] TIOKPBITHs U3 cruiaBa Zn—Ni Obiia ucnonbs3oBana DAIN Zinalloy N-PL
(ToproBoe HaspaHue), mnpomsBogumas kommnanueili Daiwa Fine Chemicals Co., Ltd.
l'anpBaHM3aLUsl BBINONHAIACH MPU CIEAYIOIMUX YyCiaoBusx: pH rajbBaHW4eCKON BaHHBI 6,5,
TeMrepaTypa rajibBaHu4deckoi BaHHbl 25°C, MIOTHOCTH TOKa 2A/mM” 1 BpeMsi obpaboTku 18
MuHyT. Ciol mokpeITUsA U3 crijtaBa Zn—Ni UMeN cleayoy komno3uuui: Zn: 85% u Ni: 15%.
Kpome Toro, Ha MONy4eHHOM cJio€ MOKPBITHS U3 cruiaBa Zn—Ni Obuta BbITONHEHa 0OpadoTKa
TPEXBAJIEHTHBIM XpOMaTHpOBaHHEM. B kadecTBe pactBopa aisi oOpabOTKH TPEXBaJEHTHBIM
xpoMatupoBanueM Obul  ucnojp3oBaH DAIN Chromate TR-02 (ToproBoe Ha3BaHHE),
npousBogumbiii  kommnanueil Daiwa Fine Chemicals Co., Ltd. O6paboTka TpexBajJeHTHBIM
XPOMATUPOBAHHEM BBINIOJHIIACH MPHU Cieayrinux ycnoBusx: pH Banabl 4,0, Temmeparypa
BaHHbI 25°C u Bpems oOpabotku 50 cexyHn.

[0126] Ha nmoepxHocTH My(ThI ObLia BBINOJHEHA (PMHUINHAS MAIIWHHAS HUTA(OBKA.
ITocne 3TOro Ha MOBEPXHOCTh My(ThHl ObUla HAHECEHA KOMITO3ULMS Uil OOpa3OBaHHs CIOS
TBEPJIOTO CMa304YHOTrO MOKPBITHs. KomMmosunust st oOpa3oBaHust CJIOST TBEPAOTO CMa304HOTO
MIOKPBITHST COAEpIKaja 3MOKCUAHYI0 cMmony (ocratok), yactuubsl PTFE (10,3%), wactuier Cr,O3
(19,2%) u pacTBOpHUTEND (BOAA, CIUPT M MOBEPXHOCTHO—AKTHBHOE BewecTBO). Kommnosznums ams
0o0pa3oBaHUs CIOS TBEPAOrO CMA30YHOrO IMOKPBHITUA ObLTa HAHECEHA NyTeM paCIbUICHUS |
1ocJie 3TOrO BBICYILIEHA MyTeM Harpesa Ipu Temieparype 90°C B Teuenue nsatu MuHyT. Ilocne
CYLIKH IyT€M HarpeBa ObUIO BBITIOJHEHO OTBEp)KAeHHE B TedeHne 20 MUHYT NpHU TeMIeparype
210°C pnst 0OpazoBaHMSA CJIOSI TBEPIAOTO CMA30UHOTO MOKPBITHS.

[0127] UcnbiTanue Ne 5

B Ucnbitanuu Ne 5 Ha TOBEPXHOCTH HHUIIIENSI MyTeM CTPYHHOH o0paboTku ObLia
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o0pa3oBaHa IIEPOXOBATOCTh TOBEPXHOCTH. Ha mMOBEPXHOCTb HHUMIENS, HMEIOLIYIO
II€POXOBATOCTh MOBEPXHOCTH, MyTEM raJIbBAHU3AIMH ObIJIO HAHECEHO MOKPBITHE U3 CIUIaBa Zn—
Ni nnst obpazoBaHusi Ha HeW CJIOsI MOKPBITUS U3 cruiaBa Zn—Ni. B kadecTBe rajbBaHUYECKOM
BaHHBI JJIsl HAHECEHUS] TIOKPBITHs U3 cruiaBa Zn—Ni Obuta ucnons3oBana DAIN Zinalloy N-PL
(ToproBoe HaspaHue), mnpomsBogumas komnanueil Daiwa Fine Chemicals Co., Ltd.
I'anbBaHM3anys BBINONHAJIACh NPU CIAEAyHOIMNX ycnoBusx: pH ranbBaHMueckON BaHHBI 6,5,
TeMIiepatypa rajbBaHn4yeckoil BaHHbl 25°C, MIOTHOCTH TOKa 2A/1M* u BpeMsi oOpaboTtku 18
MuHyT. Cjo¥ MOKpBITUS U3 crjiaBa Zn—Ni HMeJ CIeayomy koMno3uuui: Zn: 85% u Ni: 15%.
Kpome TOro, Ha moJy4eHHOM CJIO€ MOKpbITUS M3 crutaBa Zn—Ni Obuia BbIMOJIHEHA 00padoTka
TPEXBAJICHTHBIM XPOMATHUPOBaHHEM. B kauecTBe pacTBopa ayisi 0OpaOOTKH TpPEeXBAJEHTHBIM
xpomatupoBanueM Obul  ucnojp3oBaH DAIN Chromate TR-02 (ToproBoe Ha3BaHHeE),
npousBogumbiii kommnanueil Daiwa Fine Chemicals Co., Ltd. O6paboTka TpexBajJeHTHBIM
XPOMAaTUPOBAHMEM BBINOJHUIACH TIPU CIEAVIOIHX ycinoBusx: pH BanHbl 4,0, Temmeparypa
BaHHbI 25°C u Bpems obpabotku 50 cexyHn.

