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PE3LBOBOI TPYBHBIN DJIEMEHT, OBECIIEUEHHBIN
METAJJINYECKUM IMIPOTUBOKOPPO3UOHHBIM U
MPOTUBO3ANPHBIM MIOKPBITHUEM

OBJIACTDb U30BPETEHUA

[001] Hacrosimee n300peTeHHE OTHOCUTCS K TPYOHOMY 3JIEMEHTY IJIsi OypeHus W/ UiH
IKCIUTyaTALlUH yTIEBOIOPOIHOW CKBAKHHBI U, 00JIe€ KOHKPETHO, K Pe3600BOMY KOHILY
JJIeMEHTa JAHHOTO Thma. J[aHHBIA KOHEI MOXET OBITh OXBAaTHIBAEMBIM HITH
OXBATHIBAIOIIAM 10 THITY W BBIIOJHEH C BO3MOJKHOCTHIO COCIHHEHHUS C
COOTBETCTBYIOIIMM KOHIIOM aHAJOTHYHOTO DJJIEMEHTA C LENbi0 00pa30BaHUA

COWICHCHHA UJIK COCAUHCHUA.

[002] Hacrosmee wu300peTeHHE TaKKe OTHOCHTCS K PE3bOOBOMY COCIWHEHHIO,
KOTOPOE SIBJISECTCS PE3yIbTATOM COCTUHEHHS JBYX TPYOHBIX 3JIEMEHTOB TIOCPEACTBOM
CBUHYHMBAHHA, OJHH M3 KOTOPBIX MOKET TMPEICTABIATh COOOW My(Ty C ABYMS

OXBAaThIBAIOIIIUMH KOHIIAMH.

[003] TepMuH «TpyOHBIN JIEMEHT, TIPEIHAZHAYCHHBIA JJI1 OYPEHUS U SKCIUTyaTalldl
YITIEBOJOPOAHOM CKBAXHHBDY O3HAYAET IJIOOOH SIEMEHT C, MO CYTH, TpyOdaToi
(OopMOW, KOTOPHIA MOKET OBITh COCAHHEH C JIPYTHM 3JIEMEHTOM, KOTOPBIH MOJKET
MPEICTABIATE COOOM 3JIEMEHT TAKOTO K€ THUIA WIITH MOXET HE SBIATHCS SJIEMEHTOM
TAKOTO JK€ THIA, C KOHKPETHOH LIETbI0 00pa3oBaHusA THOO OYypHIBHOW KOJTOHHBI IS
VTIIEBOIOPOAHON CKBAKHHBI, THOO pai3epa s KaUTATbHOTO PEMOHTA CKBAJKHHBI
WM 3KCIUTyaTalliy JAHHOTO THIA KOJOHHBI, TAKOTO KaK pan3ep, WM 00CaTHOU WITH
HACOCHO-KOMITPECCOPHOW KOJIOHHBI, TPUMEHIEMBIX TPH SKCIUTyaTAllHH CKBAJKHUHBL.
Hactosmee w300peTeHre Takke NPUMEHHMO K JJIEMEHTaM, HWCIIOIb3YEMBIM B
OypWJIbHONW KOJIOHHE, TAaKHM KaK, HAalpuMep, OypHIIbHBIE TPYOBI, TOJCTOCTECHHBIE

OypuiTbHBIE TPYOBI, YTSDKEICHHBIE OYPHIIbHBIE TPYOBI M 3aMKH U1 OYPHIIBHBIX TPYO.
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[004] Kaskaprit TpyOHBIN 37IEMEHT COACPKUT KOHIEBYIO YaCTh, CHAOKEHHYIO 30HOM C
OXBaTHIBAEMOW Pe3b0OM WM 30HOW C OXBATHIBAIOMIEH Pe3b0OH, KOTOpas
MpeAHa3HaY€Ha Uil CBUHYMBAHHUA C COOTBETCTBYIOIIEM KOHIIEBOM YacThIO
AHAJIOTUYHOTO 37eMeHTa. [Ipy coeMHEHNN 3TIeMEHTHI 00Pa3yIoT TO, YTO U3BECTHO KAaK

COWICHCHHUC HUJIKX COCANMHCHHC.

[005] Haunbie pe3pOOBBIE TPyOHBIE KOMIIOHEHTHI COEIMHEHUS COCOUHAIOT TIPH
NpEABAPUTEIBHO ONPEAEICHHBIX HArpy3KaxX ¢ LENIbI0 COOTBETCTBHUs TPEOOBAHUIM I10
(¢UKcauMu M TEPMETUYHOCTH, HAKJIAIbIBAEMBIM YCIOBHUAMH TPHUMEHEHUs; Oonee
KOHKPETHO, TPEIHA3HAYECHBI Ul MPEABAPUTEIBLHO ONPEHECICHHOTO KPYTALLETO
MoMeHTa. Kpome TOTO, ClieayeT 3HaTh, YTO Pe3bOOBBIE TPYOHBIE KOMITOHEHTHI MOTYT
OBITh TOABEPTHYTHl HECKOJIBKUM LHMKIAM CBUHYMBAHMA W Pa3BUHYUBAHUA, B

YaCTHOCTH IIPH SKCINTyaTalluH.

[006] VcnoBus mnpPUMEHEHHS JAHHBIX PE3bOOBBIX TPYOHBIX KOMIIOHEHTOB
0OyCTaBITUBAIOT PA3/IMYHbIE THIBI HArpy3ok. OHHM OBUIM CHIDKEHBI, B TOM YHCIIE,
MOCPEACTBOM IPUMEHEHMA IUICHOK WM CMA30K HAa YyBCTBUTEIIBHBIX YAacCTAX JAHHBIX
KOMIIOHEHTOB, TAaKUX KaK pPe3bOOBBIE 30HBI, 30HBI OMOPHOTO HABIICHUS WIIH JKE

VIINIOTHAIOIIKUEC ITOBCPXHOCTH THUIIA METaJUT/ METaJII.

[007] BeiHyXA€HHBIE OTrpaHUYEHHsA, B YACTHOCTH, BKIIOYAIOT OrPaHUYECHUA,
CBSI3aHHBIE C XPAaHEHHEM HA CKIaJae, KOTOpoe TpeOyeT HAHECEHUs CMAa30K I
XpaHeHUs (OTIMYHBIX OT CMAa30K /UIi CBUHYHMBAHHA, HAHECEHHBIX 10 BBOJA B
JKCIUTyaTaiuoo). TeM He MEHee, CYLIECTBYIOT APYTHE PELICHHUS, 3aKIIF0YAIOIHecs B

NPUMCHCHUH OPraHH4YCCKUX HOKpBITPIfI.

[008] Takum oOpa3oMm, TEXHOJOTHYECKHE OIEPAIlMH CBHUHYMBAHHUSA OOBIYHO
OCYIIECTBIISIOT TPH BBICOKOW OCEBOM HATpy3Ke, HAPHMEP H3-32 Beca TPYOBI JITHHOU
HECKOJIbKO ~ METPOB, TOMJIEKAMEH COCIWHEHHWIO TOCPEACTBOM  PE3BOOBOTO
COETMHEHUS, BO3MOKHO, YXYINIEHHOTO HEOOJBITUM OTKJIOHEHHEM OCEH Pe3hOOBBIX
3JIEMEHTOB, MOAJICKAIUX COCAUHEHUIO. JTO SABIIAETCS MPUUUHONU PUCKOB 3aIUPAHUA B

Pe3bOOBBIX 30HAX W/WIM HA YIUIOTHSIOIMUX TIOBEPXHOCTAX THIIA METAaJUT/MEeTaslL
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Takum oOpa3om, pe3pOOBBIE 30HBI, a TAKKE YIUIOTHAIOMIME TIOBEPXHOCTH THIIA

METaT/MeTaT OOBIYHO TTOKPBIBAOT CMAa30YHBIMH MATEPHATIAMH.

[009] Kpome Toro, pe3pOOBBIE TpyOHBIE KOMIIOHEHTHI 3a4YacTyi0 XPaHAT, a 3aTeM
CBUHYMBAIOT B arpecCHBHOM Cpele. DTO MMEET MECTO, HampuMmep, NMpu OypeHUH B
MOpE B NPHUCYTCTBHU COJICHOM BJIarH WM NMpH OypeHWH HA CyIle B HPUCYTCTBHH
MecKka, TbUTH W/WIM JAPYyTHX 3arps3Huteied. Takum oOpa3oM, HEOOXOAHMO
WCTIONBb30BaTh PA3IMYHBIE THUIBI TIOKPBITHS OT KOPPO3HH HA TMOBEPXHOCTIX, KOTOPBIE
MOJIBEPTAIOTCSA HATPy3KE B XOJ€ CBUHYMBAHMSA, YTO MPOUCXOJUT B PE3bOOBBIX 30HAX,
WIH K€ B 30HAX, HAXOJAIMXCS B NMPWKHMHOM COTIPHKOCHOBEHHH, KOTOPOE HUMEET

MECTO C YIUNTOTHAIOMHUMH ITOBCPXHOCTAMH THUIIA METaJIjl/MEeTaJI U ynopamu.

[010] Tem HEe mMeHee, HCXOAS M3 CTAHAAPTOB OXPAHBI OKPY’KAIOIIEH CPEbI, CIEIYET,
YTO MPUMEHEHHE CMAa30K, COBMeCTUMBIX co cTaHgapToM API RP 5A3 (Awepuxanckui
uHcmumym Hehmu), He PEACTABIIET COOOH JONTOBPEMEHHOE PEIICHUE, TIOCKOIBKY
TAKHE CMa3Kd TIOJBEPTAIOTCS BBIIABIMBAHHIO W3 TPYOHBIX KOMIIOHCHTOB H
BBICBOOOKAAIOTCS B OKPYJKAIOIMYI0 CPEeAy WIH B CKBOXHHY, 4YTO TPUBOJUT K
o0pa3oBaHHIO TPOOOK, KOTOPHIE BBI3BIBAIOT HEOOXOJUMOCTh  NMPUMCHCHHS

CIICaJIbHbIX TEXHOJIOTHYCCKUX onepaunﬁ II0 OYHCTKE.

[011] Hns pemieHus 3aaa4 J0NITOBPEMEHHOM YCTOMYHUBOCTH K KOPPO3HH, 3aTUPAHHUIO U
MPEPOTATHB, CBI3AHHBIX C OJKOJIOTHYECKHMMH TpeOOBaHUAMH, ObUta pa3padoTaHa
anpTepHaTHBa cMa3kaM. OHHU HE TOJBKO 00eCTIeYHBAOT pemeHne s 3P PEeKTUBHOCTH
YCTOWYMBOCTH K KOPPO3WH W 3(PPEKTHBHOCTH OT 3aaupaHUsA, HO TaKKe JUIA

MPOMBITIIICHHBIX Or’paHH‘{eHPlﬁ, CBA3aHHBIX C U3IrOTOBJICHHUCM pCSL6OBBIX KOHIIOB.

[012] C 1969 roma kommanms WHITFORD (3apeructpupoBaHHAs TOProBas MapKa)
MpeAIaraeT  BBICOKOX((EKTHUBHBIC  TOKPBHITHA, H3TOTABIUBAEMbIE W3  CMECH
TTOJTHAMHTUMHTHOM CMOJIBI ¥ (DTOPTIOTUMEPOB, I PE3bOOBBIX KPETEkKEH, KOTOPHIE
TpeOYIOT aJanTHPOBAHUS TPEHHUS TPH OBICTPBIX TEXHOJOTHYCCKUX OTEPAIHIX

CBUHYMBaHUA/ Pa3sBUHYHNBaHHA.
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[013] Kpome Toro, ¢ 2002 roia B KOHTEKCTE PE3HOOBBIX COCTUHEHUH, MPEAIAraroTCs
MOKPHITHS Ha OCHOBE TOJTHAMHANMHIHONW CMOJIBI IS CMAa3bIBaHUSA M O0ECTICUCHUS
YCTOMYMBOCTH K 3aJUPAHUI0 B XOJE€ CBUHYMBAHMS, KaK OMHCAHO B JIOKYMEHTaX

EP 1378698 u EP 1959179.

[014] B naHHBIX MUCTOYHUKAX W3 YPOBHS TEXHUKU MPEUMYIIECTBEHHO MPEAJIaracTcs
MOJYyYEHHE CYXMX IUICHOK M3 TPEAIIECCTBEHHUKA ITOJMAMUA-AMHUAOKUCIIOTSL,
PacCTBOPEHHOTO B TOJSIPHOM PACTBOPUTENIE WM B CMECH 3TaHON/TONyonl CyxXyro
TUIEHKY, KaK TMPaBUJIO, HAHOCAT C LENbI0 00ECTIEUEHHUs] CMAa3bIBAHHA B 3aBUCUMOCTH OT
3HAYCHUM JaBIICHUS B 30HE KOHTAKTa B pe3pOe. Jond HamoIHUTENeH OTHOCHUTENBHO
BBICOKA, MPH 3TOM BECOBOE COOTHOLICHHE IUIMEHT/CBA3YIOIEE HAXOAUTCS B
nuanaszone ot 0,25 mo 4, mpexmouytuTenbHO mpeBbimaet 3. Takum oOpas3om, cyxas
TUIEHKA BBITTONHSAET ()YHKIMIO )KEPTBEHHOTO CIIOS U SBIIAETCS JOCTATOYHO yCTOMYUBOU

K U3HOCY B X07€ ()YHKIIMOHUPOBAHHSA TBEPAOTO CMAa309YHOTO MaTepHaa.

[015] 3asBka WO 2004/033951 OTHOCHTCS K METaUIMYECKOH TpyOe ¢ Pe3bOOH,
NpeJHa3HaYeHHOW  Jia  HedremoObIBaOmEed  OTpacid  MPOMBIIUIEHHOCTH,
o0ecTieueHHOM Pe3b00BOM KOHIIEBOM YaCThIO, TTIOBEPXHOCTh KOTOPOH 0OpaboTaHa Uy
KOTOPOH MeTajlIM4ecKas IOBEPXHOCTh XapakTepusyeTcs 1mepoxosatocTeio (Ra)
MOBEPXHOCTH B Juamna3zoHe OT 2,0 MKM 10 6 MKM, NMPH 3TOM JaHHAas IMOBEPXHOCTh
MOKPBITA PABHOMEPHBIM CIIOEM CYyXOT0 MPOTHBOKOPPO3HOHHOTO MOKPBITHS H BTOPBIM
PaBHOMEPHBIM CIIOEM CYXOTO CMAa304YHOTO MOKPHITHA. B kKauecTBe albTepHATHBHI JBA
CIIOS. MOTYT OBITh OOBEIWHEHBI B OJHH CIIOW CyXOTO TPOTHBOKOPPO3HOHHOTO
MOKPBITHS, COAEPIKAIIETO AUCTIEPCHIO YACTHIl CYXOr0 CMa304HOTO Marepuana. TeM He
MEHee, AUCTIEPCUS YaCTHI] MOBEPX MPOTUBOKOPPO3HOHHOTO CIOS, OCAKACHHOTO Ha

MNOJJIOXKKY, 00ecIieunBaeT HCKOTOPYHO CTCIICHD HCOAHOPOAHOCTH.

[016] Kpome Toro, 3asBka EP 2128506 oTHOCWTCS K pPe3pOOBOMY COETHHEHHIO
OXBaTHIBAEMOT0/OXBATHIBAIOMIETO THIA I CTAIGHBIX TPYO, HMEIOTIHMX IMOBEPXHOCTH
KOHTAKTa, COACPKAIIYI0 Pe3bOOBYIO YacTh M HEPE3bOOBYIO KOHTAKTHYIO YacTh THIIA
«MeTaul 1o MeTany». [IoBEpXHOCTh MO0 MEHbBIIEH MEPE OJHOTO M3 OXBAaTHIBAEMOTO

HIIN OXBATBIBAKOIICTO 3JICMCHTOB IMOKPBITA IICPBbIM CIIOUCTBIM CJIOCM, H3IrOTOBJICHHBIM
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n3 cruaBa Cu-Zn wmm cmaBa Cu-Zn-M1 (rae M1 mpencraBmseT coO0# O MEHBIIEH
MEpe OJHMH 3JIEMEHT, BbIOpaHHBIA W3 Sn, Bi m In). HecmoTps Ha wHTEpecHbIE
pe3yabTaThl  JAHHBIX  CJIIOEB, COJAEPKAIIMX MeAb, ObUIO  IOKAa3aHO, YTO
MPOTHBOKOPPO3UOHHBIE CBOWCTBA, CBA3aHHBIE C HUIMH, HMEIOT OTPAHUYECHHSA, KOTOPHIE

OBLJIO OBI YKENATEITHHO MPEOIONET.

