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PE3bBOBOI TPYBHBIN DJIEMEHT, OGECIIEYEHHBIN METAJLTHYECKAM
IMPOTUBO3AJIUPHBIM ITOKPBITHEM U CJIOEM CMA30YHOI'O
MATEPHAJIA

OBJIACTb U3OBPETEHHA

[001] Hacrosimee n3o0OpeTeHne OTHOCUTCS K TPyOHOMY 3JIeMEHTY g OypeHus W/ Wiu
SKCIUTyaTalluy YIJIEBOJOPOJHON CKBAXKMHBI M, Oojiee KOHKPETHO, K pPe3bOOBOMY KOHILY
3JIeMEHTa JaHHOro Tuna. JIaHHBIA KOHEL MOXKET OBITh OXBATHIBAEMBbIM MJIM OXBATHIBAIOIINM
IO TUMY U BBINOJHEH C BO3MOXKHOCTBIO COEIUHEHHsS C COOTBETCTBYIOLIUM KOHIIOM

AHAJIOTUYHOTI'O 3JICMCHTA C LCJIbIO o6pa30BaHm{ COYJICHCHUA WM COCOAMHCHUA.

[002] Hacrosiimee uzoOpereHHe Takke€ OTHOCHTCS K Pe3b0OBOMY COEIMHEHHUIO, KOTOpOe
SIBJISIETCSL PE3YJIbTATOM COEIUHEHHUS] IBYX TPYOHBIX 3JIEMEHTOB MOCPEICTBOM CBUHUYHBAHMS,

OUH U3 KOTOPBIX MOXKET NPEACTABIATH coboti Myq)Ty C ABYMs OXBaTbIBaAOIIIMMHU KOHIIAMMU.

[003] TepMuH «TpyOHBI SJEMEHT, NpeaHA3HAUEHHBIH Ui OypeHus M HKCIUTyaTaluH
YTJIEBOAOPOAHON CKBaXKMHBDY O3HAYaeT JIIOOOH 3JIEMEHT ¢, MO CyTH, TpyOuaToii (opmoii,
KOTOPBI MOKET ObITh COETMHEH C APYTUM 3JIEMEHTOM, KOTOPBIA MOKET MPEICTABISATh COOOH
AJIEMEHT TAKOT'O JK€ THIIA WJIH MOXKET HE SBJISITHCS 3JIEMEHTOM TaKOTO K€ THUIA, ¢ KOHKPETHOM
1enblo oOpasoBaHus OO OypHIIBHON KOJIOHHBI JJIsi YTJIEBOJOPOMHON CKBAaKMHBI, JIHOO
paiizepa AJisl KaUTaJIbHOTO PEMOHTA CKBAXKHHBI WJIM SKCIUTyaTallMy JAHHOTO THIA KOJOHHBI,
TAKOTO Kak paisep, Wi 00CaAHON WM HACOCHO-KOMITPECCOPHOH KOJIOHHBI, MPUMEHSIEMbIX
NpU SKCIUTyaTaluu CkBakuHbL. Hacrosimee m3oOpeTeHHe Takke MPUMEHHMO K 3JIEMEHTaM,
UCIIONIb3yEeMBbIM B OypHJIbHOW KOJIOHHE, TakuM Kak, Hampumep, OypuiibHbIE TPYOBI,
TOJICTOCTEHHBbIE OypHJIbHBIE TPYOBI, YTsDKENEHHble OypuiibHbIE TPYyOBl M 3aMKH JUIS

OypuIBHBIX TPYO.