[0128] Ha mnosepxHOCcTH My}TBl NyTeM CTpyiHOH 0OpaboTku Oblia oOpa3zoBaHa
IIEPOXOBATOCTh TOBEPXHOCTH. Ha mMOBEpXHOCTH My(Th, HMEIOIIYI0 IIEPOXOBATOCTh
MOBEPXHOCTH, IyT€M TajlbBaHM3aIMK OBUIO HAHECEHO TIOKPhITHE M3 criaBa Zn—Ni g
o0Opa3oBaHMs Ha HEll CJIOst MOKPBITHS U3 criaBa Zn—Ni. B kauecTBe raJibBaHHYECKON BAaHHBI JIsI
HaHECEeHMsI TIOKPBITHs U3 criaBa Zn—Ni Obuta ucnonb3oBana DAIN Zinalloy N—PL (toprosoe
Ha3BaHue), npousBoaumas kommanueid Daiwa Fine Chemicals Co., Ltd. T'anbBanmzanus
BBINIOJIHSAJIACH TIPU  CIEAYIOINMX yciaoBusx: pH rambBaHudeckon BaHHBI 6,5, Temmeparypa
raJIbBAHMYECKON BaHHbI 25°C, TUIOTHOCTb TOKa 2A/IM” U Bpemsi obpabotku 18 munyT. Croit
MOKPBITUSA U3 cruiaBa Zn—Ni uMen cienyouy komnosunuto: Zn: 85% u Ni: 15%. Kpowme toro,
Ha TIOJIYYEHHBIH CJIOH MOKpHITUS U3 crulaBa Zn—Ni Obula HaHeCeHa KOMIIO3ULMS Ul
o0pa3oBaHusi CJIOS TBEPAOTO CMAa304YHOro NOKpbITHA. Kommosumms s oOpa3oBaHMs CIIOS
TBEPIOTO CMA30YHOTO MOKPBITHS COAEpIKaia MOJUAMHIUMHUIHYIO CMOJy (OCTATOK), YaCTHIIbI
PTFE (15,3%), wactuubl Cr,O3 (16,7%) u pactBoputenb (BOxa, CHUPT U MOBEPXHOCTHO—
aKTUBHOE BemiecTBo). Kommnosumusi 1yt 0Opa3oBaHUsl CJIOSI TBEPAOTO CMA30YHOTO TOKPBITHS
ObLIa HaHECEHA MyTeM PACHBUICHUS U MOCJIE 3TOTO BBICYIIEHA IyTEM HarpeBa MpU TeMIeparype
90°C B TeueHue mATH MHUHYT. [locne cyInku myTeM Harpesa ObUIO BBITOJHEHO OTBEPKACHUE B
teueHue 20 muHYT npu Temmneparype 230°C st oOpa3oBaHHsI CIIOS TBEPAOrO CMa304YHOTO
TIOKPBITHS.

[0129] UcnbiTanue Ne 6

B Ucnbitannu Ne 6 Ha MOBEPXHOCTH HHIIIENS ObLIa BBIMOJHEHA (PMHUINHAS MALTHHHAS
mngoska. Ilocne 3TOro Ha MOBEPXHOCTh HUMIENS] MYyTEM TabBAaHM3ALMUA OBUIO HAHECEHO
NOKpBITHE U3 crutaBa Zn—Ni 11t oOpa3oBaHMs CJIOsI OKPBITUS W3 crutaBa Zn—Ni. B xadectse
rajlbBAHMYECKON BAaHHBI JUIl HAHECEHUS MOKPBITHS K3 crtaBa Zn—Ni Oputa ucnonb3oBana DAIN
Zinalloy N-PL (ToproBoe nHazBanme), mpousBoaumasi komnanueir Daiwa Fine Chemicals Co.,
Ltd. I'anpBaHU3a1MsI BBIOJIHSIACH IIPU CIENYIOINX YCiIoBusax: pH rampBaHmueckol BaHHBI 0,5,

TeMrepaTypa rajibBaHu4deckoi BaHHblI 25°C, MIOTHOCTb TOKa 2A/mM” 1 BpeMsi obpaboTku 18
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MuHYT. Ciol MOKpBITHSA U3 criaBa Zn—Ni HMeJ Clenyomyo koMno3uuuio: Zn: 85% u Ni: 15%.
Kpome Toro, Ha mosy4eHHOM CJIO€ MOKPbITHS M3 crulaBa Zn—Ni Obuia BbINOJIHEHA 00padoTka
TPEXBAJIEHTHBIM XpPOMAaTHUpOBaHHEM. B kauecTBe pacTBopa ansi 0OpaOOTKH TPEXBAJEHTHBIM
xpomatupoBanueM Obut  ucnoip3oBaH DAIN Chromate TR-02 (ToproBoe Ha3BaHHe),
npousBogumblii kommnanueil Daiwa Fine Chemicals Co., Ltd. O6paboTrka TpexBajJeHTHBIM
XPOMAaTHPOBAaHHEM BBINOJHsIACH MPHU cieayroiux ycnoBusax: pH Banubl 4,0, Temmeparypa
BaHHbI 25°C 1 Bpems oOpadorku 50 cexyHn.

[0130] Ha mnoBepxHOCTH My(Thl NyTeM CTpyiHON o00paboTku Obuia oOpa3oBaHa
IIePOXOBATOCTh TMOBEPXHOCTH. Ha MOBEpXHOCTh My(ThI, MMEIOMYI IIEPOXOBATOCTh
MOBEPXHOCTH, MyTeM TajbBAaHM3AIMK OBUIO HAHECEHO TIOKPBITHE W3 crutaBa Zn—Ni s
o0Opa3oBaHMs Ha HEll CJIosl MOKPBLITHS U3 crjiaBa Zn—Ni. B kauecTBe rajibBaHHYECKON BaHHBI JIJIs
HaHECEeHMs TOKPBITHs U3 criaBa Zn—Ni Obuta ucnonb3oBana DAIN Zinalloy N—PL (toprosoe
Ha3BaHue), npousBoaumas kommanueid Daiwa Fine Chemicals Co., Ltd. TanpBanu3anms
BBINIOJIHSAJIACh TIPU  CIEAYIOINMX yciaoBusx: pH rambBaHudeckoll BaHHBI 6,5, Temmeparypa
raJIbBAHMYECKON BaHHbI 25°C, IUIOTHOCTb TOKa 2A/IM” U Bpemsi obpabotku 18 munyT. Crnoii
MOKPBITHS U3 CruiaBa Zn—Ni UMeN CIenymyn koMmmnosunmto: Zn: 85% u Ni: 15%. Kpowme toro,
HAa TIOJNYYEHHbIH CIIOH TOKPBITHS W3 criaBa Zn—Ni ObuUla HaHEeCeHa KOMITO3WLMS IS
o0pa3oBaHMUs CJIOS TBEPAOTO CMAa304YHOrO MOKPBITHS. Kommosuiust s oOpa3oBaHHs CIOS
TBEPJIOTO CMA304YHOI'O TOKPBITUS copeprkaia (eHompHyr cMmony (ocrarok), yactuusl PTFE
(20,0%), gactumer CryO3 (10,0%) u pactBoputens (Boma, COMPT U MOBEPXHOCTHO—AKTHUBHOE
BemecTBo). Kommosmmuss st oOpa3oBaHUsl €O TBEPAOTO CMA30YHOTO MOKPBITUS Obuia
HAaHECeHa MyTeM PACHbIJICHUs U MOCJIE 3TOTrO BhICYIIEHAa IyTeM Harpesa npu Temmeparype 90°C
B TeueHue msTH MUHYT. Ilocne cymku myTeM HarpeBa ObUIO BBIIIOJHEHO OTBEPXKIEHHE B
teueHne 20 muHyT mpu Temmeparype 230°C nmust oOpasoBaHHS CJIOS TBEPAOTO CMA30UHOIO
HOKPBITHS.