[017] Takum 0Opa3oM, SKCIUTyaTalMOHHOE CBOMCTBO B OTHOIIEHHH KOPPO3UH H
3aJUpaHuA TO JAHHBIM PACKPBITHSAM MOMKET OBITh YIYyYIIEHO TMOCPEACTBOM
MPEeIaraeMoro, B JOTOTHEHHE K (DYHKIIMOHAIBHBIM CBOMCTBAM, 3aKIIOYAIOIIUMCS B
3¢ (EeKTUBHOCTH POTHUB KOPPO3UHU M XOPOLIEH YCTOMYUBOCTH K 3aJUPAHUIO, & TAKKE
MOJKET OBITh YIIyYlI€Ha T'€PMETHYHOCTH IO OTHOIICHHIO K Ta3y W JKMAKOCTH I
COEMHEHHUH TT0 HACTOSIIEMY H300PETEHHIO, pacKpbiToMy Hmke. Ha ocHOBe maHHOM
KOHIICTIIHM B HACTOSIIEM H300PETCHHH NPEATIOKEHO HAHECEHHWE IOKPBITHA Ha
Pe3b00BOM 3MEMEHT WM COETUHEHHE, 00pa30BaHHOE IyTEM COCTUHEHUS PEe3bOOBBIX
3JIEMEHTOB, TPEJHA3HAYCHHBIX Uil OypeHHs W/HIM SKCIUTYaTalliy YTIIEBOJOPOIHBIX

CKBQKUH.
PACKPBITUE HACTOAIIEI'O U30BPETEHMA

[018] B mepBoM acmekrTe HacTosmee H300PETCHHE OTHOCHTCA K PE3bOOBOM YacTH
TPYyOHOTO 3JIEMEHTA I PE3bOOBOTO TPYOHOTO COEIWHEHUS, MPEIHAZHAYCHHOTO IS
OypeHHsS WM SKCIUTyaTallid YTJIEBOJOPOJHBIX CKBKWH, UMEIOIIEH OCh BPALICHHS,
MPH 3TOM YKA3aHHAS YaCTh COACPXKHUT PE3bOy, NMPOXOAAIIYIO 10 €€ HAPYKHOW WITH
BHYTpPEHHEH nepudepruitHON TOBEPXHOCTH, U TIEPBYIO YILIOTHAIOLIYIO MOBEPXHOCTH HA
YKa3aHHOU nepu(epuifHON TOBEPXHOCTH, TIPH 3TOM yKa3aHHAs MEPBast YIDIOTHAIOMIAS
MOBEPXHOCTHh BBITIOJTHEHA C BO3MOJKHOCTBIO OOECTICUEHHUS HATATA TPH KOHTAKTE
«METAIUI-METAIUD> C COOTBETCTBYIOIIEW BTOPOM YIUIOTHAIOLICH ITOBEPXHOCTHIO,
MPUHAAIEKANIEH KOMIUIEMEHTAPHOW PEe3bOOBOM YacTH TPYOBI, XapaKTEPU3YIOIIECHCS
TEM, UYTO YyKa3aHHas pe3p0da M yKa3aHHas TepBas YIUIOTHAKOMAS TOBEPXHOCTD
MOKPBITHl METANIMYECKUM MPOTUBOKOPPO3UOHHBIM M NMPOTHBO33JUPHBIM CJIOEM, TIE

LOUHK (Zn) ABIAETCS OCHOBHBIM 3JIEMEHTOM TIO BECY.
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[019] [IpeanmoururensHO METAIUINYECKHHN MPOTUBOKOPPO3HOHHBIN 51

MPOTHBO3AIUPHBIN CIIOW OCAYKACH IIEKTPOITIUTHYECKHAM CTIOCOOOM.

[020] IIpennmoururensHO METAIUINYECKHHI MPOTUBOKOPPO3HOHHBIN 51

MMPOTHUBO3AIUPHBIN CJIOW COAEPIKUT 1O MeHbIIeH Mepe 50% 1o Becy mmHKa (Zn).

[021] IIpennmoururensHO METAIUTUYECKHU MIPOTUBOKOPPO3HOHHBIN U

MPOTUBO3aIUPHBIN CIIOW UMEET TONIIUHY B Auana3oHe oT 4 MKM 10 20 MKM.

[022] IIpennmoururensHO METAJUTUYECKHUU IIPOTUBOKOPPO3HOHHBIN U
MPOTUBO3aAUPHBIN CIIOM COAEPKUT BELIECTBO, BBIOPAHHOE M3 TPYIIIBI, COCTOALICH U3
YUCTOTO0 LMHKA (Zn) W OWHAPHOTO CIUlaBa LMHKA (Zn) tHma Zn-X, B KOTOPOM X
BoiOpan w3 Hukenas (Ni), sxemeza (Fe), marmms (Mg) w wmapranma (Mn).
[IpeAnoYTUTENPHO METAJUIMYECKHH IPOTUBOKOPPO3HOHHBIM W MPOTHBO3aJUPHBIN
CIIOHM TPEACTABIIET COOOM CIIaB MUHK-HUKENb (Zn-Ni), Tae coaepkanue HUKes (Ni)
HaxoauTcs B auanasoHe 12-15% mo Becy, W NpHYEM MHKPOCTPYKTYpa SIBISETCS

oxHOo(a3HOM M HaxoauTCs B raMMa(y)-(ase.

[023] [IpennmoururenbHO METAIUTUYECKUN MIPOTUBOKOPPO3UOHHBIN U
MPOTHUBO3aIUPHBIA CIIOM MOKPBIT CIIOEM CMAa304YHOT0 MaTEpHalla, COACPHKALIMM CMOITY
W TIOPOLIOK CYXOTrO TBEPAOr0 CMAa304HOTO MaTE€pHala, IUCIICPTUPOBAHHBIN B

YKa3aHHOM CMOJIE.

[024] [IpennmoutruTenbHO METAITNYECKUHN MTPOTUBOKOPPO3UOHHBIN 51
MPOTUBO3aJIUPHBIA  CIIOM  TOKPBIT  NACCHBUPYIOIIMM  CIIOEM,  COJEp KaliuM
tpexBaneHTHbA xpom (Cr(Ill)), mpum 5>TOM yKa3aHHBIH TACCHBHPYIOIIHH CIIOH

06pa3013aH MCKAY MCTAILTUYICCKUM CIIOEM U CITOCM CMAa304YHOI0 MaTCpuraia.

[025] [IpennmoururensHO METAITNYECKHHN MMPOTUBOKOPPO3HOHHBIN 51
NPOTUBO3aJUPHBIA  CIIOM  TOKPBIT  NACCHBUPYIOIIMM  CIIOEM,  COJEpKaliuM

tpexBaneHTHbIHA XpoM (Cr(III)).
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[026] TlpeamodTHTETFHO TIACCHUBHPYIOUIMM CJIOW TIOKPHIT OapbepHBIM  CJIOEM,
00pa30BaHHBIM CJIOEM MHHEPATHHOW MATPHIIBL, COAEPKANIAM YACTHIIBI THOKCHAA

kpemuusA (S10,).

[027] TlpeamodYTHTENTFHO TIACCHUBHPYIOUIMHM CJIOW TIOKPHIT OapbepHBIM  CJIOEM,
00pa30oBaHHBIM CJIOEM OPraHOMHHEPAIbHOW MATPHUIBI, COJAEPIKAIMUM YaCTHIIBI

muokcuna kpemuus (S10;).

[028] IIpenmodTUTENHHO YacTh JOMOJHUTENBHO COACPKUT NMEPBBIM YIOP, KOTOPBIA
BBINIOJIHEH C BO3MOKHOCTBIO BXOJAa B CONPHUKOCHOBEHHE B KOHLIE CBUHYMBAHUA C
COOTBETCTBYIOIIMM BTOPBIM YIIOPOM, IPHUHAJICKAIUM KOMIUIEMEHTAPHOM pe3b00BOM

YacTH TPYOBL.
[029] IIpeamouTuTenbHO Pe3pOOBAst YACTh H3TOTOBIICHA U3 CTAJIH.

[030] B kauecTBe abTepHATUBHI PE3bOOBAS YaCTh ABISIECTCS OXBATHIBACMOM TI0 THITY, C
pe3b0oi, TPOXOAAIECH MO €€ HapyKHOW TNepu(epuiHON TOBEPXHOCTH, a TAKKE
MEPBOM YIUIOTHSIOMIEH TOBEPXHOCTHIO HA YKA3aHHOW HAPYKHOW TepU(PEPHUHOM

MMOBEPXHOCTH.

[031] B xauectBe mpyroi aapbTepHATHBBI Pe3b00Bas YaCTh SBIIETCS OXBATHIBAIOIIECH
MO THITY, C Pe3bOOH, MPOXOAMIEH 10 €€ BHYTPEHHEH Mepu(epruitHON MMOBEPXHOCTH, a
TAK)KE TEPBOM VIUIOTHSIOIMIEW TOBEPXHOCTBKD HA YKAa3aHHOM BHYTPECHHEU

nepudepUitHON TTOBEPXHOCTH.

[032] Bo BTOpOM acmekre HacTosimiee H300pPETEHHE OTHOCHTCS K PE3bOOBOM HaCTH
TPyOHOTO 3JIEMEHTA JJIs Pe3bOOBOTO TPYOHOTO COECTUHEHHS, MPETHASHAYCHHOTO IS
OypeHHs WM SKCIUTyaTalliH YTJIEBOJOPOJHBIX CKBKWH, UMEIOIIEH OCh BPALICHHS,
MPH 3TOM yKa3aHHAS YaCTh COAECPXKHUT PE3bOY, MPOXOAAIIYIO 10 €€ HAPYKHOW WITH
BHYTpPEHHEH nepuQepruitHON TOBEPXHOCTH, U TIEPBYIO YILIOTHAIOLIYIO MOBEPXHOCTh HA
YKa3aHHOHU nepu(epHifHON TOBEPXHOCTH, TIPH 3TOM yKa3aHHAs MEPBas YIUIOTHAIOMIAS
MOBEPXHOCTh BBITIOTHEHA C BO3MOJKHOCTBIO OOECTIEYeHHs HATATA TPH KOHTAKTE
«METAN-METAII» C COOTBETCTBYIOIIEH BTOPOH VYIUIOTHAKIIEH IMOBEPXHOCTHIO,

MPUHAJIeKAIEH KOMIUIEMEHTAPHON Pe3b0O0BON YaCTH, XaPAKTEPUIYIOLIEHCS TEM, UTO
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yKa3aHHasd pe3p0da M yKazaHHAas TepBas VYIDIOTHAIOMAS TIOBEPXHOCTH TIOKPBITHI
METANTMYECKAM TIPOTUBO3AJUPHBIM CIIOEM, TA€ IMHK (Zn) SABIAETCS OCHOBHBIM
3JIEMEHTOM II0 BECy, IIPHU 3TOM YKA3aHHBIM METAJUIMYECKUU MPOTUBO3AAUPHBIA CIION
IO MEHBIIEH MEpPE YaCTHYHO IMOKPBIT CIIOEM CMAa304YHOTO MAaTEPHAJa, COACPKALIUM
CMOJIy M IOPOIIOK CYXOTrO TBEPJAOTO CMA304YHOTO MaTepuaja, JUCIIEPrUPOBAHHBIN B

YKa3aHHOM CMOJIE.

[033] B mpeanoyYTHUTEIBHOM BapHaHTE METAUIMYECKUN MPOTHUBO3AAUPHBIN CIIOH B

JAHHOM Pe3b00BON YaCTU OCAK/IEH NEKTPOIUTHIECKUM CIIOCOOOM.

[034] B mnpeanmo4THTENPHOM BapHAHTE METAJUIMYECKHM MPOTHBO3AJIUPHBIM CIIOH

COJIEPKHT 10 MeHbIeH Mepe 50% 1o Becy 1uHKa (Zn).

[035] B mpeamoytuTenbHOM BapHaHTE METAUIMYECKUM TPOTHBO3AJIUPHBIA CIIOH

MMEET TOIIMHY B IHana3oHe oT 4 MKM 10 20 MKM.

[036] B mpeanovTHuTETSHOM BapUaHTE CIOW CMA304YHOI'0 MaTE€pPHaia UMEET TOJIIIHHY B

nauana3oHe oT 5 MKM 10 50 MKM.

[037] B mpeanmouTUTEeTPHOM BapHAHTE METAJUTMUYECKHUW TPOTHBO3ATUPHBIN CJIOH
COJECPKUT BEMIECTBO, BHIOPAHHOE W3 TPYIIIIBI, COCTOAMEH W3 YHCTOTO IMHKA (Zn) W
OMHAPHOTO CIUTaBa IMHKA (Zn) Thma Zn-X, B koTopom X BbIOpaH m3 HuKens (Ni),
xeme3a (Fe), maraus (Mg) m mapranma (Mn). B mpenmodrutensHOM BapuaHTe
METAIIMYECKAH TIPOTHBO3AAUPHBIA CIIOM TPEACTABIIET COOOW OWHAPHBIA CIUIAB
IUHK-HUKENb (Zn-Ni), tae cogepxanne Hukens (Ni) Haxoautes B quanasone 12—15%
MO BECY, W MPUYEM MHKPOCTPYKTypa ABISAETCA OOHO(DA3HON W HAXOAUTCA B raMmMa(y)-

dase.

[038] B mpeamouruTensHOM BapuWaHTE pe3bOOBas YACTh IO HACTOSMIEMY
HW300PETEHHIO COACPKUT TTACCUBUPYIONIHNA CJIOH, COJEPIKAIMUN TPEXBAJICHTHBIA XPOM
(Cr(Ill)), mpm »>TOM YyKa3aHHBIA TACCHUBHUPYIOIMUK CIIOM 00Opa3oBaH MEXKIY

MCTAIMTHICCKUM TTPOTHUBO3aIUPHBIM CITOCM U CJTIOCM CMA309YHOT0 MaTCpHalia.



WO 2016/170031 9 PCT/EP2016/058847

[039] B mpeanmouyTUTEIPHOM BapHAaHTE MOPOLIOK CYXOro TBEPAOTO CMAa304YHOTO
MaTepuana BBIOPaH W3 TPymmbl, cocrosmed w3 moimrerpadgropatuneaoB (PTFE),
mutokapoamaTtos MonmuOaeHa (MoDTC), nucympdpumoB wmomuOaena (MoS,),

yrrnepoasix cax (C), gropunos rpadura (CFy) nnm ux cmecu.

[040] B mpeamoytuTebHOM BapuUAHTE CMOJIa BBIOpAHA W3 TPYIIIBL, COCTOSIICH W3
MOTUBUHUIIOBBIX CMOJI, STMIOKCHIHBIX CMOJI, aKPUJIOBBIX CMOJI, TTOJIMYPETAHOBBIX CMOJI

H IMOJIMaMHUAUMUIHBIX CMOJI.

[041] B npeanoyTHTETFHOM BapHaHTE CMOJIa TIPEICTABISAET COOOM CMOITy aKPUIIOBOTO
TUIA, U MOPOIIOK CyXOTr0 TBEPAOTO CMa304YHOr0 Marepuana coaepkut oT 3% no 15%
YIIepOIHBIX cak, MoS, wmu autuokapOamaros monuodaena (MoDTC), oraensHO wim

B KOMOMHALIUY.

[042] B npenmouyTHTENHHOM BapHaHTE pPe3bOOBas YACTh IO HACTOSIIEMY
W300pPETEHHUIO JOTIOJHUTEIBHO COJEPXKUT TEPBBIM YTOpP, KOTOPBIM BBIMOTHEH C
BO3MOJKHOCTBIO  BXO/Ja B  CONPUKOCHOBEHHME B  KOHLE CBHHYMBAHUSI C
COOTBETCTBYIOIUM BTOPBIM YHIOPOM, TIPHHAICKAIIAM KOMIUIEMEHTAPHOW PE3b00BOM

YaCcTH.
[043] B mpenmodTuTeTsHOM BapHaHTE Pe3b00Bast YaCTh U3TOTOBJICHA U3 CTAJIH.

[044] B ogHOM cnyyae pe3p0OBast 4aCTh SABISIETCSA OXBATHIBAEMOU TIO THITY, C PE3bOOH,
MPOXOAMIECH TO €€ HapPYKHOW mnepuepuiiHOM TMOBEPXHOCTH, a TaKKe TIEPBOU
VIUIOTHAIOMIEH  TIOBEPXHOCTHIO HA  YKa3aHHOW  HAPY)KHOW  TepU(pEepHUHON

MOBEPXHOCTH.

[045] B mpyrom cimydae pe3pOOBas 4acTh MO HACTOAIIEMY H300PETEHHIO SBISETCS
OXBAaTHIBAIOMIEH TIO THITY, C Pe3bOOH, MPOXOAAIIEH MO €€ BHYTPeHHEH niepudepuiiHOM
MIOBEPXHOCTH, a TAaKKE IMEPBOM VYIUIOTHAIOIMIEH TIOBEPXHOCTBIO HA YKA3aHHOMU

BHYTpPEHHEH nepuQepruiiHON TOBEPXHOCTH.

[046] B Tperhem acmekrte HacTOsAmEe H300PETEHHE OTHOCHUTCS K PE3bOOBOMY

TPyOHOMY COEIWHEHHWIO, NPEAHA3HAUYECHHOMY /I OYpPeHHA WM JKCIUTyaTalud
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VITIEBOJOPOIHBIX ~ CKBAXHH, COJACP)KAIEMY 4YacTb TPYOHOTO  3JIEMEHTa C
OXBaTHIBAEMBIM KOHIIOM, HMMEIOIIYI0 OCh BpPAIEHUA W OOECTICUYEHHYI0 TMEPBOU
Pe3p00H, MPOXOIALIEH BOKPYT OCH BPAIIEHHS, NMPH 3TOM yKa3aHHAS OXBaThIBacMas
KOHIIEBAas YacTh SBIETCS KOMIUIEMEHTAPHOH MO OTHOINEHHIO K YacTH TPYyOHOTO
3JI€MEHTAa C OXBATBHIBAIOIIUM KOHIIOM, MMEIOIEH OCh BPAIICHHUA WU 00ECIECYEHHOU
BTOPOH pe3pOON, MPOXOIALIEH BOKPYT OCH BpAIICHHSA, NPUH OSTOM YyKa3aHHBIC
OXBaThIBa€Masi M OXBATHIBAIOINAA KOHIIEBBIE YaCTH BBIMOIHEHBI C BO3MO)KHOCTBIO
COCIMHEHHUA IIOCPEACTBOM CBHHYMBAHMA, NPH 3TOM KaKAas M3 OXBATBIBACMOU H
OXBATBHIBAOIIEH KOHLIEBBIX 4YacTEHd JOMOJHHUTEIBHO COJEPKUT  YIUIOTHAIOINYIO
MOBEPXHOCTh, XapPAKTCPU3YIOINYIOCA HATATOM IPH KOHTAKTE «METaJUI-METaJuD»,
XapaKTEPU3YIOMEMYCS TEM, YTO Pe3b0a U YIUTOTHAIOMIAS TOBEPXHOCTH OTHOM U3 JBYX,
OXBaTbIBAEMOM WM OXBAaTbIBAIOIIEH, KOHLEBBIX YAaCTE€H MOKPBITHI IEPBBIM
METAJIIIMYECKUM MPOTUBOKOPPO3HOHHBIM U MPOTHUBO3AJUPHBIM CJIOEM, /1€ LUHK (Zn)
ABIIICTCA OCHOBHBIM 3JIEMEHTOM II0O BECy, IPH JTOM YKAa3aHHBIM IEPBBIA
METAJUIMYECKANA MPOTUBOKOPPO3HOHHBIN M NMPOTHBO3AJAUPHBIN CIOM MOKPBIT MEPBBIM
MACCUBUPYIOIIUM CJIOEM, Pe3b0a W YIUTOTHSIOIAS TOBEPXHOCTh OXBATHIBAEMOM HITH
OXBaTHIBAIOIIEH KOMIUIEMEHTAPHOM YacTH TIOKPHITA BTOPBIM METAJTUYECKUM
MPOTHUBO3AAUPHBIM CJIOEM, T/I€ IHHK (Zn) SBIAECTCS OCHOBHBIM JJIEMEHTOM IO BECY,
IPH 3TOM YKa3aHHBIA BTOPOM METAUIMYECKUM MPOTHUBO3AJAUPHBINA CIIOM MO MEHBIIECH
MEpE YaCTHYHO MOKPBIT CJIOEM CMa304YHOTO MaTepuana, COACPKAIMUM CMOIYy H
MOPOIIOK CYXOTO TBEPAOr0 CMa304YHOTO MAaTepHalla, TUCIIEPTUPOBAHHBIN B YKA3aHHOU

CMOJIC.