[004] Kaxnaplii TpyOHBIM 3JEMEHT COAEPXKUT KOHIEBYHD YacTh, CHAOKEHHYIO 30HOW C
OXBAaThIBAEMOH pe3b0OOi MJIM 30HOW C OXBATHIBAIOIIEH pe3b0Oil, KOTOpas MpeIHa3HauYeHa JJIsI
CBUHYMBAHHUS C COOTBETCTBYIOUIEH KOHLEBOW YaCTbIO AaHAJOTMYHOro j3jemMeHrta. llpu

COCIMHEHNHU 3JICMCHTbBI o6pa3y10T TO, UTO U3BECTHO KaK COYJICHCHHUEC NI COCAUHCHUC.
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[005] [Hannele pe3pOOBBIE TPyOHbIE KOMIIOHEHTBI COEIWHEHHS COEOUHSIIOT —TIPH
NPEBAPUTENIBHO OMNpPENENEHHBIX Harpy3kax ¢ LEeJIbI0 COOTBETCTBUSL TPEOOBAHMSAM II0
duKcannyu U repMETUYHOCTH, HAKJIAABbIBAEMbIM YCIOBUSMHU NMPUMEHEHHUs; OOoee KOHKPETHO,
MPeIHAa3HAYeHbl AJI1 MPEeABAPUTENIBHO ONPEAENEHHOrO KpyTsawmero momenra. Kpome Ttoro,
cleayeT 3HaTh, 4YTO pe3bOOBble TPYyOHbIE KOMIIOHEHTBI MOTYT OBITh TOABEPTHYTHI

HECKOJIbKUM LUKJIaM CBUHYMBAHUA U Pa3BUHYUBAHUS, B HACTHOCTH MIPH SKCILTy aTallUU.

[006] VYcnoBus MpUMEHEHHs JaHHBIX PEe3bOOBBIX TPYOHBIX KOMIIOHEHTOB OOYCIIABIMBAIOT
pasnuyHble TUMBI HArpy30K. OHU ObUTH CHIDKEHBI, B TOM YHCIIE, OCPEICTBOM IMPUMEHEHHUS
IUIEHOK MJIM CMAa30K HAa YyBCTBUTEJBHBIX YaCTSIX AHHBIX KOMIIOHEHTOB, TAaKHUX Kak
pe3bOOBBIE 30HBI, 30HBI OMOPHOIO JABJIEHUS WM XK€ YIUIOTHSIOIIME IMOBEPXHOCTH THIIA

MeTaJu1/MeTaJlL.

[007] BbIHyXI€HHbIE OIpaHUYEHUs], B YACTHOCTH, BKJIFOYAIOT OTPAHUYEHUS, CBSI3aHHBIE C
XpaHEHHUEeM Ha CKiaje, KoTopoe TpeOyeT HaHeCeHHs CMa3OK Ul XpaHeHHs (OTJIMYHBIX OT
CMa30K JJIsi CBUHYMBAHUs, HAHECEHHBIX [0 BBOJA B O3KCIUTyaTaluoo). Tem He MeHee,

CYECTBYIOT APYTrUue peIICHMs, 3aKJIFIOYAOIIUECA B IPUMEHEHNU OPraHNYC€CKUX I'IOKprTPIIZ.

[008] Takum 0Opa3oM, TEXHOJOTUYECKUE OMEPAii CBUHYMBAHKS OOBIMHO OCYIECTBIISIOT
MPU BBICOKOWM OCEBOM HArpy3ke, HalpuMep H3-3a Beca TPyObl JJIMHON HECKOJBKO METPOB,
NOZJIEKALIEeH COENMHEHHIO TIOCPEACTBOM Pe3b0OBOr0 COSAMHEHUS], BO3MOKHO, YXYAILEHHOTO
HEOOJNIBIIMM OTKJIOHEHHEM OCell pe3pOOBBIX 3JIEMEHTOB, MOMJIEKAIIUX COEAUHEHHUI0. JTO
SIBJIIETCS. TIPUYMHON PUCKOB 3aIUPaHHs B PE3bOOBBIX 30HAX W/WUJIM HAa YIUIOTHSIOIIMX
MOBEPXHOCTSAX THMA MeTau/MeTamn. Takum o0pa3oMm, pe3pOOBble 30HBL, a TaKXKe
VIUIOTHSIFOIIIE TIOBEPXHOCTH THUMA METAJI/METAT OOBIYHO TOKPBIBAOT CMAa30YHBIMU

MaTepHaJaMu.