[0131] UcnbiTanue Ne 7

B Ucnbitannu Ne 7 Ha MOBEPXHOCTH HHIIIENS ObLIA BBIMOJHEHA (DMHUIIHAS MALTHHHAS
mutngoska. Ilocie 3TOro Ha MOBEPXHOCTb HUMIENS MYyTEM TajJbBAaHH3ALMU OBUIO HAHECEHO
NOKpBITHE U3 crutaBa Zn—Ni Uit oOpa3oBaHus CJIOsI TOKPBITUS M3 criaBa Zn—Ni. B xadectse
rajlbBAHMYECKON BAaHHBI IS HAHECEHUS MOKPBITUS U3 cruiaBa Zn—Ni Oputa ucnonb3oBana DAIN
Zinalloy N-PL (ToproBoe nHaszanme), mpousBonumas kommnanueidi Daiwa Fine Chemicals Co.,,
Ltd. I'anpBaHU3a1MsI BBIMOJHSIACH MIPH CIAENYIOIINX YCIOBUSAX: pH ranpBaHu4eckoil BaHHBI 6,5,
TeMrepaTypa rajbBaHu4YecKoi BaHHbI 25°C, MIOTHOCTH TOKA 2A/mM* 1 BpeMsi obpaboTku 18
MuHYT. Ciol MOKPBITHSA U3 crjiaBa Zn—Ni HMeJ CIeayIy KoMno3uuuio: Zn: 85% u Ni: 15%.
Kpome Toro, Ha mosy4eHHOM ClIO€ MOKPBITHS M3 crulaBa Zn—Ni Obuia BbImONHEHa 00padoTKa
TPEXBAJICHTHBIM XPOMAaTHPOBaHHEM. B kauecTBe pacTBopa Ayt 0OpaOOTKH TpPEXBAJIEHTHBIM
xpomatupoBanueM Obut  ucnoip3oBaH DAIN Chromate TR-02 (ToproBoe HasBaHHe),
npousBogumbiii kommnanueil Daiwa Fine Chemicals Co., Ltd. O6paboTtka TpexBaJeHTHBIM
XPOMAaTHPOBAHHEM BBINOJHIACH MPHU cieayroiux ycnoBusax: pH Banabl 4,0, Temmeparypa

BaHHbI 25°C u Bpems obpabotku 50 cexyHa.



29

[0132] Ha mnoBepxHOCTH My}TBl NyTeM CTpyiiHONH 0OpaboTku Oblia oOpa3zoBaHa
IIEPOXOBATOCTh TOBEPXHOCTH. Ha MOBEpXHOCTH My(Th, HMEIOIIYI0 IIEPOXOBATOCTb
MIOBEPXHOCTH, NMyTE€M TajibBaHM3aLUM ObUIO HAaHECEHO MOKpbITHEe U3 cruaBa Cu—Sn—Zn ans
oOpa3oBaHMs Ha Hell cyiost MOKpbITHs U3 criaBa Cu—Sn—Zn. B xadecTBe rajibBaHUYECKON BaHHBI
IUI HaHeCeHMs MOKphITus U3 cruaBa Cu—Sn—Zn Oblla MCHOJIb30BAaHA raJibBAHUYECKAsl BAHHA,
npousBonumast kommnanueii NIHON KAGAKU SANGYO CO., LTD. Cnoit mokpbITus u3
crmaBa Cu—Sn—Zn Obi1 00pa3oBaH MyTeM rajpBaHMU3alMK. [ ambBaHW3AIMS BBIIOIHAIACH MPU
cienyromux ycnosusx: pH ranpBaHuyeckoll BaHHBI 14, TemnepaTypa rajibBaHUYECKON BaHHBI
45°C, mnoTHOCTH Toka 2A/mM” 1 Bpemst 06paGotku 40 munyT. Coii nokpsiTust u3 crasa Cu—
Sn—Zn umen cnenyrouyr kommosumuio. Cu: 60%, Sn: 30% u Zn: 10%. Kpome Toro, Ha
MOJYYeHHbIH CJIOH moKpbiTUs U3 cmiaBa Cu—-Sn—Zn Obula HaHeCeHAa KOMIIO3MIIMS TSI
o0pa3oBaHUs CJIOS TBEPIOTO CMA304YHOrO MOKpbITHS. Kommosumusi s oOpa3oBaHHs CIOS
TBEPJIOTO CMa30YHOTIO MOKPBITHS COAep:Kajia MOJIMAMHIIHYIO CMOJY (OCTaTOK), YacTUIlb! rpadura
(5%), wactuubl CrOs (8%) wu pacrBoputens (BoAa, CHOUPT M TOBEPXHOCTHO—AKTUBHOE
BemecTBo). Kommoswmuumsi st 0oOpa3oBaHUsl CIOS TBEPAOrO CMA30YHOTO MOKPBITHS ObLia
HAHECeHa MyTeM PACIbUICHUs U MOCE 3TOrO BBICYIIEHA IyTeM Harpesa npu temmeparype 90°C
B TeUeHHe NsITH MHUHYT. Ilocne Cymku myTeM HarpeBa ObUIO BBIMIOJHEHO OTBEPIKICHHE B
teueHne 20 muHYT npu Temmneparype 230°C st oOpa3oBaHUsl CIIOS TBEPAOrO CMa304YHOTO
TIOKPBITHS.