[047] TIlpemmoutrmrespHO pe3pOOBOE TPYOHOE COECIWHEHHWE TIO HACTOSTIEMY
W300PETEHHIO ABIIETCA TAKHM, YTO TIO MEHBIICH MEpe OJHH W3 TMEPBOTO M BTOPOTO

MCTATTIMHYICCKUX CITOCB OCAKACH SJICKTPOJIUTHICCKUM CIIOCOOOM.

[048] IIpemmoutrmrepHO pPe3pOOBOE TPYOHOE COECIWHEHHWE TIO HACTOSTIEMY
W300PETEHHIO SABIIIETCA TAKWAM, YTO TI0O MEHBIIEH MEpe OJHH M3 TMEPBOTO M BTOPOTO

METAIIITMYECKUX CII0EB COAEPKHUT 10 MeHbIneH Mepe 50% 1o Becy 1uHKa (Zn).
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[049] TlpemmouturenpbHO Pe3pOOBOE TPYOHOE COEAUHEHHWE TIO HACTOSIIEMY
W300PETEHUIO SBISETCS TAKUM, YTO TI0 MEHBIIEH Mepe OJWH W3 MEPBOTO U BTOPOTO

METAJUIMYECKHUX CIIOEB UMEET TOJIIMHY B THANa30He OT 4 MKM 110 20 MKM.

[050] IIpeanmodYTUTENBHO CIIOM CMAa304YHOTO MAaTEpHaia UMEET TONIIHHY B JAHANA30HE

oT 5 MKM 110 50 MKM.

[051] TIIpenmoutrurenpHO Pe3pOOBOE TPYOHOE COEIWHEHHWE TIO HACTOSLIEMY
W300pPETEHHIO SBIETCS TAKWM, YTO MO MEHBIIEH Mepe OJUH U3 MEPBOTO M BTOPOTO
METAJUTMYECKUX CJIOEB COJACP)KHUT BEIIECTBO, BHIOPAHHOE W3 TPYIIIBI, COCTOSIICH W3
YUCTOTO0 LMHKA (Zn) W OWHAPHOTO CIUlaBa LMHKA (Zn) TtHma Zn-X, B KOTOPOM X
BoiOpan w3 Hukens (Ni), >kenmeza (Fe), marmmsa (Mg) wu wmapranma (Mn).
[TpeamouruTenbHO Pe3pOOBOE TPYOHOE COEAWHEHHE IO HACTOSIIEMY H300pPETEHHIO
ABJSIETCS TAKUM, YTO TIO0 MEHBIIEH MEpPe OJUH U3 MEPBOTO U BTOPOTO METATHYECKUX
CIIOEB TPEACTABIIAET COOOW OMHAPHBIN CIUIAB LIUHK-HUKEND (Zn-Ni), TAe comepikaHue
aukens (Ni) Haxoxutest B auamnazoHe 12—15% 1o Becy, ¥ pHYEM MHUKPOCTPYKTypa

ABIACTCA 0OMHO(DA3ZHOM U HAXOAUTCs B ramMma(y)-ase.

[052] TIpeanoyTUTENHHO TEPBBIA MACCUBUPYIOMIMKA CIOU COJIEP’KHUT TPEXBAJECHTHBIH

xpom (Cr(IIT)).

[053] TlpemmoutruTenbHO Pe3bOOBOE TPYOHOE COEAUHEHHE TIO HACTOSIIIEMY
HW300PETCHUIO SBIIETCS TAKWM, YTO BTOPOW TMACCHUBUPYIOMIMH CIIOW, COJEpPKAIIAN
tpexBaneHTHbd  xpoM (Cr(III)), oOpa3oBaH MeXay BTOPHIM METAILTHYECKUM

OPOTUBO3aAUPHBIM CIIOCM H CIIOCM CMAa304YHOTO MaTCpHaa.

[054] TTpeanoYTHTENHHO TOPOIIOK CYXOTO TBEPAOTO CMA30YHOTO MaTepHalia BEIOpAH
W3 Tpynmel, coctosmer w3 momurerpadropstuienos (PTFE), mucynmsdumon
momoaeHa (MoS,), nutnokapdamaro momudaeHa (MoDTC), yrmepomubix cax (C),

¢ropunos rpaduta (CFy) nmm ux cmecn.

[055] IlpemnmoutuTensHO pe3pOOBOE TPYOHOE COEAMHEHHE B COOTBETCTBHH C

HACTOAIIUM I/I306peTeHI/IeM ABIKICTCA TAaKHM, YTO CMOJIa BBI6paHa W3 TPYIIIbI,
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COCTO?HJ.[GI‘/'I HU3 TIOJIMBUHUIIOBBIX CMOJI, JIIOKCHUAHBIX CMOJI, AaKpPHUIOBBIX CMOIL,

oMMy pPETAHOBBIX CMOJI U IMTOJIMAMUIUMHUIHBIX CMOJI.

[056] TlpeamodTuTenbHO CMOJIAa TIPEACTABISIET COOOHW CMONy AKPHJIOBOTO THIIA, H
MOPOLIOK CYXOr0 TBEPAOTO CMAa304YHOTO Matepuana coaepkuT oT 3% po 15%
YTIEPOIHBIX cak, MoS,; wmu nutuokapdamaroB momudaeHa (MoDTC), oTnensHo wmm

B KOMOHWHAIIHH.

[057] IlpenmoutrurenbHO Pe3pOOBOE TPYOHOE COEOWHEHHWE TIO HACTOSLIEMY
M300pETEHHIO ABJSIETCA TAKUM, YTO MO MEHbBINEH MEpe OAMH M3 MEPBOTO M BTOPOTO
MACCUBHPYIOIIUX CJIOEB TIOKPHIT OaphepHBIM CJOEM, OOpa30BaHHBIM CIIOEM

MUHEPATHLHONU MATPHUIIBI, COAECPKAIUM YaCTHUIBI JUOKCUAA KpeMHus (S10,).

[058] IIpenmoyTUTENPHO CIOW MHUHEPAIbHOM MATPHIBI JOMOIHUTENBHO COACPKHUT

OKCH I KaJIuA.

[059] IIpemnmoututensHO PpPe3pOOBOE TPYOHOE COCAHMHEHHE 10 HACTOAIIEMY
HW300PETCHHIO SIBIIIETCS TAKHM, YTO 0 MEHBINEH Mepe OJWH M3 MEPBOTO M BTOPOTO
MACCUBHPYIOMIMX CJIOEB TIOKPHIT OaphepHBIM CJIOEM, OOpPa30BAaHHBIM  CIIOEM

OPTaHOMHHEPATBHOW MATPHIIBI, COJIEPKAIIMM YaCTHIBI AHOKCcHAA KpeMHus (S10;).

[060] TIpemmoutruTenbHO Pe3pOOBOE TPYOHOE COEAUHEHHE TO  HACTOSIIEMY
HW300PETEHUIO SBISETCS TAKHUM, YTO TIO0 MEHBIIEH MEpe OJWH H3 MEPBOTO W BTOPOTO

NaCCUBHUPYHOIIUX CIIOCB IOKPBIT CJIOEM CYXOro CMa30IHOIr0 MaTCpHalia.

[061] IIpeamouTuTenbHO OXBaThiBacMas KOHIEBAas YacTh B COOTBETCTBHH C
HACTOSIIIIAM ~ W300PETEHHWEM  JOTIOJHUTEIPHO  COACPKHT TEPBBIK  ymop, |
OXBATBHIBAKOIAA KOHLEBAS YaCTh JOIMOTHUTEIBHO COAECPKUT BTOPOM ymop, MPHU 3TOM
MEPBBIM U BTOPOW YHOPBI BBIMOJHEHBI ¢ BO3MOKHOCTBIO BXOJa B CONPUKOCHOBCHHE

APYT € APYT'OM B KOHIIC CBUHYHMBAHUAA.

[062] IlpemmouyTuTensbHO pe3pOOBOE TPYOHOE COEAWHEHHE B COOTBETCTBHH C
HACTOSALINM HW300pPETCHHEM SBIACTCA TAKHUM, YTO OXBATHIBAEMAas W OXBATHIBAFOIIIAS

KOHICBBIC YaCTH U3T'OTOBJICHBI U3 CTAJIH.
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OIMMCAHUE 'PAOUYECKNX MATEPHUAJIOB

[063] Ha ¢wur. 1 mpencraBneH BHA B KPYMHOM MaciuTade MOKPBITOW MOBEPXHOCTH
pe3p00BOr0 KOHI[A TPyOBI B paspes3e BJIOIb MPOJOJIBHOM OCH COTJIACHO IEPBOMY

BapUAHTY OCYHICCTBIICHHUA B COOTBCTCTBHHU C HACTOAIIUM H306p€T€HH€M.

[064] Ha ¢wur. 2 mpencraBneH BUA B KPYMHOM MaciuTaOe MOKPBITOW MOBEPXHOCTH
pe3p00BOr0 KOHI[A TPYOBI B paspe3e BAOJIb MPOAOIBHOM OCH COIJIACHO BTOPOMY

BapUAHTY OCYHICCTBIICHHUA B COOTBCTCTBHHU C HACTOAIINM H306peTeHI/IeM.

[065] Ha ¢wur. 3 mpencrasneH BUA B KPYMHOM MaciuTaOe MOKPHITOM MOBEPXHOCTH
pe3p00BOro KOHLA TPYOBI B pas3pese BAOJIb NPOJOJIBHOM OCH COITIACHO TPEThEMY

BAapHAHTY OCYHICCTBIICHHUA B COOTBCTCTBUHU C HACTOAIIUM H306p€T€HI/IeM.

[066] Ha ¢ur. 4 npexacraBieH BUX B KPYITHOM MaciiTaOe MOKPBHITOW MOBEPXHOCTH
pe3p00BOro KOHIA TPyOBI B pas3pes3e BAOJb NMPOAOIBHON OCH COTNIACHO YETBEPTOMY

BAPHAHTY OCYHICCTBIICHUA B COOTBETCTBHUU C HACTOAIIUM H306p€T€HH€M.

[067] Ha ¢wur. 5 mpenctaBneH BHA B KPYIHOM MacmTade MOKPHITOW MOBEPXHOCTH
pe3p00BOr0 KOHIA TPYOBI B pas3pe3e BIONIb MPOJOIBHOH OCH COTJIACHO ISTOMY

BapHaHTy OCYHICCTBJICHHUA B COOTBCTCTBHU C HACTOAIIUM I/I306p€T€HI/I€M.

[068] Ha ¢ur. 6 mokaszaHbl cpaBHHTENbHBIE (BoTorpadmu pe3rOOBOTO IJIEMEHTA B
COOTBETCTBHH C HACTOSAIIUM H300PETEHHEM H PE3bOOBOTO 3JIEMEHTA W3 YPOBHS

TCXHHUKH.

[069] Ha ¢wur. 7 mokazana ¢ororpadus pe3pOOBOTO 3IEMEHTa B COOTBETCTBHH C

BAapPMAHTOM OCYLIECTBJICHHUS HACTOSIIET0 H300PETEHHUS.
BAPMAHTLI OCYIIECTBJIEHW A

[070] Hacrosimiee w300peTeHWE CTAHET TOHSATHEE W3 CJEAYIOMETO OINMUCAHUS, B
KOTOPOM TIPEAOCTABIIEHBI HEOTPAHHUYHUBAIOMIHE OO0BsICHEHUSA. ClleyeT OTMETUTH, YTO
MOJJI0KKA, Ha KOTOPYH) OCAKJEHBI PAa3UYHBIE CJIOM B COOTBETCTBHUU C HACTOSIIIUM

I/I306PCT€HI/ICM, OpcAnOYTUTCIIbHO BBIMMOJIHCHA HW3 CTAaJIM, W YTO HACTOANICC
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I/I306peTeHI/Ie MOKHO BbIIIOJIHATDE B paBHOfI CICIICHU II0 OTHOLIICHHUIDO KAaK K

OXBaTbIBACMOMY, TaK U OXBAaTbIBAOIICMY KOHILY.

[071] Pe3pOoBast 4acTh MO HACTOSIMIEMY HW300PETEHUIO CHUCTEMATHYECKH COICPIKUT
pe3p0y, KOTOpas TPOXOAHMT TO €€ HAPY)KHOW WM BHYTPEHHEH mepudpepuiHOn
MOBEPXHOCTH B 3aBUCHMOCTH OT TOTO, SBJIAETCS JIH Pe3bOOBas 4aCTh COOTBETCTBEHHO
OXBaThIBAEMOM WIIM OXBATHIBAIOIIEH, W NEPBYIO YIUIOTHAIIIYIO IOBEPXHOCTH Ha
yKa3aHHOH nepu(epuitHON OBEPXHOCTH, MPH 3TOM yKa3aHHAs MEpBast YIUIOTHIIOMIAS
MOBEPXHOCTh BBITIOJTHEHA C BO3MOJKHOCTBIO OOECTIEYEHHs HATATA TMPH KOHTAKTE
«METAI-METAIID» € COOTBETCTBYIOINIEH BTOPOM VIUIOTHAKIIEH IOBEPXHOCTBIO,
NPHHAIICKAIEH KOMIUIEMEHTAPHOU Pe3b00BOM YacTH. YIUIOTHSIOMAS TMOBEPXHOCTH
Ba)XKHA JUI1 Pe3bOOBOM YACTH B COOTBETCTBUH C HACTOSIIMM H300pETEHHEM,
MOCKOJIBKY, €CITH OHA TOKPBITA B COOTBETCTBHHM C HACTOSIIMM H300peTEHHEM, OHA
00ecIeYrBaET TEPMETHYHOCTh O OTHOIICHHIO K Ta3y M JKHIKOCTH TIPH KOHTAKTE
MeTay/mMeTamt.  [IpeAnoYTHTEIbHO KOHTAaKT METaUT/METAIT  00ECTICYHBAETCS ¢

HaTATOM.

[072] B ommcanuu, mpeacTaBIeHHOM HIDKE, CIIOM OCAKIEHBI MO0 MEHBINEH Mepe Ha
pe3bOe pe3bOOBOM YacTH B COOTBETCTBHH C HACTOSIIAM HW300pETCHHEM MW Ha

yHJ'IOTH)IIOIl[CfI MOBCPXHOCTH.

[073] B cooTBeTCTBHH ¢ HACTOSIIHM H300PETCHHEM METAJLTUYECKHH CITOH, TIC IIHHK
(Zn) sABIAETCA OCHOBHBIM JJIEMEHTOM IO BeCy, OYJET OCAKIAThCA HA TOUTIOKKY
TpyOHOH  pPe3pOOBOM  YACTH, TIPEANOYTHTEIHHO  BBINIOJTHEHHOH W3  CTaJIM.
MeTannmuueckuii CIOW B COOTBETCTBHHM C HACTOAIIUM HW300PETCHHEM B HACATBHOM
BAPUAHTE OCWKIEH OJIIEKTPOJIUTHYECKUM crmocoOom. [lpuHimm manHOTO THmMA
3JEKTPOIUTHYECKOTO TOKPBITHS TpHUBEAECH HWwke. [loMumMo ero MexaHUYecKou
MPOYHOCTH, OCHOBHBIM NPEUMYIIECTBOM METAJUIMYECKOTO CJIOS SIBISIETCS  €ro
MUKPOCTPYKTYpHasi OJHOPOAHOCTh. B AaHHOM ciyyae cileayeT NOHMMATh, YTO
«MHKPOCTPYKTYPHas OJHOPOTHOCTHY» HE 00S3aTEIFHO TOAPA3yMEBAET OAHO(DAZHYIO

KPUCTAIUTMYECKYIO CTPYKTYPY; HATIPOTHB, BEPHBIM SABIIETCS OOPATHOE.
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[074] B xoHTekcTe HACTOAMIETO H300PETEHUS TEPMUH «METAIUTHYECKHHA CIOW»
O3Ha4YaeT cJoM, cocToAmMH u3 Metamna. OUYeBHIHO, YTO MPUMECH MOTYT
NPUCYTCTBOBAaTh, HO  NPEANOYTUTENBHO  CIOM  ABIAECTCA  UCKIIOYUTENBHO
METAUIMYECKUM.  VICKIFOUMTENNBHO  METAUIMYECKHMM  CIOM 1O  HACTOSALIEMY
H300pETEHHIO HMEET MPEUMYLIECTBO, 3aKITI0Yaromeecs B HaJU4UH
MHKPOCTPYKTYPHOH OAHOPOAHOCTH. Il0o CyTH, moa ONTHYECKHMM MHUKPOCKONOM IpH
yBeIMUEHUH, cocTaBmaomeM x500, HaOmomaemas MUKPOCTPYKTYpa HMEET

OJHOPO/IHBIM BHEIITHUU BH/.