[009] Kpome Toro, pe3pOOBble TpyOHBIE KOMIIOHEHTBI 3a4acTyI XPaHAT, a 3aTeM
CBHHUYHMBAIOT B arpecCUBHON cpene. JTO MMEET MECTO, HalpHuMep, Npu OypeHHH B MOpe B
NPUCYTCTBUH COJICHOH BJIard WK NpH OYPEHUH Ha CyIle B MPUCYTCTBUHU IECKA, MbUTH W/WIIN
Apyrux 3arps3HUTened. Takum o0pa3oMm, HEOOXOOMMO HCHOJB30BATH PA3JIMYHbIC THUIIBI
MOKPBITUSL OT KOPPO3UM HA TIOBEPXHOCTSIX, KOTOPBIE IOJBEPrar0TCsl HATrpy3Ke B XOIe
CBHHUYMBAHMS, YTO IMPOHCXOOUT B PE3bOOBBIX 30HAX, WM K€ B 30HAX, HAXOMIAIINXCS B
NPHKIMHOM COTIPUKOCHOBEHHH, KOTOPO€ MMEET MECTO C VIUIOTHSIOLIUMH MOBEPXHOCTSIMHU

TUIIA METAJJI/METAJUT ¥ YIIOPAMU.
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[010] Tem He MeHee, UCXOASI U3 CTAHAAPTOB OXPAHbI OKPYIKAIOIIEH CPEIbl, CIEAYET, UYTO
NpUMEHEHHE CMa30K, coBMeCTUMBIX co ctanmaptoM API RP SA3 (Awepuxanckuii uncmumym
Heghbmu), HE TIPENCTaBISET COOOHW MONTOBPEMEHHOE pEeIleHUe, TOCKOJIbKY TaKhe CMa3Kd
NOABEPratOTCA  BBIIABIMBAHUIO M3 TPYOHBIX KOMIIOHEHTOB U  BBICBOOOXKIAIOTCS B
OKPY’KAIOIIYI0 Cpey WM B CKBAXHHY, YTO NPUBOIUT K OOpa3OBaHUIO NMPOOOK, KOTOPBIE
BBI3BIBAIOT HEOOXOIUMOCTh NPHUMEHEHHUs CIEeIHMaJbHBIX TEXHOJOTHYECKHUX OIepanuil 1o

OYHUCTKE.

[011] Jns pewieHus 3amayd JOJTOBPEMEHHON YCTOMUMBOCTU K KOPPO3UM, 3aJUPAHUIO U
MpeporaTuB, CBSI3aHHBIX C OKOJOrMUeCKHMMH TpeOoBaHHMsIMH, Obuia  paspaboraHa
anpTepHaThBa cMaskaM. OHM He TOJBKO oOOecmeuuBarOT pemneHue a1 3P ekTuBHOCTH
YCTOHUMBOCTU K KOPPO3UU U 3(P(PEKTUBHOCTH OT 3aAMPaHMs, HO TAKXKe IS IPOMBILIJIEHHBIX

Or‘paHH‘IeHI/Iﬁ, CBA3AaHHBIX C U3rOTOBJICHUECM p63b6OBbIX KOHIIOB.

[012] C 1969 ropma xommauuss WHITFORD (3aperucTpupoBaHHAsi TOProBasi MapkKa)
npeayiaraeT  BBICOKOA((EKTUBHBIE TIOKPBITHS, W3rOTaBJINBaEMbIE u3 cMecu
MOJMAMUIMMUIHON CMOJIBI M PTOPTIONUMEPOB, sl pe3bOOBBIX Kpemeskeil, KOTopbie TPeOYIOT
alanTHPOBAHUS TpEeHUs npu OBICTPBIX TEXHOJIOTUYECKUX oTepaLusx

CBI/IHLII/IBaHI/Iﬂ/paSBI/IH"II/IBaHI/ISI.