[0133] UcnbiTanue Ne 8

B Ucnpitannu Ne 8 Ha moBepXHOCTH HMIIIENS ObLIa BBINOJHEHA (PUHUINHAS MALIUHHAS
mudoska. Ilocne 3TOro Ha NMOBEPXHOCTb HUMIENS MYTEM TajbBaHM3ALMU OBUIO HAHECEHO
NOKpbITHE U3 crulaBa Zn—Ni ans o0pa3oBaHusi CJios MOKpbITUS U3 cruiaBa Zn—Ni. B xauectse
rajbBaHMYECKOI BaHHBI JUIl HAHECEHUs] MOKPBITHA 13 crutaBa Zn—Ni Obuta ucronszosasa DAIN
Zinalloy N-PL (toproBoe Ha3Banue), npousBoanmas kommnanueii Daiwa Fine Chemicals Co.,
Ltd. l'anpBaHM3a1MsI BBIMTOJHSUIACH MIPH CIAEIYIOINX YCIOBUSAX: pH raipBaHHUECKOW BaHHBI 0,5,
TeMrepaTypa rajbBaHU4YeCKoW BaHHBI 25°C, MJIOTHOCTH TOKA 2A/mM* 1 BpeMsi 0OpaboTku 18
MuHYT. Clo¥ MOKPBITUS U3 crjiaBa Zn—Ni HMeJ CIeaymy KoMno3uuui: Zn: 85% u Ni: 15%.
Kpome TOro, Ha mosy4eHHOM CJIO€ MOKpbITUS M3 crutaBa Zn—Ni Obuia BbIMOJIHEHA 00padoTka
TPEXBAJICHTHBIM XPOMATHUPOBaHHEM. B kauecTBe pacTBopa ayisi 0OpaOOTKH TpPEeXBAJEHTHBIM
xpomatupoBanueM Obut  ucnoip3oBaH DAIN Chromate TR-02 (ToproBoe HasBaHHeE),
nponsBomuMblii kommanueid Daiwa Fine Chemicals Co., Ltd. OOpaboTka TpexBajeHTHBIM
XPOMAaTUPOBAHMEM BBINOJHUIACH TIPU CleAyIOImHX ycinoBusx: pH BanHbl 4,0, Temmeparypa
BaHHbI 25°C u Bpems obpabotku 50 cexyHn.

[0134] Ha mnosepxHOCcTH MydTBl NyTeM CTpyiiHOH 0O0paboTku Oplma oOpa3oBaHa
IIEPOXOBATOCTh MOBepXHOCTU. [locie 3TOro Ha MOBEPXHOCTh My(THI MyTE€M raJbBaHU3ALUH
OBLIO HAHECEHO MOKPBITHE U3 cruiaBa Zn—Ni 1yt 00pa3oBaHUs CIIOs MOKPBITHA U3 cruiaBa Zn—Ni.
B kauecTBe raspBaHWYECKON BaHHBI Ul HAHECEHHs NOKPBITUS H3 cruiaBa Zn—Ni Oblia
ucnions3oBada DAIN Zinalloy N-PL (ToproBoe Ha3zpaHue), npousBoanmasi kommnanueid Daiwa

Fine Chemicals Co., Ltd. T'anpBaHHM3amusi BBINOJHSJIACH MPU CIEAYHOLIUX yciaoBusx: pH
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raJbBaHUYeCKOW BaHHBI 0,5, TemmepaTypa raibBaHuueckoi BaHHbBI 25°C, MJIOTHOCTb TOKa
2A/nM* u Bpems 06paborku 18 mumyT. Cii0if MOKpBITHS W3 cruiaBa Zn—Ni HMeN CIeayIOomyEo
komno3uiuio: Zn: 85% u Ni: 15%. Kpome Toro, Ha noJy4eHHbIH CII0i MOKPBITHA U3 CIUIaBa Zn—
Ni Obula HaHeceHa KOMMO3MLMSA Uil OOpa3oBaHMsA CJIOS TBEPAOIO CMAa30YHOIO ITOKPBITHSL
Komnosunus s o6pa3oBaHus ClI0s TBEPAOrO CMa304YHOTO MOKPBITUS COAeprKaa SMOKCUIHYIO
cmony (ocrarok), yactuubsl PTFE (10,3%), u pactBopurens (BoAa, CHHPT M MOBEPXHOCTHO—
akTHBHOE BemecTBo). Kommosuuus ayisi 0Opa3oBaHUs CIOS TBEPAOTO CMA30YHOTO MOKPBITHS
ObLIa HaHECEHAa MyTeM PACIBbLICHUS U MOCJIE 3TOTO BHICYLIEHA MyTeM HarpeBa MpU TeMIeparype
90°C B TeueHue nsATH MHUHYT. [locie cymku myTeM HarpeBa ObUIO BBITIOJHEHO OTBEPXKIEHUE B
teueHue 20 muHyT mpu Temneparype 210°C nnst oOpa3oBaHusl CIIOS TBEPAOTO CMa30YHOTO
MOKPBITHSL.

[0135] Ucnbrranue Ne 9

B Ucnbitannu Ne 9 Ha mMOBEpXHOCTH HHIIIENS ObLIA BBIMOJIHEHA (PMHUIIHAS MALTHHHAS
mngoska. Ilocne 3TOoro Ha MOBEPXHOCTb HUMIIENS MYTEM TajbBAHM3ALHMU OBUIO HAHECEHO
NOKpBITHE U3 crutaBa Zn—Ni 11t oOpa3oBaHMs CJIOsI TIOKPBITUS W3 crutaBa Zn—Ni. B xadectse
rajlbBAHMYECKON BaHHBI JUIS HAHECEHUS MOKPBITHSA 13 cruiaBa Zn—Ni Oputa ucnonb3oBana DAIN
Zinalloy N-PL (ToproBoe nHaszanme), mpousBonumas komnanueii Daiwa Fine Chemicals Co.,,
Ltd. I'anpBaHU3a1MsI BBITOJIHSIIACH MIPH CIENYIOIINX YCIOBUSAX: pH rampBaHMuecKoi BaHHBI 0,5,
TeMIepaTypa rajbBaHu4YecKkol BaHHbI 25°C, MJIOTHOCTb TOKa 2A/mM” 1 BpeMsi obpaboTku 18
MuHYT. Ciol OKpBITHSA U3 criaBa Zn—Ni UMeJ CIeayomyn koMno3uuui: Zn: 85% u Ni: 15%.
Kpome TOro, Ha mosy4eHHOM CJIO€ MOKpPBITHA U3 cItaBa Zn—Ni Oblia BbINOJIHEHA 00paboTka
TPEXBAJIEHTHBIM XPOMaTHUpOBaHMEM. B kauecTBe pacTBopa Ay 0OpaOOTKH TpPEXBAJEHTHBIM
xpomatupoBanueMm Obut  ucrons3oBaH DAIN  Chromate TR-02 (TtoproBoe Ha3BaHue),
npousBonuMbiii  kommanueir Daiwa Fine Chemicals Co., Ltd. O6paboTka TpexBajeHTHbIM
XPOMAaTUPOBAHUEM BBINOJHANACH MpHU cienyomux ycaosusx: pH sannel 4,0, Temnepatypa
BaHHbI 25°C u Bpems oOpabotku 50 cexyHn.