[075] Ilo cytn, Kak MeXaHH4YeCKass NPOYHOCTb, TaK W MHKPOCTPYKTypHas
OJHOPOJHOCTh METAJNIMYECKOTO CIIOA SBILIKOTCA 3HAYUTEIIBHO TOBBIMICHHBIMH IO
CPaBHCHHUIO C TAKOBBIMH /Jii OPraHMYECKUX TOKPBITUM, KOTOPBIE, KPOME TOTrO,

XapaKTePU3YyIOTCs 00Jiee HU3KOH YCTOMUMBOCTBIO K TEMIIEPATYPHOMY BO3JAECHCTBHIO.

[076] OcaxxaeHure MOCPEACTBOM 3JIEKTPOIIM3A SBISETCS METOAUKOM, MPUMEHAEMOUN B
JAHHOM CJIy4ae IJsl BOCCTAHOBJICHHA HMOHOB WM OKCHAOB METAJIOB A0 YHUCTHIX
METAIJIOB IMyTEM MPUMEHEHMS JJIEKTPUYECKOTO TOKA C IUIOTHOCTBIO, KOTOPas MOXKET
COCTaBIITH OT lA/aM2 mo 100 A/HMz B KOHTEKCTE€ HACTOSIICTO HW300pPETEHUS.
DNEeKTPOIUTHYECKAasT BaHHA HAXOJUTCS MPH Temmeparype B auama3oHe ot 18°C no
50°C. Hmwke 18°C s¢ddexTuBHOCTS BaHHBI ABIAETCS HeaocTaToyHOW. Brrme 50°C
XUMHUYECKHE KOMITOHEHTHI (Hampumep, A00aBKH) BaHHBI OyayT pasmaraThes. B
KaueCcTBE MPUMEPA CHOCOO0 OCAKACHHUA METAITMUECKOTO TOKPBITHS, M3BECTHBIM Kak
3NIEKTPOJTU3 ¢ MOMOTIBIO Oy(depa, MokeT TPeOOBATh OYCHBH BBHICOKHUX 3HAYCHHH TOKA,

HAXOJAIIHUXCA Y BEPXHEH TPAHULIBI JUANAa30HA, MPUBEACHHOTO BBIIIE.

[077] DmekTpoauThl HEOOXOIUMBI I 0OECTIEYEHHS SJIEKTPOTIPOBOAHOCTH H MOTYT
MPEACTABIATh COOOHM BOJHBIE PACTBOPHI WJIM PACIUIABIIEHHBIE COJH. MeTamnyecKui
CIIOH, THe HHMHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM IO BECY, MOYKHO OCa)KAATh
3JEKTPOJIMTHYECKAM CIIOCOOOM; JaHHYI0 METOJWKY TPHMEHSIIOT B HACTOALIEM
n300peTeHnH. J[pyrue MeTajiel, TAKHE KaK MEIb WIH JaKE HHUKEIb, TAKKE MOMKHO

OCAKAATD DJICKTPOIIUTHICCKUM CIIOCOOOM.
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[078] DnexTponus B BOAHOUM CpeAe OCYIIECTBISAIOT C MOMOINBIO CHCTEMBI M3 JIBYX
3JEKTPOIOB, COCTOSIIEH M3 aHOAA U KaToAa. BoccTaHOBIIEHHE HOHOB MTPOUCXOAHT HA

KaToAC U ONpCACIACTCA CICAYIONHUM BbhIPAKCHUCM

.
M" +ne M, rne M npencraisier cOO0H MeTall, U 4 TPEACTABIISIET COOOM Ieoe

HHUCJIIO.

[079] B cnydae 3neKTPOOCAKIAEHUA KAaTOAOM SIBJIACTCS TMOJIOKKA, HA KOTOPYIO
MpOUCXOaUT ocaxaeHue. [lo cyTH, B HMOeaTbHOM BapHaHTE MOJIOKKOM SBIAETCA

CTaJIb B ClIyHdacC HACTOAMIICTO I/I306peTeHI/IH.

[080] Ha anoxe mony4eHHash peakims TMPEACTaBIIET COOOW OKHUCIIEHHWE BOIBI C
00pa30BaHUEM Ta3000pa3HOTO MOJIEKYJISIPHOTO KHCIIOPOJA B COOTBETCTBHH C JIBYMS
YPaBHEHUSAMH, TIPEICTABICHHBIMH HIKE, B 3aBUCUMOCTH OT TOTO, ABJISETCS JIM Cpena

COOTBETCTBEHHO KHUCIJIOW WJIU MIETIOYHOM:
(1) 2H,0—0,, +4H " +4e

WITH

(2) 60H —3H,0+ 305+ 66

[081] OmHo#t M3 OCHOBHBIX TPYAHOCTEH C SJIEKTPOJU30M B BOJHOW CpeJie SABIACTCS
KOHKYPEHIUS, KOTOpas BO3HUKAET MEXKIY BOCCTAHOBJICHHEM HOHOB METANIOB H

BOCCTAHOBJICHHUCM PACTBOPHUTCEIIA HAa KAaTOAC, OTIPCACICHHBIM peaKHHefI:
(3) 2H20+26__>H2(g) +20H_

[082] B Teopuu peakuuu, KOTOPbIE JOJDKHBI MPOUCXOAUTDH, 3aBUCAT OT MOTEHIHAIIOB
3JIEKTPOAOB, KOTOPBIE B CBOIO OYEPEAb 3aBUCAT OT KaKJIOr0 BHIOPAHHOTO MaTepHala,
HO OKCIIEPUMEHTHI, TIPOBOJAMMBIE B KOHTEKCTE HACTOAIETO HW300pETECHHS,
00ECTICUNBAIOT PE3yNbTATHI, KOTOPBIE TPYIHO TpeackaszaTs. [lo cyTH, KHHETHKA

PEAKLMH SABIACTCA CIIOKHOM.
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[083] B paGote Modern Electroplating, John Wiley & Sons, Inc. 5™ edition, p. 285—
307, section 10: Electrodeposition of zinc and zinc alloys, R. Winand, 2010
MPEJOCTABICHO OOJbIIe TOAPOOHOCTEH, OTHOCAIMUXCA K JIIEKTPOITUTHYECKOMY

OCAKACHUIO IIMHKA WIH CIlZIaBa HIUHKA Ha ITOAJIOKKH.

[084] OcaxneHne METATUIMYECKOTO CJIOA, T/A€ LWMHK (Zn) SBISIETCA OCHOBHBIM
3JIEMEHTOM TI0 BECY, B COOTBETCTBHHM C HACTOAIIUM H300pETECHHEM Ha MOJJIOXKKY,
NPEANOYTHTENBHO CTallb, O3HAYAET, YTO KaK OJKCIUTyaTAlMOHHOE CBOWCTBO B
OTHOIIEHUH KOPPO3UH, TaK W YCTOMYUBOCTD K 3aJUPAHUI0 M MEXAHHYECKYIO
MPOYHOCTH y37na MO’KHO U3MEHATh OJTHOBPEMEHHO. [IpucyrcTBHe
3JEKTPOJIMTUYECKOTO TIOKPBITHA B BUJE CIUIaBA C JJEMEHTOM, OTJIMYHBIM OT LIMHKA
(Zn), MpHUCYTCTBYIOIIUM B KaUY€CTBE OCHOBHOTO JJIEMEHTA, T. €. XapaKTEPU3YIOIIUMCS
CaMbIM BBICOKMM 3HAYEHHUEM COJEP’KAaHUS MO BECY U3 JIEMEHTOB CIUIABA, SBIACTCS
HE)KENATEIIbHBIM, TOCKOJIBKY TOKazaTelmd dS((EKTUBHOCTH HIKCIUTYyaTAIHOHHOTO
CBOMCTBAa B OTHOIIEHHHM KOPPO3HMH SABISIFOTCA TAKOBBIMH, KOTOPBIE HE 00ECTIEUHBAIOT
HeoOxoauMoro dpdekra. TonmuHa METAITHYECKOTO CIOSA, TAC UWHK (Zn) sSBIsSETCS
OCHOBHBIM 3JIEMEHTOM TIO BECY, MPEAMOYTHTEIIFHO HAXOIUTCS B aUAna3zoHe oT 4 10
20 mxm. Ecnu TonmuHa COCTaBISIET MEHee 4 MKM, TPOTHBOKOPPO3HOHHBIA d(PdekT
CHWKAETCS, TOCKOJBKY CJIOW TOJABEPracTCs PHUCKY NPOSBICHHA HEIOCTATOUYHOCTH
SKCIUTYaTaIMOHHOTO CBOMCTBA B OTHOIICHWH KOpPpo3wd. Eciau ToNmIuHA COCTaBIAET
6omee 20 MKM, CyIIECTBYET BBICOKHH pUCK HakorneHus H, m3-3a oosemunenns H' B
cooTBeTcTBHH C ypaBHeHweM (1). Uem tomme cnoi, TeM 3HAYUTEIbHEE IAHHOE
HakoryieHue. [Ipyu 3TOM CymiecTByeT OMAacHOCTh TOTO, YTO ra3oo0OpasHbid H, Oymer
CKAIUTMBATBCA B CTPYKTYpe, KOTOpas CTaHET OOJjee XPyNKOW W3-3a 0Opa30BaHUA
BHYTPEHHHUX HampspkeHud. Emme Oorlee MpeanmoyTHTENHHO TONIIHHA METAJUTHYECKOTO

CIIOS HAXOOHUTCS B THarna3oHe oT 6 no 15 MxM.

[085] MeTanmuyeckuid ClIoM, Te UHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM TIO BECY,
OCKICHHBIM 3EKTPOIIMTHIYECKHM CITOCOOOM, MOJKET OBITH JOTOJIHEH TOCPEACTBOM
JTOTIOTHUTEITBHBIX 00pa0OTOK, TAKWX KaK OOpa30oBaHWE MACCHUBHUPYIOMIETO CIIOS HA
METaJUIMYECKOM cJlo€. B 0lHOM BapHaHTE MOBEPX BCETO0 METAJUIMYECKOTO CIIOS WU

noBEpX C€ro 4YacTh TaKKE MOXHO OCaXKIaTb CIIOM CMa304HOTO MaTtcpuaia,



WO 2016/170031 18 PCT/EP2016/058847

coAcpKamMyd CMOJYy M NOPOIIOK CYyXOro TBEPAOTO CMAa304HOTO MaTepuania,
JUCTICPTUPOBAHHBIN B JaHHOW cMmoJjie. B momonmHeHue K cBoer (PYHKIIMK CMa3bIBaHUS,
JAHHBIA CJTOM MOKET CITOCOOCTBOBATH MMPOTHBOKOPPO3HOHHOM (PYHKIMU. B KOHTEKCTE
HACTOAINETO0 HW300PETCHUS BIIOJTHE BO3MOJKHBIM  SBIIETCA  OCAXKACHHE  CIIOS
CMAa304YHOTO MaTepHalia JAHHOTO TUIA HAa MACCUBUPYIOMMM ciaoi. Croll cMa304HOro
MaTtepuaga MMEET TOJNINMHY B auanasoHe ot 5 MM g0 50 mxm. Ecmm tommuna
cocTaBisieT MeHee 5 MKM, 3((EeKT cMa3bIBAaHUS HE ABIACTCA YAOBIECTBOPHTEIHHBIM.
Ecnmu tommmua cocrtaBigeT Oojiee 50 MKM, MaKCHMAaJbHBIH MOMEHT CBHHYHMBAHMS
MOJKET CTaTh CIIMIIKOM BBICOKMM. Kpome TOro, €ciaM TONIMWHA COCTaBIIAeT OOJee
50 MKM, CYIIECTBYET OINACHOCTb TOTO, YTO MOKET OOpPa30BBIBATHCA KPOIIKA,
MPOUCXOJANIas W3 TMOBPEKIACHHOTO MOKPHITHSA. Kpomka AaHHOrO THHA MOMKET
ONyCKaThCSI HA JHO HEPTIHOH CKBAKHHBI W, CIIEJOBATEIbHO, TPUBOIUTH K
YXYALICHUIO YCIOBHUH dKCIUTyaTaluu. [[peanouTuTenpHo CIoi cCMa304HOro MaTepHaa

MMEET TOMMMHY B nxana3zoHe ot 10 mxm 10 30 MKM.

[086] Jlpyrue BapwaHThI BKIIOYAIOT OCAXKACHHWE OapbepHOTO CIIOS, KaK TPABHIIO,

M3BECTHOTO KAaK YIUTOTHUTEIb, HA 00OPa30BaHHBINA TACCUBUPYIOIIHHA CIIOM.

[087] Ipyroii BapuaHT TakKe BKIIIOYAET OCAKACHHE CIIOSI CMa304YHOTO MaTepuasa Ha

BECh MMACCUBHUPYIOLIMH CIIOH, KOTOPBIH ObLT 00pa30BaH, MM TOJBKO HA €T0 YacTb.

[088] Takske BIIONMHE BO3MOKHBIM SBIIACTCS OCAXKACHHUE CIIOA CMA30YHOTO MaTepHana,
o0najmaromiero WM HE O0NaJaromiero MPOTHBOKOPPO3WOHHOW (yHKIWEH, Ha
METAUTHYECKAN CJTIOM B LEJIOM KM TOJIBKO HAa €ro 4Yactb 0e3 0Opa3oBaHHA

NaCCUBUPYIOHICTO CIIOA.

[089] Paznuunbple CclIoM B pa3NHYHBIX KOH(MHTYPAIUSX HACTOSAIMIETO HW300PETECHUS
OCAKJAIOT  TOCPEACTBOM  MOCJEAOBATEIbHBIX  TEXHOJOTMYECKUX  OINEpaLvH,
OCYIIECTBISIEMbIX MPEAMOYTHTENHHO TO OTHOMICHUIO K METAJUTHYECKOW TOJIOMKKE
Wi eme Oojee TPEeAMOYTHTENFHO IO OTHOMEHHI0O K cTamd. OCYIEecTBIAIOT
CIEIYIOIIUE TEXHOJOIMYECKHE OMNEpaliu: XHUMHUYECKOE WM SJIEKTPOXUMUYECKOE
00e3’)KHpUBAHHUE TIOMIOKKHA C TPUMEHEHHEM PACTBOPUTENECH W/HIIA IHEITOYHBIX

PacTBOPOB C TOCIEAYIOIIEH MPOMBIBKOM. 3aTEM OCYHIECTBISIIOT XUMHUYECKOE WU
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DJICKTPOXUMHYCCKOC PACTBOPCHUC MOBCPXHOCTU TOMJIOKKH TPCATIOYTHTCIBHO
nocpCacTBOM IIOTPYKCHUA TIMOAJIOKKH B KHUCJIBIN pacTBOp C€ LCIbHO YCTPAHCHHA

MOBCPXHOCTHBIX OKCHIOB.

[090] IloBepxHOCTHP MOKHO AaKTHUBHUPOBATh IMyTEM NPUMEHEHUA CJIEAYIOMINX
MPOAYKTOB: XJIOPUCTOBOJOPOIHON KHCIOTHI, CEPHON KHCTIOTHI, (OCHOPHON KHUCIIOTBHI,

a30THOM KHCJIOTHI, q)TOpHCTOBOI[OpOI[HOf/’I KHCJIOTBI HJIK CMCCH JaHHbBIX KHCJIOT.

[091] B cooTBETCTBUM ¢ HACTOSIINM H300PETCHHEM METAJUTHYECCKUU CIIOH, TOE IUHK
(Zn) sBnsieTCA OCHOBHBIM 3JIEMEHTOM TIO BECY, OCAKICH Ha PE3bOOBYIO KOHIIEBYIO
YacTh, COJAEPKALIYI0 Pe3b0y M MEPBYIO YIUIOTHAIOILYIO MOBEPXHOCTh. DTO O3HAYAET,
YTO TIOKPBITHE B BUJE METAJUTMUECKOTO CIIOS, B MI€ATbHOM BAPUAHTE BBITIOJIHEHHOE C
MOMONIBIO JJIEKTPOJIH3a, MOXET TPEACTABIATh COOOW HHMHK (Zn) OTAEIBHO WIH
OMHApHBIA CIUIaB IMHKA (Zn) THma Zn-X, B KoTopoM X BbIOpaH 3 HuKens (Ni),

xenesa (Fe), maramsa (Mg) u mapranima (Mn).

[092] YwmcTeiii Zn OyaeT TPHMEHATHCS W3-3a €r0 MPOTHBOKOPPO3HOHHBIX U
MPOTHUBO3ATUPHBIX XAPAKTEPUCTHK. B COOTBETCTBHM C HACTOAIIUM H300pPETCHHEM
MPUMEHSAIOT METAJUTMIECKUH CITOM, TA€ IHHK (Zn) SBIAETCS OCHOBHBIM JIEMEHTOM IO
BECY, MOCKOJIBbKY, 0 CPABHCHHUIO C JKEIE30M, ¢ Y4E€TOM MOJJIOXKKH CTaJIbHOTO THIIA
OUHK ~ XapakTepu3yeTcss OoJjiee  OTPULATENBHBIM  3HAYEHHWEM  CTAHIAPTHOTO

nmoTeHnWana. VHeIMH CJI0BaMH, B JAHHOM ciy4ae Zn obOecmeuuBaeT 3()PEeKTHBHYIO

KaTOJHYIO 3aLIMTY OT KOPPO3HH.