[013] Kpome Toro, ¢ 2002 roma B KOHTEKCTE pPe3bOOBBIX COENMHEHHUH, MpPenIararTcs
MOKPBITHSI HAa OCHOBE TOJMAMHIAMUIHOW CMOJIBI JUIsi CMa3biBaHHs U OOeCredeHus

YCTOWYHUBOCTH K 3aJUPAHUIO B XOA€ CBUHYMBAHMS, KaK ONMUCaHO B JokyMeHTax EP 1378698 u

EP 1959179.

[014] B paHHBIX HUCTOYHMKAX W3 YPOBHS TEXHUKU NPEUMYINECTBEHHO IIpeniaraercs
MOJIyYEHHE CYXHUX IUICHOK M3 MPENLIECTBEHHUKA MOJUaMHUA-aMUIOKHUCIIOTHI, PACTBOPEHHOIO
B TOJIIPHOM PACTBOpPUTENIE WM B cMecH 3TaHOJ/Tojyon. CyXyro IUIEHKY, Kak MpaBuUIIo,
HAHOCSIT C LENBbI0 OOeCrevYeHHs CMa3bIBAHUSI B 3aBUCUMOCTH OT 3HAYEHUU IaBJICHUS B 30HE
KOHTakTa B pe3bOe. Jlonisi HAMONHUTENEW OTHOCUTEIBHO BBICOKA, IMPU 3TOM BECOBOE
COOTHOIIIEHHE MTUTMEHT/CBS3YIOIee HaxXoauTcs B nuanaszone ot 0,25 1o 4, nmpeanoyTHTENbHO
npesbimmaer 3. Takum oOpa3oM, cyxasi IJICHKA BBIMONHSET (DYHKIUIO KEPTBEHHOTO CJIOS U
SIBJIIETCS. JOCTATOYHO YCTOWYMBOM K UW3HOCY B Xone (DYHKIMOHUPOBAHUS TBEPIOTO

CMa3049HOTO MaTepualia.
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[015] 3aseka WO 2004/033951 oTHOCHTCS K METAJUIMUECKOH TpyOe ¢ pe3pdoii,
npenHasHAYeHHOW sl He(TenoObIBaroIell OTpaciu MPOMBILLICHHOCTH, OOeCIe4eHHON
pe3pOOBOM  KOHIIEBOH YaCTBIO, TIOBEPXHOCTb KOTOpOH oOpaboTama Wy KOTOpOH
MeTaJUIMYecKasi TOBEPXHOCTh XapakTepusyeTcsi LiepoxoBatocThio (Ra) moBepxHOCTH B
auanaszoHe or 2,0 MKM A0 6 MKM, IIPU 3TOM JaHHas MOBEPXHOCTb MOKPBITA PAaBHOMEPHBIM
CJIOEM CyXOro MpOTHUBOKOPPO3MOHHOI'O MOKPBITHUA W BTOPBIM PABHOMEPHBIM CJIOEM CyXOro
CMa304YHOTO MOKPbITUSA. B xadectBe AJIBTCPHATUBBI ABa CJIOA MOIYT OBITH O6”beI[I/IHeHbI B
OUH CJIOW CYyXOr0 MNPOTUBOKOPPO3MOHHOIO MOKPBITHS, COAEPKAILErO AUCIEPCHUI0 YaCTHL]
CyXOro CMa304HOrO MaTepuaja. TeM He MeHee, JUCIEPCHs YaCTHUI[ IIOBEPX
IPOTHBOKOPPO3HOHHOTO CJIOSI, OCAKAEHHOIO Ha TOIJIOKKY, OOeCIedunBaeT HEKOTOPYIO

CTCIICHb HCOAHOPOAHOCTH.