[0136] Ha moepxHocTH My(ThI Obljla BBINOJHEHA (PMHUINHAS MAIIWHHAS HLTA(OBKA.
[Tocne 3TOro Ha MOBEPXHOCTh MY(THI MyTEM rajibBAaHU3ALMK ObUIO HAHECEHO MOKPBITHE W3
crulaBa Zn—Ni gy oOpa3oBaHusl €O TOKPBITUSL W3 cruiaBa Zn—Ni. [ anbBaHu3anus
BBIMNOJHSIACH TIPU TeX K€ YCIOBHSX, YTO U YCJIOBMS B cilydae MOBepXHOCTH Hummessi. Ha croit
MOKPBITUSL U3 crulaBa Zn—Ni Oblla HaHECEHa KOMITO3ULMS Uil OOpa3OBaHMs CJIOS TBEPAOTO
CMa304HOro MOKphITHs. Kommosumus st o0pa3oBaHMs CJIOS TBEPAOTO CMAa304YHOTO TOKPBITHS
comepkaia 3MoKCHaHy0 cMmony (ocratok), yactuubsl PTFE (10,4%), gactuier Cr,03 (25,0%) u
pacTBopuTenb (BOHA, CIHUPT W TOBEPXHOCTHO—AKTHBHOE BeIIecTBO). Kommozmmms ams
0o0pa3oBaHUs CIOS TBEPAOrO CMA30YHOrO IMOKPBHITUA ObLTa HAHECEHA NyTeM paCIbUICHUS |
1ocJie 3TOrO BBICYILEHA MyTeM Harpesa npu Temnepatype 90°C B TeueHue nsatu MUHYT. Ilocne
CYLIKH IyTe€M HarpeBa ObUIO BBITIOJHEHO OTBEpKAeHHE B TedeHne 20 MUHYT NPHU TeMIeparype
210°C pnst 0OpazoBaHMSA CJIOSI TBEPIAOTO CMA30UHOTO MOKPBITHS.

[0137] UcnbiTanue Ne 10

B Hcnprrannn Ne 10 Ha moBepXHOCTU HUMIIENS U MOBEPXHOCTU My(ThI ObLTa BBITTOJHEHA
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¢unnmmHas MamuHHAsA nUdoska. Ilocne 3TOro Ha MOBEPXHOCTb HUMIENS M TOBEPXHOCTH
My(ThI OblJIa HAHECEHAa KOMITO3MLUSA Ui 00pa30BaHUS CJIOSI TBEPAOTO CMAa30YHOIO MOKPBITHS.
Komnosnuus st 00pa3oBaHusi €051 TBEPAOr0 CMa304HOTO MOKPBITHSI COAEpIKaia STIOKCUIAHYIO
cmodny (ocratok), yactuubl PTFE (20,1%), yactune! propuna kansius (6,9%) u pacTBopuresb
(Boma, cnHMpT M TOBEPXHOCTHO—AKTHUBHOE BewiecTBO). Kommosumust amst oOpa3oBaHUs CIOs
TBEPAOr0 CMa304HOTO MOKPHITHS ObUTAa HAHECEHA MyTeM PACIBUICHHS H IOCJIE 3TOrO BBICYIIEHA
nyTeM Harpesa npu temmneparype 90°C B TeueHue nsatu MUHYT. Ilocne cyiiku myTeMm Harpesa
OBLIO BBITIOJHEHO OTBep KaeHue B Tedenue 20 munyT npu temneparype 210°C s oOpazoBaHust
CJIOSl TBEPJOTO CMA304YHOTI'O MOKPBITHS.

[0138] Ucnbiranue Ne 11

B HUcnprrannu Ne 11 Ha mOBepXHOCTH HUMIIENS M MOBEPXHOCTH My(ThI ObLTa BBITTOJHEHA
¢unnmmHas MamuHHAsS nUTHQoBKa. ITocme 3TOro Ha MOBEPXHOCTb HUMIENS M IOBEPXHOCTH
My(QTbl KUCTBIO OBLTa HaHECEHa CMa3Kka B COOTBETCTBHU cO craHmapramu API. Bripakenue
«CMa3ka B COOTBETCTBMH co craHmaprtamud API» orTHocuTcss K  KOMOMHHMPOBAaHHOH
KOHCHCTEHTHOW  CMa3ke sl pe3pO0OBOro  COeOUHEHHMs A TPYOHBIX — W3JENui
He(TENPOMBICIIOBOTO COpPTaMeHTa, KoTopasi mpousBoaurcs B coorBerctBuu ¢ APl BUL 5A2.
OmnpeneneHo, 4TO KOMIO3MUIMS CMa3KU B COOTBETCTBUM co crtaHaapramu API comepxxut B
KauecTBe OCHOBHOIO MaTepuana KOHCHUCTEHTHYIO CMas3Ky, a TaKXe COAEpXKUT, B Mac.%,
nopomok rpadura: 18+1,0%, mopomok cuHma: 30,5+0,6%, u xmombst memu: 3,3+0,3%.
Crnenyer OTMETHUTb, YTO B paMKax 3TOrO AMANa30HA KOMIIOHEHTOB KOHCUCTEHTHBIE CMA3KU IS
pe3bOOBBIX COEAMHEHUH Al TPYOHBIX H3AENUil He(PTEernpOMBICIOBOIO COPTAMEHTAa HMEIOT
5KBUBAJICHTHBIE XapaKTEPUCTHUKU.