[093] C yueTom MOIOKKH CTATHPHOTO THIIA IPHMEHEHHE YUCTOTO 7N, TAKUM 00Pa3oM,
HE ABJIACTCS MPOOIEMATHIHBIM, HO Zn-Ni TPeANOYTHTENCH, TTOCKOIbKY YHCTHIH Zn
MOTpeONsIeTes: (XUMHYECKH Pa3pymIaeTcs) ¢ OONbIEH CKOPOCThI0. Takum obOpazom,
MOXKET TOTPeOOBAaThCA OCOOEHHO TOJICTBIM CIIOW, KOTOPBIH HE SBISAETCA
MPEAMOYTHTEITHHBIM Ha Pe3b0€ M HA YIUTOTHAIONICH MOBEPXHOCTH. [10 CyTH, TOICTHIN
CIIOM MOXKET TPHBECTH K OOJee MENKOMY 3a30py Ha BHUTKaX Pe3bOBI, YTO MOMKET
YXYJIIUTh ONTUMH3ALMIO TOBEPXHOCTEN KOHTAKTA, KOTOPAsk MOKET MPEANOYTHTEIBHO

OBITH BBIIIOJHEHA B 3aBUCHMOCTH OT THIIA COCAHUHCHMUA. H€06XOI[I/IMO OpUMCHATD /n-
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Ni, He TOJBKO H3-3a €r0 MPOTHBOKOPPO3HOHHBIX XaPAKTEPUCTHK, HO TAKKE M3-3a €TO

OPOTUBO3aTUPHBIX XaPAKTCPUCTHUK.

[094] Zn-Fe Taxke sBOAeTcs MNPOTEKTOPHOM 3alUTOM MO OTHOIIEHUIO K
MPEANOYTUTENIPHON TOAJIOKKE cTajabHOro Tuma. Cnoit Zn-Fe sABIAeTCS XOpOIIHMM
ycumuTeneM anresud. Zn-Fe obecmneunBaeTr 0ojiee HU3KYIO CKOPOCTh KOPPO3HH TIO

CPaBHEHUIO C YUCTHIM Z1.

[095] Zn-Mg npeacTaBiasieT HHTEPEC, MOCKOIbKY JAHHBIN CIUIaB 3aMEIJII€T CKOPOCTh
KOPpO3HH Onarogaps MpUCYTCTBUIO Mg B Cllydyae TPEAmOYTHTETbHOW TOIJIOKKH, T. €.

CTaJIn.

[096] C yyeToM mOANOXKKH CTAambHOTO THMA Zn-Mn oOecrieyrBaeT OapbepHYIO
3ammty. Tem He MeHee, QyHKIMA OapbepHON 3aIIUTHI ABIACTCS MPEHUMYIIECTBEHHOM C
TOYKH 3PEHUS MPOTHBOKOPPO3HOHHOW YCTOMYMBOCTH, IOCKOJIBKY OHa HE OyneT
MOJIBEPraThCsl KOPPO3MHM U OCTaHeTCs HemoBpexkaeHHOW. Kpome TOro, oHa
XapaKTEepU3yeTCsl OYEHb XOPOIIUM SKCIUIyaTAlMOHHBIM CBOMCTBOM B OTHOIICHHH

KOPPO3HUH IIPU €CTECTBEHHOM BO3/ICHUCTBHH.

[097] CnexyeT HAMOMHHUTH, YTO SJEKTPOTUTHYECKOE OCAKICHHE MOKHO TPUMEHSITH
ST yIyYIIEHUS OJHOPOAHOCTH OCAKJIECHHUA C TOYKH 3PEHHSA MHUKPOCTPYKTYPHI.
O4eBHIHO, CYMIECTBYIOT APYTHE CIIOCOOBI OCAXKICHUS METAJUTMYECKOTO TOKPBITHI,
TaKW€ KaK TaJbBaHUYECKOE TOKPHITHE METAJUIOM, HAMBUICHHE WIH JaXKe

g y3HOHHOE THHKOBAHHE.

[098] AnprepHaTHBa, cocTOsAIIas B OOpPAa30BaHWHM TACCUBHPYIOMIETO CJIOS Ha
METAJUIMYECKOM  CJIO€, O3HAYaeT, YTO YCTOMYHMBOCTP K KOPPO3HUM MOKHO

JOTIOJTHATEIIBHO YTy YIIUTh.

[099] AnbrepHatBa, COCTOAIMIas B OCAKACHUU CJIOS CMA304YHOIO MaTepHaa,
COACPKAINEr0 CMOJNy W TMOPOWIOK CYXOr0 TBEPAOTO CMAa304HOrO0 Marepuana,
JUCTIEPrUPOBAHHBIN B YKAa3aHHOM CMOJIE, MMOBEPX IO MEHBIIEH MEpPE y4acTKa 4acTH,
03HAYaeT, YTO MOMEHT CBUHYMBAHMS COECIMHEHHS MOJKHO JIy4YIlle KOHTPOJIMPOBATh U

MOKHO W30€KaTh 3aJUPAHUS.
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[0100] ITopomok cyxoro TBEpAOTO CMAa309HOTO MaTepHalia PEANOYTHTEIHFHO BEIOPaH
nu3 rpynmbl, coctosmer w3 momurerpadropstunenos (PTFE), mucynmsdpumon

mormoaeHa (MoS,), yriaepoansix cax (C), propunos rpadura (CF,) unm ux cmecu.

[0101] PTFE (mommreTpadTOp3THIIEHBI) OOECTIEYHMBAIOT CMA3BIBAIOLINE CBOMCTBA C
KO3((PHUIIMEHTOM TPEHUs, KOTOPHINA CTAOWIICH TIPH JABJICHUH B 30HE KOHTaKTa. Takum
0o0pa3oM, Jydine KOHTPOJIUPYETCS MOMEHT CBHHUMBaHUA. CpemHUi pa3Mep YacTHIl
PTFE no nacrosmemy n3o0pereHuro coctapisieT Meree 15 mxm. Ecnu pazmep vactun
coctaBisier Oonee 15 MKM, Jaucmepcus B CMOJIE MOMKET OBITh TETEPOTEHHOM,
MOCKOJIBKY YaCTUIBI OyIyT MMETh CIMIIKOM OOJBINYIO TOJIIHMHY MO CPABHEHHIO C

0611161\/'1 TOJIIHUHOM CJIOA CMA304YHOTO MaTcpuaia.

[0102] Cmona BBIOpaHAa W3 TPYIIBI, COCTOANIEH W3 TOJHUBHHUIIOBBIX CMOJ,
SMOKCHHBIX CMOJI, aKPHJIOBBIX CMOJI, TOJHMYPETAHOBBIX CMOJ U MOJUAMHIUMUIHBIX

CMOJI.

[0103] TIlonmuBUHUIIOBBIE CMOJBI, SMOKCHAHBIE CMOJIBI M aAKPUJIOBBIE CMOJIBI
YIOBJIETBOPUTEIIBHBIM ~ 00pa30M  TMPHUKICHBAIOTCI K  METAUTHYECKOMY  CJIOKO,

coJeprkalemMy Zn, WiH K MacCUBUPYIOMIEMY CJIOK0.

[0104] ITonuypeTaHOBbIE CMOJIBI UMEIOT MTPEUMYIIECTBO, 3aKIIFOYAIOIIEECS B TOM, YTO
OHM SABJISIFOTCS, B YACTHOCTH, XUMHUYECKH YCTOMYMBBIMU M UX JIETKO HCIIOJIb30BATh

MOCPEICTBOM OTBEPKICHUA.
[0105] ITonmaMugUMUIHBIE CMOJIBI IBJIAFOTCS, B YACTHOCTH, YCTOMYUBBIMH K H3HOCY.

[0106] B mpeanoYTUTEIEHOM BapHaHTE OCYIIECTBIIEHUs CMOJA SIBISETCA aKpUIOBOU
O THITy, ¥ TIOPOIIOK CYXOT0 TBEPAOTO CMa30YHOTO MATEPHAIIA, JUCTIEPTUPOBAHHBIN B
yKazaHHOM cmoJie, coaepxkutr oT 3% a0 15% yrnepoansix cax, MoS, wumu
mutrokapOamatoB momuoaeHa (MoDTC), ortmemsHo wim B kKomMOwHauwmu. JlanHas
KOMOMHALAA TIPOSABISIET CHHEPTUYECKHH 3S((EKT OTHOCHUTENPHO 3aIlUTHI OT

3aupaHust, aarc3n U KOHTPOJIA MOMCHTA CBUHYWBAHUWA.
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[0107] Hucynsdpuasr momudmaena (MoS,), autrokapOoamatel momuoaeHa (MoDTC),
yrneponnbie caxku (C), ¢ropumst rpadura (CFy) mmm ux cmech 00eCIeYHBAIOT
CMAa3bIBAIOIINE CBOWCTBA C KO3(PPHUIMEHTOM TpeHHsA, KOTOPHIM CTAOWIIEH TIpU
JABICHUH B 30HE KOHTAakTa. Takum o0Opa3om, Jydie KOHTPOIHUPYETCS MOMEHT

CBUHYMBAaHUA.

[0108] IIpoussogusie MoS, Taxxke 00JIaTafOT BCEMH CMA3BIBAIOIIMMH CBOWCTBAMH,

YIOOMAHYTBIMH BBIIIC.

[0109] B npenmno4yTuTenbHOM BapUAHTE OCYIHECTBJICHUS OCAKICHHBIE CIIOM METAJIA,
cojeprkaiue Zn, MPeACTaBIIIOT cO00M OMHapHbBIN cruta Zn-Ni, coaepskamui ot 12%
a0 15% Ni, 0cTaTOK, OYEBHIHO, MPEACTABISIET COOOW Zn W HEHW30€KHBIE MPUMECH,
IPUYEM CyMMa KOJIMYECTB COCTaBisAeT crporo meHee 3% mo Becy. Ilo cyTtu, npu
copepkanuu Ni meHee 12% yCTOHYMBOCTH K KOPPO3HHM HE ONTHMHU3HUPOBAHA, TIPH
3TOM TIPHU COAEPIKaHUHM HUKENA Oofiee 15% cTpyKTypa MOKPHITHSA OONbIIE HE ABIAECTCS
omHo(asHOM, a sABMAETCS MHOTO(A3HOW, W TPHCYTCTBYIONIHE (ha3bl BBI3BIBAIOT

BHYTPCHHHUC HAIIPKCHHA U ACTIAI0OT ITOKPBITUC XPYIIKHM.

[0110] HakoHewn, MHKpPOCTPYKTypa JAHHOTO TMPEAMOYTHTENIPHOTO METAJUTHYECKOTO
MOKPBITHA B BHIE Zn-Ni, comepskamero ot 12% no 15% HHKeNs, mpeanouTUTEIbHO
MPEACTAaBIIIET COOOH MHUKPOCTPYKTYpPY oaHOo(pa3sHoro twma, W (asa, koTopas
MPUCYTCTBYET, ABIIACTCS raMmMa-(ha3ou no tumy. J[aHHas KpUCTANTMYECKask CTPYKTypa

raMMa-THIIa 00ECTIEYNBACT JTYUYIIYI0 YCTOHYHUBOCTh K KOPPO3HH.

[0111] IIpeanoYTUTENHPHO MACCUBUPYIOLIUH CIOM COAEPKUT TPEXBAJIECHTHBIM XpPOM
Cr(III). JlaHHBIH TPEXBATEHTHBIA XPOM ABIIIETCS 00JIee YCTOMYUBBIM, TIO CPABHEHHIO C

Cr(Il), u me BpeneH mns 310poBbs, B oTiauuune ot Cr (V).

[0112] IIpeano4TUTENPHO MACCUBUPYIOIIMM CIIOH, €CIM OH MPUCYTCTBYET, MOKPHIT
OapeepHBIM CIIOEM, OOpPa30BAHHBIM CJIOEM MHHEPAIBHOM MATPHIBI, COJAEPIKAIIAM
yacTulpl auokcuaa kpemuus (S10;). JlaHHbBIM OaphepHBIA CIOW  yJy4lIaeT

MPOTUBOKOPPO3ZUOHHYIO YCTOMYHBOCTb.
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[0113] AnprepHaTHBa COCTOUT B NMPUMEHEHHH TMACCHUBHUPYIOMIETO CIIOS, MOKPBITOTO
OapbepHBIM  CITIOEM, OOpPA30BAHHBIM  CJIOEM  OPTAaHOMUHEPAIbHOW  MAaTpPHIIbI,
COIEpKaIUM YacTHIl AuoKcuaa kpemuusa (S10;). JlanHbiid OapbepHBIN  CITOH

yIy4IIaeT IPOTUBOKOPPO3HOHHYIO YCTOMYUBOCTD.

[0114] Oaun BapuaHT OCYINECTBIEHUS BKIIOYAET OCAKACHHE CIIOA CMAa304HOIO
MaTepHajga Ha IACCHBHUPYIOIIUM CJIOM € LENBI0 JIyYIIEero KOHTPOJIS MOMEHTA

CBHUHYHMBaHWA COCAUHCHUA H BO H30eKaHue 3aiupaHu-.

[0115] KonTtakt meTamr/MeTamn pe3bOOBBIX YacTeH IO HACTOSUIEMY HW300pPETEHHUIO
BBIIIOJIHAETCA C HaTaroM. «HaTir» Mexay OXBaTbIBAEMBIM M OXBaThIBAIOLIUM
3JIEMEHTAMHU TI0 HACTOSIIEMY H300PETEHHIO COOTBETCTBYET THAMETPATBHOMY HATATY
MEXAy CONPSDKCHHBIMH TOYKaMH JIBYX IOBEPXHOCTEM BpamieHus. B dacTHOCTH,
JAHHBIM THAMETPANbHBIA HATAT ONPEACIAETCA PAa3sHOCTBIO B AUAMETPE MOCTOSHHOTO
paspe3a MOBEPXHOCTEHM B CONPSDKEHHBIX TOYKAX JABYX IOBEPXHOCTEH BpAalLCHHA.
JIaHHYIO0 Pa3HOCTh MOYKHO H3MEPATH Mepel COOPKOHM yKa3aHHBIX IIEMEHTOB, 3aTEM
MO’KHO OLICHMBATh Ha IMOBEPXHOCTH KOHTaKTa, KOTJAa /Ba JJIEMEHTA HAXOAATCA B
coope JApyr OTHOCHTENbHO npyra. Ha mipakThke OOBIYHBIM JIE€JIOM  SIBIIIETCS
o0ecrieueHHe TOTO, 4YTOOBI OJWH JHAMETP 4YAaCTH HAPY)KHOW mepudepuiHOn
MOBEPXHOCTH OXBATBIBAEMOTO SJIEMEHTAa OBLI HEMHOTO OOJbINE JHAMETPA YacTH
BHYTpPEHHEH niepru()epHifHON TOBEPXHOCTH OXBATHIBAIOMIETO 3JIEMEHTA. DTO TTPHBOIUT
K OOMEHy MaTepHalioM B 30HE KOHTAKTa AAHHBIX TMOBEPXHOCTEH. Takum oOpasom,
BBICOKOE JIaBJICHWE B 30HE KOHTAaKTa OOECTIEYMBACTCA MEXKIY YKa3aHHBIMH

COIPS’KEHHBIMU TOYKAMH.
I[TPUMEPBI

[0116] HeorpanwumBaromue TpUMEPHl Pe3bOOBBIX 4YacTed (JTMOO OXBATHIBAEMBIX,
MHOO0 OXBATHIBAIOIINX WITH KaK OXBATHIBAEMBIX, TAK U OXBATHIBAFOIIHX ), BBIIOJTHEHHBIX
W3 CTalM, OIMMCAHHBIX HIDKE, 00padaThIBAIA SJIEKTPOIATHYECKAM CIIOCOOOM C
MOMOIIBI0 OWHAPHOTO CIUIABA LWHK-HUKETh. DHHAPHBIA CIUIAB  I[HHK-HHUKEIb,

NPUMEHSIEMBI B mpuMmepax, JoctyneH ot kommanuu ELECTROPOLI
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(3aperucTpupoBaHHAS TOPrOBas MapKa) MOjA KoOMMepueckuM HasBanueMm ZELTEC 2.4

(3aperucTpupoBaHHAs TOPTOBas MapPKa).

[0117] [TapameTpbl 3TIEKTPOTUTHIECKON 0OPAOOTKH OBLITH CJIE Ty FOIIHMH:
- TEMIIEpaTypa NEKTPOIUTHYECKOM BaHHbL: Temp. = 36°C;

- pH snekTponutnyeckou sanusl: pH = 5,4;

- IULIOTHOCTH MPUMEHAEMOTO TOKA: J = 2 A/,I[Mz;

- BpeMsI PEObIBAHUS B SJIEKTPOIUTHYECKON BaHHE: t = 20 MUH.

[0118] Takum 00Opa3oM, SIEKTPOIUTHYECKYIO OOPaOOTKY OCYIIECTBIIIIM B KHCIIOH

cpene.

[0119] ITocpencTBOM 3TOTO TOTYYATH METAJUTHYECKUH CITOH, COAEPKANINK IIUHK (Zn).
TonmuHa METAIUNIMYECKOTO CI0sS Haxoawnachk B amamazoHe ot 4,0 MkMm 10 12,5 MKM
(kpaiiHHE 3HAYEHUs), OOBIYHO OT 6 MKM g0 TpUOIU3UTeNbHO 8 MkM. CoxpepikaHue
Hukenst (Ni) HaXOOWIIOCh, KaK MpaBWiio, B auama3oHe ot 12% mo 15% (kpaiiHue
3HaveHus1). CremoBaTeibHO, COACPKaHUE IMHKA (ZNn) HAXOAWIIOCHh, KaK MPAaBHJIO, B
auama3one ot 85% no 88% (kpaiinue 3Ha4YeHHUs). MeTaluTHUECKUH CII0H 00JIaaalT Kak

MPOTUBO3aIUPHBIMH, TAK U MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0120] Ecnu mpucyTcTBOBANI OAphEPHBIN CIIOHW, OH MPEACTABIT COOOM, B YaCTHOCTH,
MPOAYKT, mpoaaBaeMbiid noa HazBaHueM FINIGARD 460 ot xomnanuu COVENTYA

(3aperucTpupoBaHHAsA TOProBas MapKa).