[016] Kpome Toro, 3asBka EP 2128506 orTHOcUTCS K pe3bOOBOMY COEIUHEHHIO
OXBaThIBAEMOI'0/OXBATHIBAIOINEI0 THUIIA MJISI CTAJbHBIX TPYO, HMEIOIINX ITOBEPXHOCTb
KOHTAKTa, COAEPIKAILYI0 pe3bOOBYIO YaCTh M HEPE3bOOBYIO KOHTAKTHYIO YaCTh THUIA «METaJLI
no Merauty». IloBepXHOCTH IO MeHbLIEH Mepe OJHOrO M3 OXBAaThIBAEMOIO HIIU
OXBATBIBAIOIIETO 3JIEMEHTOB TIOKPBITA MEPBBIM CJIOUCTBIM CJIOEM, H3TOTOBJICHHBIM 3 CIUIaBa
Cu-Zn wmn crmaBa Cu-Zn-M1 (rme M1 mnpexacraBiser coOoil MO MeHbIIEH Mepe OIUH
aeMeHT, BeiOpaHHbIi 13 Sn, Bi u In). HecMOTpst Ha MHTEpeCHbIE pe3yIbTaThl JAHHBIX CJIOEB,
CoZep KaLINX MeIb, ObUIO MOKAa3aHO, YTO MPOTHBOKOPPO3HUOHHBIE CBOMCTBA, CBSI3AHHBIE C

HUMH, UMEIOT OTPAHUYEHUs], KOTOPbIE ObUIO OBl JKETATENbHO MPEO0NIETh.

[017] Taxum obpa3om, 3KCIUTyaTAlMOHHOE CBOMCTBO B OTHOIIEHUH KOPPO3UH U 3aTUPAHHSI
IO JAHHBIM PACKPBITUSM MOXKET OBITh YJYYIIEHO MOCPEACTBOM MPEIaraeMoro, B
JOTMOJHEHNE K (PYHKLHMOHAJBHBIM CBOMCTBAM, 3aKIIIOYAOIIMMCS B 3(()EKTUBHOCTH MPOTUB
KOPPO3UM W XOpOIIEeH YCTOWYMBOCTH K 33JMPAHUIO, & TAaKXKe MOXKET ObIThb yIydllIeHa
repMETHYHOCTh [0 OTHOLIEHMIO K ra3y U SKUIAKOCTH Ui COEJUHEHHM [0 HACTOSLIEMY
U300pETEeHNI0, PACKpbITOMY Hmke. Ha OCHOBe JaHHOH KOHIENIMM B HACTOSIIEM
M300peTEHNH TNPEJIOKEHO HAHECEHHE TOKPBITUSI HAa pe3bOOBOI 3JIEMEHT WM COENUHEHHE,
00pa3oBaHHOE MyTEeM COEAMHEHUs! Pe3bOOBBIX 3JEMEHTOB, MPEIHA3HAYCHHBIX Ut Oy peHus

W/VUTH SKCIITyaTalliHU YIJIEBOAOPOIHBIX CKBAXKHUH.

PACKPBITHUE HACTOAIIEI'O U3OBPETEHUA
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[018] B mepBom acmekTe HacTosiee H300pPETEHHE OTHOCHTCS K pPe3bOOBOM dYacTu
TpyOHOTO 3JIeMeHTa [Tl pe3b00BOro TPYOHOTO COSAMHEHUS, IPEIHA3HAYSHHOTO 1Tt Oy peHus
WIA 3KCIUTyaTallud YIJIEBOAOPOJAHBIX CKBaXXMH, HMMEIOINEH OCh BpalleHWs, MpU 35TOM
yKa3aHHas 4YacTb COAEPXKUT pe3p0y, MPOXOMSIIYI0 IO €€ HAPYXKHOH WM BHYTPEHHEH
nepudepruitHOl MOBEPXHOCTH, W TMEPBYI0 YIUIOTHSIOMIYIO IMOBEPXHOCTh HA YKa3aHHOU
nepudepruitHONH MOBEPXHOCTH, NMPU 3TOM YKa3aHHAs IepBas YIUIOTHSIOLIAs MOBEPXHOCTh
BBINIOJIHEHA C BO3MOXKHOCTBIO OOECIEUYEeHHsl HATsAra INpPHU KOHTAKTe «METaJJI-METajll» C
COOTBETCTBYIOLIEH BTOPOM VIUIOTHSIIOLIEN ITIOBEPXHOCTBIO, MPUHAJIEKALLEH
KOMILJIEMEHTapPHOH pe3b0OBOM 4acTH TPyOBl, XapaKTepHU3YIOLIEHCs TeM, YTO YKa3aHHas
pesda W yKa3zaHHas TIepBas YIUIOTHAIOINAS IOBEPXHOCTb IOKPBITHI METAJUINYeCKUM
NPOTUBOKOPPO3UOHHBIM M NPOTHUBO3AIUPHBIM CJIOEM, I'ie LUMHK (Zn) sBIAETCS OCHOBHBIM