[0139] McnpiTaHue 111 OLIEHKH COMPOTUBJIEHUS 3a€aHUI0

C wucnonp3oBanneM Humnened u Mypt u3 Hcenbrranuit Ne 1-11 cBuHYMBaHHe
BBINOJHSJIOCH JIO0 TEX IOp, MOKa pe3bObl He BXOAWIN B 3alleIUIEHHE HAa NEePBOHAYAIBHOM JTare
CBUHUYUBAHUS TyTeM PYYHOH 3aTsDKKU (COCTOSTHHME CBHMHYMBAHMS yCUJIMEeM dYenoBeka). Ilocre
CBUHUYUBAHUs pe3b0 MyTeM PYYHOH 3aTsHKKM CBUHYMBAHHE W PAa3BHHYMBAHUE TOBTOPSUIOCH C
UCTIOJIB30BAHUEM TPYOHOro KJIO4Ya, M OLICGHUBAJIOCH COMpPOTHBIEHHE 3aenaHuio. Ilocie
3aBepLIEHUs] Ka)XJOro LMKJIA CBUHYMBAHUA U Pa3BUHYMBAHUSA TIOBEPXHOCTb HUIINIENS U
MOBEPXHOCTh My(Thl BU3YaJbHO OLICHMBAJINCH. BO3HMKHOBEHHE 3a€laHUs H3Y4aJIOCh MyTEM
BU3yaJIbHOTO  KOHTpoisi. B ciywae, korma 3aemaHue ObUIO  HE3HAUYMTENBHBIM |
PEMOHTONPUTOAHBIM, Ae(eKThl 3aemaHusl YCTPAHSUIUCh, U HUCIBITAHHE TMPOJOJDKAIOCh. Bhio
OTPENEeNeHO, CKOJIbKO pPa3 MOXKeT ObITh BBINOJHEHO CBHHYMBAHHE W pa3BUHUMBaHHE Oe3
BO3HHKHOBEHHUS HEPEMOHTONPHUIOJHOTO 3aenaHus. Pe3ynbTaThl NpPUBEAECHBI B  CTOJOLE
«ComnpoTtuBiieHne 3aeqaHUI0 (KOJINYeCTBO pa3 (0OOPOTOB) CBUHYMBAHUS, KOTOPOE MOXKET OBbITh
BBITIOJTHEHO Oe3 3aemanusi») B Tabnure 3.

[0140] [Tabnmua 3]
TABJIMIIA3
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ComnpotuBieHne 3aeqaHI0 (KOJIUIECTBO
Hcnpitanue | XapakTepUCTUKU MIPU MPEBBIIICHUN
pa3 (00OpOTOB) CBUHUMBAHUS, KOTOPOE
Ne KpPYTSALIErO MOMEHTA
MOJKET OBITh BBIIOJIHEHO Oe3 3ae1aHusl)
1 120 15
2 127 15
3 138 15
4 140 12
5 143 13
6 141 11
7 125 13
8 74 10
9 151 10
10 68 6
11 100 8

[0141] McneiTaHue Ha XapaKTEPUCTUKHU IPU MPEBbIIEHUN KPYTALIEr0 MOMEHTA

C wucrnonp3oBanveM Hunmened u mypt u3 Hcenbitanmit Ne 1-11 Obuto m3mepeHo
conpotusienne AT' kpyTdiieMy MOMEHTY Ha 3aIUledYMKOBBIX ydacTkax. B uacTHOCTH,
CBUHUYMBAHHE BBIMOJHAJIOCH NP YCIOBUAX CKOPOCTH 3aTsKKU 10 06/MHMH M KPYTAIIETO MOMEHTA
3arspkku 42,8 kH M. Bput u3mepeH KpyTAIui MOMEHT BO BpeMsl CBUHUMBAHUS, U ObUT COCTaBJIEH
rpadUK KpyTsIIero MOMeHTa, Kak nmpormutocTpupoBaHo Ha Pur. 7. CepuiouHas mo3uust «Tsy»
Ha @ur. 7 o003HaYaeT KPyTAMNHA MOMEHT IPU KOHTAKTE 3aIUIEYMKOBBIX y4acTKOB. CChUIOYHAS
nosuuuss «MTV» Ha @ur. 7, o0o3HauaeT 3HAYEHHE KPYTALIETO MOMEHTA, MPU KOTOPOM
JUHEWHBIA OTpe3ok L u rpaduk KpyTsimero MOMEHTa 3aTSDKKH TepecekaroTcs. JIMHeHHbIH
otrpe3ok L mpencramisier coOOil MpsMYO JIMHUIO, KOTOpas MMEET TaKOH e HAKJIOH, YTO U
HAKJIOH JIMHEHHOTO y4YacTKa rpaduka KPyTSIIIEro MOMEHTa IOCJe KOHTAKTa 3arljIeYHKOBBIX
YyYaCTKOB, M JUJIsl KOTOpOH KosndecTBO obopotoB Ha 0,2% Oosblne MO CpaBHEHHIO C
BBILIEYKA3aHHbIM JINHEWHbIM y4acTKOoM. OObIMHO TpU u3MepeHuu compotusieHus AT
KPYTSIIEMY MOMEHTY Ha 3aIUIeUYHKOBBIX Yy4YacTKax HCHojb3yerT Ty (KpyTAIui MOMEHT Ha
npenene Tekydectd). OQHAKO B HACTOALIEM NMPUMEpe KPYTSIIUI MOMEHT Ha Mpeese TeKy4eCTH
(rpaHuIa MEXAY JTUHEWHBIM YYACTKOM M HEJTMHEHHBIM YYaCTKOM Tpaduka KpyTsIIEero MOMEHTa
NOCJIe KOHTAaKTa 3aIJICYMKOBBIX YYaCTKOB) ObUT HedueTkuM. B cBs3u ¢ stim MTV Obun
OTpeneNieH ¢ WCIMOJIb30BaHHeM JmHeliHoro otpeska L. PasHocte mexny MTV u Ts Obuta
NpUHSATA B KauecTBe compoTusieHuss AT' KpyTsiieMy MOMEHTY Ha 3aIlJIeUHMKOBBIX Y4YacTKax
HACTOSIIEr0 NpuMepa. XapaKTEepPUCTHKH TPU MPEBbILNEHUH KPYTALIEr0 MOMEHTa ObLIH
OTpefeNeHbl KaK OTHOCUTENIbHOE 3HAu€HHE OTHOCUTENbHO comporusieHus AT kpyrdaiiemy
MOMEHTY Ha 3aIUIeYUKOBBIX ydacTkax B HMcmbitammm Ne 11, rme BMeCTO €i0s TBEPAOrO

CMa304HOI'0 IMOKPBITUA ObLTa MCIIONb30BaHA CMa3Ka B COOTBETCTBHH CO CTaHAapTaMu APL B
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KadecTBe KOHTposbHOro 3HadeHus (100). Pesynbprarsl npusenens! B Tabmure 3.