[0121] Ecmu mpucyTCTBOBAall TACCHBHPYIONIWM CJIOW, OH TPEACTaBISI COOOH, B
YACTHOCTH, TPOAYKT, TpoJaBaeMbld mox HasBanuem FINIDIP 128 CF (He
conepxammii k00aneT) ot Kommnanuu COVENTYA (3aperucTpupoBaHHAs TOProBas
Mapka). Tarke OH MOMKET TPEACTABIATH COOOH TPOAYKT, MPOAABAEMBIH TIO]
Ha3BaHueM Fcolri (3aperucTpupoBaHHas ToproBas mapka) NoCo OT KOMIIAHUH

ATOTECH (3apeructpupoBaHHas ToproBas mapka) Deutschland GmbH. Jlanubie nBa
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MPOAYKTa O0NaJar0T OCOOBIM TPEHMYIIECTBOM, 3aKIFOYAIOIIMMCA B OTCYTCTBHH

mectuBaneHTHOTO Xpoma (Cr(VI)).

[0122] B unnrocTpaTHUBHBIX BapHAHTAX OCYLIECTBJICHMs, ONMUCAHHBIX HIWKE, Kakaast
pe3pOoBas YacTh MpEAHA3HAYEHAa I OOpa3oBaHUS YacTH PE3bOOBOTO TPYOHOTO
coequHennsa. Kaxxngas pe3pOoBas 4acTh UMEET OCh BPAIICHUSA M COACPIKHUT Pe3bOy.
Pe3p0a mpoxoauT mo HapykKHOU nepuepuitHON MOBEPXHOCTH PE3b00BOM YACTH, €CIH
3TO OXBATBIBAEMBIM JJIEMEHT, HAMPOTHB, pPe3b0a MPOXOJUT IO BHYTPEHHEH
nepuepuitHON MOBEPXHOCTH PE3bOOBOM YAaCTH, €CIHM 3TO OXBATHIBAIOIIMN SJIEMEHT.
Kaxknas pe3pOoBas 4acTh TakKe COAEPIKHUT MEPBYIO YIUIOTHSAIOILYIO MOBEPXHOCTH HA
nepupepuiHON MOBEPXHOCTH, KOTOPAs PACHOJIOKEHA JUIA OOECTICYECHUS HATATA TPU
KOHTAKT€  «METAJI-METAUD» C  COOTBETCTBYIOLIEH  BTOPOHM  YIUIOTHSIOIIEH
MOBEPXHOCTHIO, TPHHAIJICKAIMEH KOMIUIEMEHTAPHOM pPe3b00OBOM YacTH TPYOBL
KommnemeHnTapHas pe3pOoBas YacTh IO OTHOIIEHHIO K OXBATBIBAEMOM YacTH
NPEICTABIIET COOOM  OXBATHIBAIONIYIO PE3b0OBYI0 4acTh. KomImieMeHTapHas
pe3p0oBasg 4acTh MO OTHOIIEHWIO K OXBATBHIBAIOIIEH YacTH TPEICTABISET COOOU

OXBAaTBHIBAEMYIO PE3bOOBYIO YACTh.

[0123] B wmumOCTpaTUBHBIX BapHaHTaX OCYIIECTBICHHS, TNPEACTABICHHBIX HHUXKE,
CHUCTEMATHYECKH JIEJIaeTCA CChIIKA HA COOPKY ABYX KOMIUIEMEHTAPHBIX PE3bOOBBIX
YacTel, KOTOpas MOKET 00pPa30BBIBATh TPYOHOE COEAMHEHHUE, KOT/IA WX BBUHYHBAIOT
omHy B apyryto. Creayer TOHHMAaTh, 4YTO OOpPAaOOTKH TOBEPXHOCTH, CIIOW |
OKOHYATENTbHBIE 00PAaOOTKH MOKHO TPUMEHATH 1O OTHOIICHHWIO K OXBAaTHIBAEMOU
PEe3b00BOY YaCTH WM K OXBATHIBAIOMIEH pe3p00BOH yacTH. COOTBETCTBEHHO, KOT/IA B
BAPHUAHTE OCYINECTBIICHHA JENACTCS CCHUIKA Ha OXBATBIBAEMYIO 4YacCTbh, COACPIKALILYIO
OTIPEIETICHHOE KOHKPETHOE TEPBOE TOKPHITHE (COBOKYITHOCTH CJIOEB), W JIENAETCS
CCBUIKA HA OXBATBHIBAIOIIYIO YaCTh, COACPKALIYIO ONPEACICHHOE KOHKPETHOE BTOPOE
MOKPBITHE (IPYTYI0 COBOKYITHOCTB CIIOEB), CIIEAYET MIOHUMATh, YTO MOYKHO TIOMEHATH
KOHKPETHBIE TIEPBOE€ W BTOPOE TOKPHITHS PE3bOOBBIX YACTEH, T. €. HAHECTH TMEPBOE
KOHKPETHOE TMOKPBITHE HA OXBATBHIBAIOIIYI0 4YaCTh M HAHECTH BTOPOE KOHKPETHOE

MOKPBITUC HAa OXBAaTbIBACMYHO YaCThb.
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I[TPUMEP 1

[0124] Ha ¢wur. 1 mokazana mommokka 100, BemonHeHHas w3 cramu. [logmoxke 100
npugaHa ¢opma I TOTO, YTOOBI 0OPA30BBIBATH OXBATHIBAIOIIYI0 PE3HOOBYIO YacTh

102 u oxBaThIBaeMyI0 Pe3b00BYI0 YyacTh 104.

[0125] OxBaTbIBacMast pe3pOoBas 4acTh 104 TOKpBITA TIEPBBIM
MPOTUBOKOPPO3UOHHBIM M MPOTHUBO3aIUPHBIM citoeM 108. IlepBeld MeTaimHUeCKHMU
cnoii 108 ocakaeH S3JEKTPOIMTHYECKHM CIOCOOOM, Kak omucaHo Bbime. [lepBwiid
MeTanmuueckuid cnmo 108 cocTouT M3 OMHAPHOTO cCIiaBa LUHK-HUKENb (Zn-Ni) u
COJIEP’)KUT LIMHK (Zn), a UMEHHO B CPEAHEM KOJHMYECTBE, COCTaBisaromeM 85,7%.
Ilepseiit Metammmueckuit ciaoit 108 mmeer cpeanroro Tommuny 8,3 MxMm. Kpome toro,
MEPBBIA METAITMYECKHHA CJIOW XapaKTepU3yeTcs OMHO(PA3HOH MHKPOCTPYKTYPOH

raMMa-THIIa.

[0126] Ilepssiit MeTammuueckuit ciaoi 108 mokpeiT maccuBupyromumM cioem 110,
OMHMCaHHBIM  BbIme. [lo  ompeAeneHUIO TMACCHUBHPYIOMIHMHA  CIOW  00JIamaeT

MPOTUBOKOPPO3UOHHBIMHU CBOMCTBAMH.

[0127] Heobsa3aTenpHo maccuBupyromuid ciio 110 mokpeiT 6apeepHbM cioem 114,

OINIMCAHHBIM BBIIIC, KOTOpBIfI TAaKKE 06HaHaCT MPOTUBOKOPPO3SHOHHBIMHU CBOMCTBAMH.

[0128] OxsatpiBaromas pe3pOoBas 4acte 102 TMOKpPHITA BTOPHIM METAJUTMYECKUM
NpoTUBO3aJAupHbIM cinoem 106. Bropou mertammmueckust cinout 106 coctoutr H3

OouHapHOTO cTutaBa Zn-Ni.

[0129] Bropoii metammmyeckuid ciod 106 OCakaeH 3JIEKTPOIIUTHYCCKAM CIIOCOOOM.
Bropoit metammuecknii cioi 106 COAEPKUT MPEHMYIIECTBEHHO UHK (Zn) O BeCy.
Kpome Toro, BTOpPOM METAIUIMUECKHH CJIOW XapakTepusyeTcs OJHO(pA3HOU

MHKPOCTPYKTYPOH raMMa-THIIA.

[0130] Bropoit metammuueckuii ciior 106 mokpsIT croem 112 cma3ouHOro Matepuana.

B BapmanTe ocymiectBinenns no ¢ur. 1 cinoi 112 cMa304HOTO MaTepualia UMEET THII
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pacriiasa, 00J1a1af0IIETO KaK CMa3bIBAIOIIUMHA CBOMCTBAMH, TaK |

MPOTHBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0131] PacninaBneHHBIN CIOM CMa304YHOTO MaTepHalia XapaKTEepU3yeTcs CIeayroIeH

KOMIIO3ULIMEN T10 BECY:

matpuua: ot 70% no 95%,

TBEPAbIN cMa30uHbIi MaTepuant: ot 5% 10 30%.
Martpuna xapakTepusyercs ClIeay e KOMIIO3HLUEH:
TOMOTOJIUMEPHBIN OMUATUNIEH: OT 8% 10 90%,
KapHayOCKui BOCK: 0T 5% 10 30%,

creapat uuHKa: oT 5% 1o 30%,

MPOU3BOAHOE CyibdoHaTa kKampius: ot 0 1o 50%,
ankunmonuMmeTakpunat: ot 0 mo 15%,

Kkpacurens: ot 0 10 1%,

MpOTUBOOKUCTUTEND: OT 0 10 1%,

CHJIMKOH (KOMITOHEHT Ha OCHOBE TTOBEPXHOCTHO-aKTUBHOTO BemiecTsa): oT 0 10 2%.
[NPUMEP 2

[0132] Ha ¢wur. 2 noka3zana mommoskka 100, BemonHeHHas w3 cranu. [lognoxke 100
npugaHa ¢opMa s TOTO, YTOOBI 0OPA30BRIBATH OXBATHIBAIOIIYI0 PE3bOOBYIO YacTh

102 u oxBaTBIBAEMYIO pe3b00BYIO YacTh 104.

[0133] OxsareiBacmas pe3pOoBas 4Yacth 104 TIOKpBITA  METAUTAYCCKHAM
MPOTUBOKOPPO3UOHHBIM H MPOTHUBO3aAUPHBIM cinoem 108. Merammuueckuid cior 108
OC@KJEH JIEKTPOIMTHYECKAM CIIOCOOOM, KaK OMUCAHO BHIME. MeTaluTHIecKuil CIIou

108 cocTouT W3 OMHAPHOTO CIUIaBA IIHHK-HHUKENb (Zn-Ni) U COAECPKUT IUHK (Zn), a
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HMEHHO B CPEIHEM KOJIMYECTBE, cocTaBisromeM 86,5%. [lepBblii MeTaTUYECKHI

ciaou 108 mMeeT CpeaHIO TOMIMHY 6,7 MKM.

[0134] Merannuueckuii cmoir 108 oxBaTeiBaeMo# pe3p00BOi vactu 104 mOKpPHIT
naccusupyromum cioeMm 110, onucanabiM Bbimie. [10 onpenenenuto MacCUBUPYIOMIMI

cII0# 00J1a1aeT MPOTHBOKOPPO3HOHHBIMU CBOMCTBAMHU.

[0135] IlaccuBupyromuii cmoit 110 oxBaTteiBaeMON pe3pO0BOM yactH 104 MOKPHIT
OappepHbiM  crmoeM 114, oOmMcaHHBIM = BBIE, KOTOPBIA TaKkKe OOMagacT

MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0136] OxsateiBaromass pe3pOoBass dvactb 102  mOKpeITAa METAUIMYECKUM
MPOTUBOKOPPO3HUOHHBIM U MPOTUBO3aAUPHBIM cioem 108. Metammmueckuit cioit 108
OCKJIEH JJIEKTPOJIMTHYECKHAM CIIOCOOOM, KaK OIHMCAHO BbIMIE. MeTalTMuecKuil cioi
108 cocTouT M3 OMHAPHOTO CIUIaBa IIMHK-HUKEh (Zn-Ni) B COAECPKHT IUHK (Zn), a
HMEHHO B CPEIHEM KOJHMYECTBE, cocTaBiiitomeM 86,4%. Merammmueckuii cimoit 108

AMEET CPEIHIOK0 TOJMINUHY 7,4 MKM.

[0137] Merammyeckuii crmoi 108 oxBaTeiBaromeit pe3pOOoBOM dacTu 102 MOKPHIT
naccusupyronmm cioeM 110, onucanasiM Bbinie. [10 onpeneneHuo MacCUBUPYIOMIMNI

CJIO¥ 00JTaAaeT MPOTHBOKOPPO3HOHHBIMH CBOHCTBAMH.

[0138] IMaccusupyrommii crmoit 110 oxparbiBaromer pe3pOoBor yactu 102 MOKPHIT
cnoem 112 cmazounoro marepuana. B Bapuanrte ocymectsieHus mo ¢ur. 2 ciuoi 112
CMa304HOTO MaTepHualla MMEET THIl PacIuiaBa, OONAJArOINEro Kak CMa3bIBAIOIIUMHU

CBOMCTBAMHU, TaAK U MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.
I[NTPUMEP 3

[0139] Ha ¢wur. 3 mokazana mommoskka 100, BemonHeHHas w3 cranu. [logmoxke 100
npugaHa ¢opmMa s TOTO, YTOOBI 0OpPA30BRIBATh OXBATHIBAIOIIYI0 PE3HOOBYIO YacTh

102 u oxBaTBIBAEMYIO pe3b00BYIO YacTh 104.

[0140] OxsateiBaemas pe3pOoBas 4acTh 104 mMOKpBITA  METAUIMYECKUM

MPOTUBOKOPPO3UOHHBIM H MPOTHUBO3aAUPHBIM ciaoem 108. Merammuueckuid cior 108



WO 2016/170031 29 PCT/EP2016/058847

OBLT OCAKJEH SIECKTPOIMTHIECKAM CIIOCOOOM, KaK OMHCAHO BbIMIe. MeTalmmuecKui
cnoii 108 cocTtouT W3 OMHAPHOTO CIUIABA LIMHK-HUKENh (Zn-Ni) U COAEPKHT LUHK
(Zn), a WMEHHO B CpPEIHEM KOJW4YecTBe, cocTaBisromem 86,5%. I[lepsbrit

METAITIMYECKHUM cJIoM 108 mmeeT CpeaHIor0 TOMIUHY 7 MKM.

[0141] Merannuueckuii cmoir 108 oxBaTeiBaeMo# pe3p00BOM dacTu 104 MOKpPHIT
naccusupyronmm cioeM 110, onmcannsiM Bbinie. I10 onpeneneHuto MacCUBUPYIOMMNT

cloi 001aaeT NPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0142] ITaccuBupyromuii crmoit 110 oxBaTtbiBaeMOM pe3pO0BOM yacTH 104 MOKPHIT
OappepHbiM  crmoeMm 114, omMcaHHBIM  BBIE, KOTOPBIA TaKXke OO0MagaeT

OPOTUBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0143] Tlommoxka 100 oxBaTweiBatomed pe3pOOBOM wacTh 102 XapakTepusyeTcs
MIEPOXOBATOCTHIO TOBEPXHOCTH. LllepoxoBaTOCTh MOBEPXHOCTH ObIIa TOIyYEHA C
MOMOMIBIO CTIOCO0a MEeCKOCTPYHHOU 00padoTkH. Croco0 MEeCKOCTPYHHOM 00padOTKH,
B YACTHOCTH, oOecreuuBan mepoxoBaTtocTh (Ra) moOBEpXHOCTH B AHWAma3oHE OT
1,0 MM g0 10 MmkM. B womocTpaTHBHOM BapHaHTE OCYHIECTBICHHA 1O (ur. 3

nepoxoBaTocTh (Ra) MOBEPXHOCTH COCTABIISAET MPHOTH3IUTEIIBHO 2 MKM.

[0144] OxsarteBaromass pe3pOoBast dvactb 102  mOKpBITA METAUTMYECKUM
MPOTUBOKOPPO3UOHHBIM M MTPOTUBO3aAUpPHBIM citoeM 108. Merammuueckuit cnoit 108
OBLT OCAKIEH SJCKTPOIIMTHIECKHM CIIOCOOOM, KaK OMHCAHO BhIIIE. MeTaiuecKui
cnori 108 cocTtouT W3 OWMHAPHOTO CIUIABa LIUHK-HUKENh (Zn-Ni) W COAEPKHT LUHK
(Zn), a UMEHHO B CPETHEM KOJHMYECTBE, CocTapmsonieM 85,6%. Meranmmdeckuii ciou

108 umeeT CpeIHIOK TONIIHUHY 7 MKM.

[0145] Merammyeckuii cmoit 108 oxBaTeiBaromeit pe3pOOBOM dacTu 102 MOKPHIT
naccusupyronmm cioem 110, onucannsmv Beime. [1o onpeneneHuIo MacCHBUPYIOMMNT

0 001aJaeT MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0146] TNaccusupyrommii crmoit 110 oxpareiBaromei pe3pOoBor yactu 102 MOKPHIT
cnoem 112 cmaszounoro marepuana. B BapuanTte ocymectsieHus mo ¢ur. 3 cioi 112

CMAa304YHOI0 MaTepHalla COJACPKUT CMOIY M CYXOM TBEPABIM CMAa304YHBIM MaTEpHall,
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JUCIIEPTUPOBAHHBIM B JaHHOM cmoiyie. B nmanmHOM ciywae cno 112 cmazounoro
MaTepuana COCTOMT W3 monmyperaHoBod cmonsl (tuma PU2K), B koTopoi Obumn

JUCTIEPTUPOBAHBI YACTULIBI YTTIEPOJHON CAXKHU.
[TPUMEP 4

[0147] Ha ¢ur. 4 nokazana moanmokka 100, BemonHeHHas u3 cramu. [logmoxke 100
npugaHa ¢opma I TOrO, YTOOBI 0OpPA30BBIBATH OXBATHIBAIOIIYI0 PE3HOOBYIO YacTh

102 u oxBaThIBaEMYI0 Pe3b0OBYIO YacTh 104.

[0148] OxsateiBacmas pe3pOoBas uacTh 104 mMOKpeITA  METAUIMYECKUM
MPOTUBOKOPPO3HUOHHBIM U MPOTUBO3aAUPHBIM cioem 108. Metammmueckuit cioit 108
OBLT OCAXKAEH SJIEKTPOJIMTUYECKUM CIIOCOOOM, KaK ONMHCAHO BbINIE. MeTammuaecKkui
cnoii 108 cocToMT W3 OMHAPHOTO CIUIABA LIUHK-HUKEIHh (Zn-Ni) W COAEPKHT LUHK
(Zn), a WMEHHO B CpEeIHEM KOJMYECTBE, coctaBistomeM 86,3%. Ilepsrwiid

METaJUNIMYECKHU cI0U 108 umeeT CpeaHIor TOMIUHY 7,3 MKM.

[0149] Metammmyeckuii cmodt 108 oxBaTeiBacMOM pe3p0OBOM 4YacTH 104 MOKPHIT
naccusupyronmm cioeM 110, onucanasiM Bbinie. [10 onpeneneHuIo MacCUBUPYIOMIMNI

CJIO¥ 00JTaAaeT MPOTHBOKOPPO3HOHHBIMH CBOHCTBAMH.

[0150] Heobs3aTenpHo maccuBHupyronmi ciod 110 oxBaThIBaeMOW Pe3bOOBOM HaCTH
104 mokpeIT OapbepHBIM cioeM 114, ONMMCAHHBIM BBINIE, KOTOPBIA TaKkKe 00IamaeT

MPOTUBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0151] TTommoskka 100 oxBatbiBaromel pe3pOOBOM uYacTh 102 xapakTepH3yeTcs
HIEPOXOBATOCTHIO TOBEPXHOCTH. lllepoxoBaTOCTh MOBEPXHOCTH ObLIA TONyYeHA C
MOMOIINBI0 CIOCO0a TMECKOCTPYHHOW OO0paOoTKH. B wWImOCTpaTHBHOM BapHaHTE
ocymectBierus 1o ¢ur. 4 mepoxoBarocte (Ra) mMOBEpPXHOCTH cCOCTaBIAET
MpUOTU3HTETFHO 2 MKM. B ogHOM BapmaHTe CIOCO0 TECKOCTPYHHOW 0OpaOOTKH
MOJKHO OCYIIECTBIIATH IO OTHOIIEHHIO K METAJUIMIECKOMY TPOTHBOKOPPO3HOHHOMY U
MPOTUBO3aIUpHOMY ciioro 108 oxBaTwiBaromie pe3pOoBOM dactu 102, ommcaHHOU

HHKC.
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[0152] OxsarpBatomass pe3pOoBass yacTh 102 TOKpHITA  METAUTAYCCKAM
MPOTUBOKOPPO3UOHHBIM H MPOTHUBO3aAUPHBIM cioem 108. Merammuueckuid cior 108
OBLT OCAKAEH 3JEKTPOIIUTHIECKHM CIIOCOOOM, KaK OMHCAHO BbIMIE. MeTalmmuecKui
cnoii 108 cocTtout W3 OMHAPHOTO CIUIABa LIMHK-HUKENh (Zn-Ni) U COAEPKHUT LUHK
(Zn), a UMEHHO B CPEeTHEM KOJIHMYECTBE, CocTaBmsronieM 36,8%. Meranmuieckuii ciaon

108 umeeT CpeHIO0 TOMIUHY 7,7 MKM.

[0153] Kak ynoMHWHAnoch BBIIIE, CIIOCOO TECKOCTPYHHOM OOpaOOTKH MOKHO
OCYIIECTBJIATh IO OTHOIICHUID K MeTalmmMmyeckomy cioro 108 oxsaTeiBaromen
pe3p00Boit yactu 102. B ogHOM BapuaHTe OCYIIECTBICHH HACTOSMIETO U300pPETCHUA
Mertammmyeckuid cimoit 108 xapakrtepusyercsa mepoxoBaTocThio (Ra) moBepxHoCTH,
COCTABIISIOIIEH TNPHOMU3UTENHHO 2 MKM. JlaHHOE O3HAYaeT, YTO TMACCHUBHPYIOIIHHA
ciov mimm cimod 112 cMa3zo4HOro Marepuana, ONMHMCAHHBIM HIDKE, MOKET XOPOIIO

NPUKIICUBATDHCA.

[0154] Merammmueckuit cmod 108  oxBarbiBaromie pe3pOoBOM  wactm 102
HEOOsA3aTEIFHO TIOKPBHIT TacCHBUpYHOImEM cjaoeMm 110, ommcanHbiM Bbime. [lo
OTIPpEICTICHUIO  TIACCUBUPYIOIIMH  CIIOW  00JaJaeT  MPOTHBOKOPPO3HOHHBIMHU

CBOUMCTBaMHU.

[0155] TMaccuBupyrommii cinoii 110 oxBaTeiBaromend pe3pO0BOM 4yacth 102 TOKPHIT
cmoem 112 cma3zouHoro Marepwana. B BapmaHTe ocymecTBiieHUs mo ¢ur. 4 ciaou

CMa304HOI'0 MaTepHaa COCTOUT U3 STOKCUAHOM cMOJIbI U1 MoS,.

[0156] B omHOM BapuaHTE€ BO3MOKHO OTCYTCTBUE MaccuBupyromero cios 110 u
HaHeceHue c¢noda 112 cMa304HOro mMarepuana HEMOCPEACTBEHHO HA METAIUIMYECKHU
cnoii 108 oxBarpBaromei pe3pOoBorM wacthm 102 (WM HEMOCPEICTBEHHO HA

MeTammdeckui cior 108 oxBaTeIBaeMOM Pe3b0O0OBOM YACTH MPH HEOOXOTUMOCTH).
[NIPUMEP 5

[0157] Ha ¢wur. 5 nokazana mommoskka 100, BemonHeHHas w3 cranmu. [logmoxke 100
npugaHa ¢opmMa I TOTO, YTOOBI 0OPA30BBIBATh OXBATHIBAIOIIYI0 PE3BOOBYIO YacTh

102 u oxBaTBIBAEMYIO pe3b00BYIO YacTh 104.
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[0158] Tlommoxka 100 oxBaTeiBacMOM pe3pOOBOM wyacTH 104 xapakTepuzyercs
HIEPOXOBATOCThIO TOBEPXHOCTH. IllepoxoBaTocTh MOBEPXHOCTH OBLIA TONyYEHA C
MOMOIINBI0 CIOCO0a TECKOCTPYHHOW 0O0paOOoTKH. B wWImoCcTpaTHBHOM BapHaHTE
ocymecTBieHuss 1o ¢ur. 5 mepoxoBatocth (Ra) mMOBEpPXHOCTH cOCTaBIAET
MpUOTU3HTEIbHO 2 MKM. B ogHOM BapmaHTe CIOcO0 TECKOCTPYHHOM 0OpaOOTKH
MO’KHO OCYIIECTBIIATH IO OTHOIIEHHIO K METAJUIMYECKOMY TPOTHBOKOPPO3HOHHOMY U
MPOTUBO3aIupHOMY cioto 108 oxBaTwiBaromier pe3pOoBOM udactu 102, ommcaHHOU

HIDKC.

[0159] OxsateiBaemas pe3pOoBas uacth 104 mMOKpeITA  METAUIMYECKUM
MPOTUBOKOPPO3HOHHBIM U MPOTUBO3aAUPHBIM cinoeM 108. Merannuueckuii cnoi 108
OBLT OCAXKAEH SJIEKTPOIIMTHYECKUM CIOCOOOM, KaK ONMHCAHO BhINIE. MeTammuaeckui
cnori 108 cocToMT W3 OWHAPHOTO CIUIABA LIUHK-HUKETHh (Zn-Ni) U COAEPKHT LUHK
(Zn), a UIMEHHO B CPEIHEM KOJIMYECTBE, cocTaBIsomeM 86,7%. Merammimueckui cioi

108 umeet cpeaHIO TOMUHY 7,2 MKM.

[0160] Kak ymnoMHHAIOCh BBIINIE, CIIOCOO TECKOCTPYHHOM OOpabOTKH MOKHO
OCYHIIECTBIIATh MO OTHOUIEHHID K MeTauinueckomy cior 108 oxBaTeiBaeMOM
pe3booBoi yacTu 104. B oqHOM BapuaHTE OCYIIECTBICHUS HACTOSAIIECTO H300PETCHUS
MeTaueckui cinoi 108 xapakrtepmsyercs mepoxoBatocThio (Ra) moBepXHOCTH,
COCTABJIAIOIIEH TPUOTU3UTEIFHO 2 MKM. JlaHHOE O3HAYaeT, YTO TACCHBHPYIOIIHN
cano wim cimod 112 cMa304yHOrOo Martepuana, OMUCAHHBIA HIKE, MOMKET XOPOIIO

MPHUKIICUBATHCA.

[0161] Merammueckuii cio 108 oxBaTeiBaeMoM pe3pOOBOM wactu 104
HEOOA3aTeNbHO TIOKPHIT TaccHBHpyrommM cioem 110, omucanapm Bbime. [lo
OTIPpEICTICHUI0  TIACCHBUPYIOIIMA  CIOW  OONamaeT  MPOTUBOKOPPO3HOHHBIMHU

CBOMCTBaMHU.

[0162] IMTaccuBupyrommii cimoii 110 oxBarbiBaeMol pe3pOoBOM dacTh 104 TOKPHIT
cnoem 112 cmaszounoro marepuana. B Bapuanrte ocymectsieHus mo ¢ur. 5 ciuo 112

CMAa30vHOIr0 MaTcpurajia COCTOUT U3 aKpHHOBOﬁ CMOJIbI K yFJ'IGpOI[HOfI Ca’KH.
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[0163] B omHOM BapuaHTE BO3MOKHO OTCYTCTBHE NaccuBupyromero cimos 110 u
HaHeceHue c¢inoda 112 cMa304HOro mMarepuana HEMOCPEACTBEHHO HA METAIUIMYECKHU

cioit 108 oxBaTeIBaeMoi pe3pO0Boi yacTu 104.

[0164] Tlommoskka 100 oxBarbiBaromed pe3pOOBOM uacth 102 xapakTepuzyercs
HIEPOXOBATOCThIO TMOBEPXHOCTH. IllepoxoBaTocTh MOBEPXHOCTH ObLIA TONyYEHA C
MOMOIINBI0 CIOCO0a TMECKOCTPYHHOW O0paOOTKH. B WIMOCTpaTHBHOM BapHaHTE
ocymecTtBienuss 1o ¢ur. 5 mepoxoBatrocTh (Ra) TOBEpXHOCTH COCTaBISAECT
MpUOTU3HTEIPHO 2 MKM. B OogHOM BapmaHTe Croco0 TECKOCTPYHHOM 00padOTKH
MOKHO OCYIIECTBJISITh 10 OTHOIIEHUIO K METANIMYECKOMY MPOTHBOKOPPO3UOHHOMY U
MPOTUBO3aAUPHOMY ciioro 108 oxBaTeiBaromeid pe3pOoBoM 4yactu 102, OomHMCaHHOM

HIDKC.

[0165] OxsatsiBatomass pe3pOoBas 4vacth 102  MOKpBITA  METAUIMYECKUM
MPOTUBOKOPPO3HUOHHBIM U MPOTUBO3aAUPHBIM cioeMm 108. Metanmmueckuii cinoit 108
OBLT OCAKACH SJICKTPOIIMTHYCCKHM CIIOCOOOM, KaK OMHCAHO BbIIIEC. MeTaTHieCKui
ciaou 108 cocToMT M3 OMHAPHOTO CIUIaBa IUHK-HUKENTh (Zn-Ni) H COACP)KHT IIHHK
(Zn), a WMEHHO B CpPEAHEM KOJHYECTBE, cocTaBomeM 86,2% mo Becy.

Mertanmmuueckuii crot 108 umeeTt cpeaHIo0 TOMIUHY 6,7 MKM.

[0166] Kak ynoMHHAnOCh BBIIIE, CIIOCOO TECKOCTPYHHOM OOpabOTKA MOKHO
OCYIIECTBIIATh MO OTHOWICHUID K MeETalmMyeckoMy cioro 108 oxsaTeBaromen
pe3bpOoBoit wactu 102. B ogHOM BapuaHTe OCYIIECTBIICHHS HACTOSINETO W300PETEHUS
MeTammueckud cinoi 108 xapakrepmsyercs mepoxoBatocThio (Ra) moBepXHOCTH,
COCTABJIAIOIIEH TPUOTU3UTENIFHO 2 MKM. JlaHHOE O3HAYaeT, YTO TACCHBHPYIOIIHN
cmod wnmm cior 112 cmMa304yHOro Marepualna, ONMUMCAHHBIM HWXKE, MOXKET XOpOLIO

MPHUKIICUBATHCA.

[0167] Meranmuyeckuit cmoii 108 oxBareiBaromed pe3pOoBOM dwactm 102
HEOOsM3aTeNbHO TOKPBHIT TaccuBHpyromuM cimoeMm 110, ommcamHpiM  Bbimie. [lo
OTIPpEICTICHAI0  TIACCHBUPYIOLIMM  CIIOW  OONamaeT  MPOTHBOKOPPO3HOHHBIMHU

CBOMCTBaAMU.
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[0168] IlaccuBupyrommii cnoii 110 oxBareiBaromen pe3pO0BOM 4actu 102 TOKPHIT
cmoem 112 cmazounoro marepuana. B BapuanTe ocymectsnenus mo ¢ur. 5 cmou 112
CMa304YHOI0 MATEpHala COCTOUT M3 AaKPHIOBOM CMOJBI M JUCHEPCUHU YITIEPOTHOU

Ca’KH B TAaHHOM CMOII€E.

[0169] B omHOoM BapuaHTE BO3MOXKHO OTCYTCTBHE HaccuBupyromero cios 110 u
HaHeceHue ¢aod 112 cMa304HOro mMarepuana HEMOCPEACTBEHHO HA METAIUIMYECKHU
cnon 108 oxBarbiBaromie pe3pOOBOM uactd 102 (MM HEMOCPEACTBEHHO Ha

MeTamdeckui cinor 108 oxBaTeiBaeMOM Pe3bOOBOM YACTH MPU HEOOXOTUMOCTH).

[0170] B kOHKpeTHBIX BapHaHTaX OCYLIECTBJICHUsA MO MEHBIIEW MEpPE HEKOTOPBIE U3
CIIOEB MOTYT TPOXOJMTH MOBEPX IPYTHX 3JIEMEHTOB Pe3bO0BOM uyacTH. B kadecTse
MpUMEpa, €CIIM Ha Pe3b00BOM YacTH MPUCYTCTBYET YIMOP, CIIOM MOTYT TPOXOJHTH

MOBEPX HETO.

[0171] 3asaBuTENns MPOBEN CPABHUTEIbHBIE TECThl HA IIEPOXOBATOCTh MEKAY
PE3bOOBBIMH YACTSAMH JI0 JJIEKTPOJIUTHYECKOTO OCAKIACHHS METAJUTHYECKOTO CIIOS B
COOTBETCTBHHU C HACTOAIIUM HU300PETEHHEM U TOCIIE DJIEKTPOTUTHUECKOTO OCAKICHUS
METAILTMYECKOTO CJIOSI B COOTBETCTBUU C HACTOAIIMM H300pereHueM. [llepoxoBaTocTh
W3MEPSsUTH B HANPABJICHHUH, TAPAJUICIIBHOM HATPABIICHAI0 MEXaHUYECKOW 00paOOTKH

YKa3aHHbBIX YacTel. Pe3ymbTaThl mpeacTaBiaeHs! B Ta0mmme 1.
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/o yJjekTpoauTuueckorollocnie 3/1eKTPOIUTHUECKOTO
ocaskaeHus ZnNi ocaxnenuss ZnNi
IllepoxoBaTocTh Ra (kM) Rz (Mkm)Rt (Mkm) [Ra (MkmM)Rz (Mxm)Rt (MKkM)
B Cpennee
€3 0,458 2,453 2,453 0,330 2,023 4,316
neckocTpy 3HAYEeHUe
fHoH CpenHeks
oGpaGoTicn - H. II. H. II. H. 1. 0,166 0,569 3,895
Cpennee
n 3,254 21,243 21,243  |1,495 0,918 11,561
ECKOCTPY s yauenue
MHas
CpenHexkB
oGpagoria P 0.171  [1271  [1271  0.166  |1L127  [2.060
. OTKJI.

Tabnuma 1. CpaBHEHHE 3HAYCHHIA TIEPOXOBATOCTH.
CpeaHEeKB. OTKIL. = CPEJHEKBAAPATHIECKOE OTKIIOHEHUE

H. II. = HC IPUMCHUMO

[0172] Ra mnpencraBisier coOOM CpeiaHee OTKIIOHCHHE MPOQUIS IMEPOXOBATOCTH,
KOTOpOE TPEACTABIAECT COOOH cpemHee apu(pMETHUECKOE 3HAYCHHE aOCOFOTHBIX
BEJIMYMH PACCTOSHUH MEXKAY BBICTYIIAMH W BIAJWHAMH, W3MEPEHHBIX HA MPOQHIIE
HIEPOXOBATOCTH. RZ M3BECTHA KaK CPeaHSS MAaKCHMAIIbHAs IMEPOXOBATOCTh, KOTOPAS
NpPeACTaBIAET COOOH cpeaHee 3HAYEHHWE MAKCHMAIbHBIX 3HAYEHHH BBICOTHI,
W3MEPEHHBIX B TPEAENiaX HECKOIBKUX (HATIPUMED, 5) BEIOPAHHBIX YacTel Ha mpoduie
IepoxoBaToCTH. Rt W3BecTHa Kak 0OmIas MIEPOXOBATOCTh, KOTOpas MpPEACTABIIAET
CO00M MAaKCHUMalbHYH0 BBICOTY, HW3MEPEHHYI0 B TIPEIENax BCEro mpoduis

mcPpoOXOBATOCTH.
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[0173] B Tabmuue 1 mokaszaHo, 4Yro OOpasmbl pe3pOOBBIX YACTEH TOCIE
ANIEKTPOJTUTHYECKOTO  OCAKICHHS  XapaKTEPU3YIOTCS  CHWKCHHBIM — 3HAYCHHEM
IIEPOXOBATOCTH B HANPABIICHWH, IapPAJUICJIbHOM HANPABICHUIO MEXaHHYECKOH
00pabOTKH, TI0 CPABHEHHIO ¢ 0Opa3aMH Pe3bOOBBIX YACTEH 0 SIEKTPOIUTHYECKOTO
OCAXKIEHHUA. B YacTHOCTH, SJEKTPOJIMTHYECKOE OCAKIECHHE B COOTBETCTBHH C

HACTOALINM H300peTEeHHEM XapakTrepusyercs 3QpeKToM ypaBHUBAHUS.