[0142] Pe3ynbTarhl OLICHKU

Obparumcss k Tabmumam 1-3, pe3pOoBble coeauHeHus st TpyO umm TpyOOK B
Hcnpiranusax Ne 1-7 u Mcnerranuu Ne 9 mMeno €0l TBEPAOro CMa304YHOIO MOKPBITHUS Ha IO
MeHbLIEH Mepe OAHON M3 KOHTAKTHBIX NoBepxHOcTell Hummens u Mydrtsl. Croil TBeproro
CMa304HOTO MOKPBITHSL COAEpP KAl CMOJy, TBEpAbIil cMa3ounbiii nopomok u Cr,Os. B cBsi3u ¢
STHM XapaKTEPUCTHKU IPU MPEBBIIEHHH KPyTsmero MomeHnTta Ovln Oosee 100, u pe3prOoBbIe
COEAMHEHUs Ui TPyO WM TPyOOK MMENU MPEeBOCXOAHbIE XaPAKTEPUCTUKH TPH MPEBBIIIECHUH
KPYTSLIEro MOMEHTA.

[0143] B pe3pOoBBIX coenwHEeHUsX aisi TpyO wmiam TpyOok B HMcmbitanmsx Ne 1-7
conepskanue CryOs 6bu10 0T 1,0 10 20,0 Mac.%. B ¢BSI3UM € 3TUM KOJMYECTBO pa3 CBUHYHBAHUS,
KOTOpOE€ MOKET OBITh BBINOJHEHO Oe3 3aenaHusi, ObLIO OOJbIIE MO CPABHEHHIO C Pe3bOOBBIM
coennHeHUeM 1yt TpyO mim TpyOok B Mcmbitanuu Ne O, u, ciienoBaTeNbHO, CONPOTHBIICHUE
3a€0aHMI0 Pe3bOOBBIX COEAMHEHUH sl TpyO mim TpyOok B Mcmbrtanmsax Ne 1-7 Obuto eme
Oonplne, 4eM CONPOTUBIICHHE 3a€aHUI0 Pe3bOOBOro COEOMHEHHUs My TpyO miam TpyOoOK B
Hcnbrtanuu Ne 9.

[0144] B oTinumne OT 3TOr0, HECMOTPSI HAa TO, YTO Pe3bOOBOE COSNMHEHUE TS TPYO WiH
TpyOok B Hcmpitanmm Ne 8 mmeno ciaod TBEPHOro CMa30YHOrO TOKPBITHS HA TOBEPXHOCTH
My(QTBI, CJIOH TBEPHOrO CMa304HOro MOKpeITHA He comepxkan Cr,Os. B cBsa3u ¢ stum
XapaKTEPUCTUKH MPH MPEBBIIIEHNH KPYTSIIEro MOMEHTa ObIIM HU3KUMHU.

[0145] HecmoTtpst Ha TO, uTO pe3pbOBOE coequHeHue At TpyO wiu TpyOok B McnpiTaHum
Ne 10 mmeno cioii TBepAOro CMa30YHOIO MOKPBITHS HAa MOBEPXHOCTH MY(THI, CJIOW TBEPAOTO
CMa304HOro MOKpbITHS conepxkan (ropun kambuus CaF, a He Cr,Os. B cBsizu ¢ 3TuM
XapaKTePUCTUKH MPU MPEBbILIEHUH KPYTSIIEro MOMEHTa ObUTH HU3KUMH.

[0146] Pe3pboBoe coenunenue st TpyO miam Tpyook B Mcnbiranuu Ne 11 He umenio ciost
TBEPAOrO CMAa30YHOT'O MOKPBITHS B COOTBETCTBUH C HACTOSALINM BapHaHTOM OCYIIECTBJIeHUs. B
CBSI3U C 3TUM XaPAKTEPUCTHKH MPH MPEBbIIICHUH KPYTSIIEr0o MOMEHTA ObUIA HIU3KUMHU.

[0147] Belme omucaH BapWaHT OCYINECTBIEHHUS HAcTosmero uzodpereHus. OmHAKO
BBIIIEOMICAHHBIN BAPUAHT OCYILIECTBICHUS SBJISIETCS JINLIb IPUMEPOM peau3alii HaCTOSIIEero
n3o00perenusi. COOTBETCTBEHHO, HACTOsIIIEe N300PETEHHE HE OIrPAHNMYMBAETCS BBIIIEONUCAHHBIM
BAPUAHTOM OCYLIECTBJICHUS, M BBILICONICAHHBI BAPUAHT OCYINECTBJICHUS] MOXET OBITh
MOIU(PHUIMPOBAH COOTBETCTBYIOLINM 00pa30M B MpezeNiax Auara3oHa, KOTOPbIi He OTKJIOHSETCS
OT CYIIIHOCTH HACTOSIIIETO H300PETEHMSI.

CIIHCOK CCBHIIOYHBIX MO3UIINIA

[0148]

1: Pe3pboBOe coequHeHHEe 1Ist TPYO WK TPyOOK

4: OxBaTbIBa€MbIil pe3bOOBOM yHaCTOK

5: Hunnens

7: OXBaThIBAIOIINN Pe3bOOBOH y4aCcTOK

8: MydTa
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6 9: KoHTakTHas NOBEPXHOCTh

10 13: Metanian4eckuii yIIOTHUTEIbHBIN y4aCTOK

11 12: 3anne4nKoBbIil y4acTOK

21: Cnoii TBEpAOro CMa304YHOIO MOKPBITHS



34

POPMVYJIA U30BPETEHHUA

1. Pe3pboBoe coenuHenue st TpyO nim TpyOoK, copepikaliee HUMIeENb U My Ty,

IpUYEM KaKAbIH U3 HUMIENS U My(PThI CONEPKUT KOHTAKTHYIO MOBEPXHOCTh, UMEIOLIYIO
pe3b00oBOI y4acTOK U Oe3pe3b0OBO MeTAITMUECKHH KOHTAKTHBINA Y4aCTOK,

npuueM pe3pOoBOe coenuMHeHue It TpyO uiam TpyOOK COXEPIKUT CJIOH TBEPAOro
CMa304HOTO MOKPBITUSI HA MO MEHbINE Mepe OIHOW M3 KOHTAKTHBIX IMOBEPXHOCTEH HUIIMEIS U
My(QTHI,

H CJIOH TBEPAOTO CMa304YHOTO MOKPBITHSI COAEPIKHT:

CMOJTy,

TBEP/bII CMa304HbIN NOPOLIOK U

C1‘203.