[0174] Ha ¢wur. 6 moka3zanel (oTtorpaduu pe3pOOBBIX 3JIEMEHTOB, CIACIAHHBIE C
MOMOIIBIO ONTHYECKOTO MHKpocKoma. B wactHOocTH, Ha ¢ur. 6 moOKa3zaHbl JBE
BBIOpaHHBIE YaCTH PE3bOOBOT0O 3JIEMEHTA U3 YPOBHA TEXHHKH B CPABHEHHHM C JBYMS
AHAJIOTHYHBIMH BBIOPAHHBIMH YacTAMH PE3bOOBOTO 3JIEMEHTA B COOTBETCTBHU C

HACTOSAIIUM H300PETEHUEM.

[0175] Hcmomp3yeMbIii MUKPOCKOTT OBITT ONITHYECKUM. Y BETHUEHHE cOCTaBILI0 X500.

MacmTa0, yka3zaHHbIH Ha Kaxa0u poTorpadum, coctaBmset 50 MKM.

[0176] Pe3p0OoBO¥ 31eMEHT W3 YPOBHSA TEXHHKH TOKa3aH Ha (ororpadumsx 200a u
200b. IMomnoxka 202 W3 YpOBHA TEXHHUKH, BBHIIOJIHEHHAS W3 CTAJH, TIOKPHITA CIIOEM
204, copepkalUM YacTHIl LHMHKA B BHJAE YEIIYEK, JAUCIEPrHPOBAHHBIE B
smokcuaHoi cmone. Crmot 204 HAHOCHIM C TPUMEHEHHEM CI0Cc00a, KOTOPBIH
W3BECTEH W3 YpoBHA TexHWKH. (Cnoco0 #3 ypOBHA TEXHHKH BKIIOYAET
MHEBMATHYECKOE pacnbuieHHe cinod 204 Ha mnopanokky 202 mpu  TeMmepartype
OKpY>Karonien cpeasl Cc MOCIIE MY FOIIUM rOpAYUM OTBEPKIECHUEM
TTOIJTO’KKH/COBOKYITHOCTH ClioeB. B xome (as3er pacmbuieHus kommosunus cios 204
COIECPXKHUT pacTBoputenb. Dazy oOecmeueHUs OTBEPKACHUS TPUMEHAIOT IS
yCTpaHeHHs pacTtBoputels UM criuBanus cimos 204, Ha dororpapmsax 200a u 200b
MoKa3aHo, uto cioil 204 susercsa rereporeHHbM. [lo cyTu, cmoit 204 pe3pOOBOTO

3JIEMEHTA U3 YPOBHA TEXHUKHU XapAKTEPU3YETCS HEOAHOPOAHON MUKPOCTPYKTYPOH.

[0177] Pe3pO0BO¥ 31IeMEHT TIO HACTOSTIEMY H300PETEHHIO TOKa3aH Ha ¢ororpadusx
300a u 300b. Ilommokka 100 mOKpHITA TEPBBIM METAIUTHYECKUM cioem 108,
coCTOsMUM W3 OWHApHOTO cruiaBa Zn-Ni THMA, ONMHCAHHOTO B TpuMepe | BhIme.

buHapHBIN CIJIaB HAHOCHIIM 3JIEKTPOIUTHYECKHM CIOCOOOM C LIENbI0 0Opa3oBaHUs
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romoreHHoro cios. 1o cytu, Ha doTorpadusax 300a u 300b mo ¢ur. 6 mokazaHo, 4TO
MEPBBIA  MeTAITMYeCKUd cino 108  pe3pOOBOTO  3eMEHTAa TIO HACTOAIIEMY
M300PETEHUIO XapaKTEPU3yeTCsd OTHOPOAHONH MHUKPOCTPYKTYypoH. B mpeacTaBieHHOM

Clly4ae OHa MPEACTaBIISIET COO0H 0AHO(DAZHYI0O MEKPOCTPYKTYPY ramma(y)-TUrma.

[0178] Ha ¢wur. 7 mokazana ¢otorpadus 400 pe3p00BOTo 371EMEHTa B COOTBETCTBHH C
HACTOSIIIUM HM300PETEHHEM, CJIENaHHAasd C IOMOINBI0 ONTHYECKOT0 MMKPOCKOIA.
VBemnuenue cocrtaBmano x500. MacmTal, ykazaHHBIM Ha Kaxaod ¢otorpadwuu,

cocTaBiaeT 50 MKM.

[0179] TTognoxky 100 mokpbeIBagu BTOPBIM METANIMYECKUM citoeM 106, cocTosmum
n3 OmHapHOro craBa Zn-Ni TUIa, OMMMCAHHOTO B puMmepe 1 Bbime. buHapHsi cras
HAHOCHITH 3JIEKTPOJIUTHYECKHAM CTIOCOOOM C LENbI0 00pa30BaHUS TOMOTEHHOTO CIIOA.
MeTamuueckuil CIIOM XapaKTepPU30BAJICA TOJNIMMUHOW OT TPHOIH3UTEIBHO 4 MKM [0
MPUOIU3UTETFHO 6 MKM (CpeJHee 3HAYCHHWE TONIMUHBI — TPUOIIMZHTEIBHO 5 MKM).
Mertanmuueckuii ¢1oi MOKpbIBaK cioeM 112 ¢cMa304HOro Marepualna THIA paciuiaBa
HMS-3, kak onucano B mpumepe 1. Coi cMa304yHOTO MaTepHana UMEeT TOJIMIIHHY OT

mpUOIU3UTETFHO 40 MKM 10 IPUOITUZUTETBHO 43 MKM.

[0180] Bropoit wmerannmuueckuii crmod 106  xapakTepuszyeTrcsa  OJHOPOJHOU
MHUKPOCTPYKTYpoH. [1o CcyTH, BTOPOH METAJTUTHYECKUH CITOH, COCTOSIIHNA U3 OMHAPHOTO
crmiaBa Zn-Ni, Takke XapakTepu3yeTrcs OJHO(A3HOH MHUKPOCTPYKTYpod ramma(y)-

THUIIA.

[0181] Takum oGpazom, Ha ¢ur. 6 U 7 MPOAEMOHCTPHPOBAHO, YTO METAJUTHYECKUH

CIIOW  TO  HACTOANIEMY  HM300PETEHHMIO  XapaKTEPH3yeTCsl  OXHOPOIHOM

MHKPOCTPYKTYPOH.

[0182] DmemeHTHI TPYO MO HACTOALIEMY H300PETEHHIO, & IMEHHO OXBATHIBAEMAs HITH
OXBATHIBAIOMIAS PE3bOOBBIE YACTH, a TAK)KE COCTUHEHHS, TOyYaeMbIE C TOMOMIBIO
JAHHBIX YacTed, COOTBETCTBYIOT YCIOBUAM MexayHapoaHoro craHgapta API RP 5C5

(3-e m3mamme, wionp 2003 1.). B wactHOCTH, 3MeMeHTHI TPYO BbIAEpKHBaIH 15
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npoucayp CBI/IH‘II/IB&HI/I)I/I)EISBI/IH‘II/IBEIHI/I?I W TIOJTHOCTBHO YAOBIICTBOPAIIA YCIOBHAM

TrCpMCTHYIHOCTH.

[0183] DnmemenTHI TPYO MO HACTOALIEMY H300PETEHHIO, & UMEHHO OXBATHIBAEMAs HITH
OXBATHIBAIOIIAS PE3bOOBBIE YACTH, & TAKKE COECIUHEHHS, TOTYyYa€MbIE C TOMOIIBIO
JAHHBIX YacTel, MOJHOCTBIO COOTBETCTBOBAIM YCIOBUAM EBpomeiickoro cranmapra
NF EN ISO 9227, otHOcAImerocss Kk TeCTaM € HCMOJIb30BAHHUEM a’3pO30Jii COJEBOTO
pacTBOpa. B "yacTHOCTH, 37IEMEHTHI TPYO MONOKUTENBHO PEATHPOBAIM B OTHOLICHHUH
YCTOMYUBOCTH K Koppo3uu uepe3 1000 4. mopsepraHus BO3JECHCTBHIO arpeCcCHUBHOM

CpEIBL.
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®opmyJia u300peTeHust

1. Pe3pOoBas 4acTh TPYyOHOTO 3JIEMEHTA MJisi Pe3bOOBOTO TPYOHOTO COEAWHECHUS,
MMEIONIAas OCh BPALICHHSA, TPH 3TOM YKa3aHHAs YaCTh COACPIKHUT PE3b0Y, MPOXOAIIYIO
M0 €€ HAPY)XHOW WM BHYTPEHHEH NepH(EPHUIHHON TOBEPXHOCTH, U TEPBYIO
VIDIOTHSIOIIYIO TMOBEPXHOCTh HA YKA3aHHOW MepPU(PEPUHHON MOBEPXHOCTH, TPH 3TOM
yKa3aHHas IepBas YIUIOTHAKOIIAA IIOBEPXHOCTh BBINOJHEHA € BO3MOKHOCTBIO
o0OecrieueHUsT HATATa MPH KOHTAKTE «METAJUI-METAUD» C COOTBETCTBYIOLIEH BTOPOMU
VILIOTHAIOTIEH MTOBEPXHOCTHIO, MPUHAIEKAIICH KOMIUIEMEHTAPHOU pe3b00BOM YacTH
TPyOBI, OTIHYAIOIIAascs TEM, 4YTO YKa3aHHas pe3pda M YyKa3aHHas mepsBas
VIUIOTHAOIIAA MOBEPXHOCTH IMOKPBITHI METAJUIMYECKUM ITPOTHBOKOPPO3HOHHBIM H

MPOTUBO3AIUPHBIM CIIOEM, T/I€ LIMHK (Zn) ABIAETCA OCHOBHBIM 3JIEMEHTOM TIO BECY.

2. Pe3pOoBast wacte mno 1. 1, OTIMYANOMIASCI TEM, YTO METAJUIMYECKHH
MPOTUBOKOPPO3HOHHBIM W MPOTHUBO3aJUPHBIN CIOM OCAKACH 3JIEKTPOTUTHYECKUM

CIIOCOOOM.

3. Pe3p0oBast 4acTp 1Mo MF0O0MY M3 MPEIBIIYIIAX MYHKTOB, OTIHYAIOMIASICS TEM,
YTO METAINIMYECKUN MPOTUBOKOPPO3HOHHBIM U MPOTUBO3aAUPHBIN CIIOM COJICPIKUT IO

MeHbImed Mepe 50% mo Becy muHKa (Zn).

4. Pe3p0oBast yacTp mo MF0O0MY M3 MPEIBIIYIIAX MYHKTOB, OTIHYAIOMIASICS TEM,
YTO METAJUIMYECKUA TMPOTUBOKOPPO3ZHOHHBIM M NPOTHUBO3AJAUPHBIA CIIOM HMEET

TOJIIIMHY B THana3oHe 0T 4 MkM 710 20 MKM.

5. Pe3p0oBast yacTp mo MF0O0MY M3 MPEIBIIYIIAX MYHKTOB, OTIHUYAIOMIASICS TEM,
YTO METAJUIMYECKHHA MPOTUBOKOPPO3HOHHBIM M MPOTHUBO3AAUPHBIA CIOM COIEPKHUT
BEIIECTBO, BRIOPAHHOE W3 TPYIIIBI, COCTOSMIEH W3 YHCTOTO IUHKA (Zn) U OMHAPHOTO
crutaBa 1HKA (Zn) tama Zn-X, B kotopoM X BeiOpaH w3 Hukens (Ni), kenesa (Fe),

marausg (Mg) u mapranma (Mn).

6. Pe3pOoOBasgs uacTh 1O 1. 5, OTIHYAOIIAACI TEM, 4YTO METAJUIMYCCKUM
MPOTHBOKOPPO3HOHHBIM W MPOTHBO3AAUPHBIN CIIOHW MPEACTABIISET COOOM CTIIAB IUHK-

HUKENb (Zn-Ni), rae coaepsxkanne Hukems (N1) Haxomurcs B nuamasone 12—15% mo



WO 2016/170031 2 PCT/EP2016/058847

BECy, W MPHYEM MHKPOCTPYKTypa ABIAETCS OXHO(PA3HOW W HAXOAWUTCS B ramMma(y)-

dase.

7. Pe3pOoBas yacTe mo moO0My #3 Tmi. 1-6, OTIHYAIOIMAACS TEM, YTO YKA3aHHBIA
METAIUIMYECKUH MPOTUBOKOPPO3HOHHBIM M IIPOTHBO3AJUPHBIM CIIOM MOKPBIT CIOEM
CMA304YHOTO MaTepuana, COAEpPKAIMUM CMOJIy M IIOPOLIOK CYXOr0 TBEPAOIO

CMAa304YHOI'0 MaTepHalla, JUCTIEPTUPOBAHHBIM B YKa3aHHOU CMOJIE.

8. Pe3pO0Bas yacTh 1o 1. 7, OTIMYAIOMIASICSA TE€M, UYTO YKA3aHHBIA METAJUTHYECKHM
MPOTUBOKOPPO3HOHHBIM M MPOTUBO3AAUPHBINA CIIOM MOKPHIT MACCUBUPYIOINUM CIIOEM,
conepxamum TpexsaneHTHbIN xpoM (Cr(I11)), mpu 3TOM yKa3aHHBIN NACCUBUPYIOIUN

CIIOM O6pa30BaH MCKAY MCTATNTHICCKHUM CJIOEM H CJIOEM CMAa301HOr0 MaTcpuaia.

9. Pe3pOoBast yacTh mo ar000My W3 . 1-6, OTIIMYAOINASACS TEM, YTO yKA3aHHBIH
METAJUIMYECKHUH TNPOTUBOKOPPO3HOHHBIM M NPOTUBO3AJUPHBIA  CIIOM  IOKPBIT

MACCUBUPYIOLIUM CJIOEM, coaepkamumM TpexsaieHTHbIN xpom (Cr(I1D)).

10. Pe3pOoBas 4acTh 1O M. 9, OTIHUYAOMIAACS TEM, YTO TMACCHBHPYIOUIHH CIIOH
MOKPBIT OaphePHBIM  CJIOEM, OOpPA30BAHHBIM CJIOEM MHUHEPATbHOH MAaTpPHIIbI,

COJICPrKAIUM YaCTHIIBI JHOKCHIA KpeMHus (S10;).

11. Pe3pOoBasg 4yacTh MO I 9, OTAMYAIOIIASCS TEM, YTO MACCHUBHUPYIOIIMHA CIOU
MOKPHIT OapbEePHBIM CIIOEM, OOPAa30BAHHBIM CJIOEM OPTaHOMHHEPATLHOW MATPHIIBL,

COJICPrKAIUM YaCTHIIBI JHOKCH 1A KpeMHus (S10;).

12.  Pe3pOoBas 4acTh Mo JMOOOMY H3 TPEABIAYIIUX IMyHKTOB, OTIHYAIOMIAACT TEM,
YTO YKa3aHHAsA 4acTh JOMOJHHUTEIIBHO COAEPIKUT MEPBBIM YIIOP, KOTOPBIM BBITIOJIHEH C
BO3MOKHOCTBKO  BXOJa B  CONPUKOCHOBEHHE B  KOHLE CBUHYMBAHHA C
COOTBETCTBYIOIAM BTOPBIM YTIOPOM, IPHHAICKAIINAM KOMIUIEMEHTAPHOW PE3b00BON

YaCTH TPYOBL.

13.  Pes3pOoBas 4acTh MO JFOOOMY W3 MPEABLAYIMUX MYHKTOB, OTJIHYAIONIASCS TEM,

YTO YKa3zaHHas pCSB6OBa$I HaCTb U3roTOBJICHA U3 CTAJIH.
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14.  Pe3pOoBasg 4acTe Mo MOOOMY H3 NPEABIAYIIUX IMyHKTOB, OTIHYAIOMIAACA TEM,
YTO yKa3aHHAS YaCTh SBISIETCA OXBATHIBAEMOW MO THUITY, C Pe3b00H, MPOXOIAMIEH TTO
€e Hapy)KHOW mnepuepuiiHON TOBEPXHOCTH, a TaKKe TIEPBOW YIUTOTHSIOMICH

MOBEPXHOCTHIO HA YKA3aHHON HAPYKHOU TIepU()ePUITHOMN MMOBEPXHOCTH.

15. Pe3pboBas 4acTe mo MOOOMY W3 TPEABIAYIIUX MyHKTOB, OTIHYAIOIIAACA TEM,
YTO yKa3aHHAs 4acTh SBIAETCSA OXBATHIBAIOLICH MO THITY, C Pe3b00H, MPOXOAAIIEH 1O
€e BHYTPEHHEW mnepupepuiHON TOBEPXHOCTH, a TAKKE MNEPBOH YIUIOTHAIOIIEH

MOBEPXHOCTHIO HAa YKA3aHHOW BHYTPEHHEH nepuepuitHONH MOBEPXHOCTH.
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