2. Pe3pboBoe coenuHeHue 1isi TPyO wim TpyOOK 1o M. 1, B KOTOPOM CIIOH TBEPAOTO
CMa304HOTO TIOKPBITHS] COTEPIKUT:

Cr,05 B quana3one ot 1,0 mo 20,0 mac.%.

3. Pe3pboBoe coenmHeHue s TpyO wind TpyOOK MO M. 2, B KOTOPOM CJIOW TBEPIOrO
CMa304HOTO TOKPBITHS] COEPIKUT:

Cr,03 B quana3one ot 1,0 mo 20,0 mac.%,

cmony B auana3one ot 50,0 go 90,0 mac.%,

TBEpAbIN CMa304YHBIN MOPOIIOK B Auana3oHe oT 5,0 no 30,0 mac.%.

4. Pe3pboBoe coennHeHNE AJist TPyO Uitk TpyOOoK 1o J1roboMy u3 min. 1-3, B KOTOpoM:

CMoJia TIpeNCTaBisieT coO0i ouH niu OoJsiee TUMOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOSIIEH
U3 SMOKCUIHON CMOJBI, (PEHONBbHOM CMOINBL, (PypaHOBOH CMOJBI, MOJMAMUAMMUIHON CMOJIBIL,
NOJMAMHIHON CMOJIBI, TOJIMUMHIHON CMOJIBI U O3 (PUPIUPKETOHOBOM CMOJIBL

5. Pe3pboBO€ coenrHenue 1ist TpyO min TpyOOK Mo 1. 4, B KOTOPOM:

CMOJIa TIPEICTABISIET COOOH OMH MM OOJIee THIIOB, BEIOPAHHBIX U3 IPYIIIBL, COCTOSLIEH
U3 ATIOKCUIHOMN CMOJIbI, PEHOIBHON CMOJIBI, MOJHAMUIMMHUIHON CMOJIbI M ITOJTMAMUIHOW CMOJIBI.

6. Pe3pOoBOe coenuuenue aiist TpyO miu TpyOok mo modomy u3 mir. 1-5, B KOTOpoMm:

TBEPIbI CMAa30YHBI IOPOLIOK MPEACTABIsieT COOOW OAauH wWiu Oojee THUIIOB,
BBIOPAHHBIX M3 TPYIIbL, COCTOsIEH u3 rpadura, OKCHMAA LMHKA, HUTpHOA OOpa, Tajbka,
nucynabdpunaa monudneHa, nucynbduna Bodbdppama, ¢(ropuma rpadura, Cyibpuma OJIOBA,
cynbpuaa  BUCMyTa,  OPraHUYEeCKOro  MOJNHUOAEHA,  THOCYJb(pATHOTO  COCOUHEHHS,
noIUTeTPadTOPITHIICHA U LIMAHYpaTa MeJTaMHUHAa.

7. Pe3pboBoOe coenuuenue st TpyO win TpyOoK 1o 1. 6, B KOTOPOM:

TBEPIbIH CMAa30YHBIA IMOPOLIOK MpPEACTaBIseT CcOOOW OAWMH WM Ooyiee THIIOB,
BBIOPAaHHBIX U3 TPYIIIbI, COCTOALIEH U3 rpaduTa U nonuterpadTOpITHIIEHA.

8. Cniocob u3roroBjieHus pe3bOOBOr0 COeAMHEHUs it TPYO win TpyOOoK Mo JIoOoMy u3
nmn. 1-7, BKIFOYaroui 3Tanbl, Ha KOTOPBIX:

HAHOCST KOMIIO3ULIHIO, COAEPIKAILYIO CMOJY, TBEpAbIil cMa304Hbli mopomok u Cr,03, Ha
IO MEHbIIEH Mepe OIHY U3 KOHTAKTHBIX MOBEPXHOCTEH HUNMENs U My(ThL; U

OTBCPXKAAKOT KOMIIO3ULINIO, HAHCCECHHYIO Had KOHTAKTHYHK MMOBEPXHOCTD, C O6pa3OBaHI/IeM
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CJIOSI TBEPAOTO CMA30YHOTO TOKPBITHSI.

9. Cnoco® m3roToBieHUs pe3bOOBOrO coenuHEHHs Ais TpyO miam TpyOok mo m. 8§,
KOTOprﬁ AOMOJIHUTEIIbHO BKIIFOYACT 3Tall, HA KOTOPOM:

nepesl HaHeCEHHEeM KOMIIO3MLIMU O0pPa3yroT MyTeM TajbBaHU3aLUU CIIOW MOKPBITUS U3
CIjIaBa Zn Ha 1O MEHbIIEH Mepe OHON U3 KOHTAKTHBIX MOBEPXHOCTEH HUMIENS U My(THL.

10. Cnoco6 wm3roToBieHust pe3bOOBOro coemuHeHus i TpyO wim TpyOok mo m. 9,
KOTOPBIii IOTOJHUTEIBHO BKIIFOYAET JTAll, HA KOTOPOM:

nepex oOpasoBaHHEM CJIOsi TMOKPBITUS W3 CIilaBa Zn 0OpasyroT IIepOXOBAaTOCTb
MOBEPXHOCTH HA MO MEHbIIEH Mepe OJHON U3 KOHTAKTHBIX MOBEPXHOCTEH HUMENS U My(DTHL.

ITo noBepenHocTn
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OUT. 1

OTKIMOHEHVE OT JIHEAHOIO
1 YHACTKA

L KPYTSILLIMA MOMEHT HA NPE/IENTE
T TEKYYECTH

——————— KPYTALLIAA MOMEHT

CONPOTUBIEHUE AT KPYTALLIEMY
MOMEHTY HA 3AMJEYMKOBbIX

YHACTKAX

CBUHYMBAHIA
(OMTUMAJTbHBIN
KPYTALLIA MOMEHT)

o

KPYTALL MOMEHT

______ KPYTALLIA MOMEHT MNPV KOHTAKTE
SAMIEYMKOBBIX YHACTKOB

OBOPQTH
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