SJIEMCHTOM IO BECY.

=

[019] IIpeamodTHUTENBHO METAUIMYECKHH HMPOTUBOKOPPO3UOHHBIN NPOTUBO3aUPHbBIN

CJIOH OCAKAEH HIIEKTPOJIUTHIECKUM CIIOCOOOM.

[020] IIpeamodTUTENBHO METAJUIMYECKUH MPOTHMBOKOPPO3UOHHBIM U MPOTHUBO3AIUPHBIH

CJION cofep KuT 1o MeHbiuel mepe 50% mo Becy nuHKa (Zn).

[021] IIpennmoyTUTENbHO METAJUIMYECKUNH MPOTHBOKOPPO3UOHHBIN

=

MIPOTUBO3aAUPHBIN

CJION UMEeT TOJIIMHY B Auana3oHe oT 4 MKM 710 20 MKM.

[022] IlpennmoyTUTENbHO METAJUIMYECKUNH MPOTHBOKOPPO3UOHHBIM W MPOTHBO3aIUPHBIN
CJIOM CONEP’KUT BELIECTBO, BHIOPAHHOE W3 TPYIIIbI, COCTOSALIEH W3 YHCTOrO LWHKA (Zn) u
OuHapHOro CrulaBa LuHKa (Zn) tuma Zn-X, B kotopoM X BbIOpaH u3 Hukens (Ni), kenesa
(Fe), w™arams (Mg) wu wmapranma (Mn). IIpenmodturespHO  METaJTUYECKHMA
MPOTHUBOKOPPO3HOHHBINA M MTPOTUBO3AAUPHBINA CIION MPENCTaBJIsieT COOOM CIUIAB IIMHK-HUKEb
(Zn-Ni), rne conepsxanue Hukens (Ni) HaxonuTcs: B nuanazoHe 12—15% mo Becy, u npudem

MHUKpPOCTPYKTY pa sIBJIsieTCsl onHOGhA3HOM U HaXOAUTCs B TamMMa(y)-dase.

[023] IIpennoyTUTENbHO MeETAJUIMYECKUNH NPOTHBOKOPPO3UOHHBIM U MPOTHBO3aIUPHBIN
CJION TMOKPBIT CJIOEM CMAa304YHOIO MAaTepHasa, COAEP)KAIIMM CMOJIy M IMOPOIIOK CYyXOro

TBEPAOr0 CMa304YHOr0 MaTepuasa, JUCIePTruPOBaHHbIN B YKa3aHHON CMOJIE.

[024] IlpennoyTUTENbHO METAJUIMYECKUNH NPOTHBOKOPPO3UOHHBIM W MNPOTHBO3aJIUPHBIN

CJIOM TMOKPBIT MACCHBHPYIOIIUM CIIOeM, coiepykamuM TpexBaneHTHbI xpoMm (Cr(Ill)), mpu
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5TOM YKa3aHHBIH MACCUBUPYIOLINH CIIOH 00pa3oBaH MEXIY METAUIMYECKHM CJIOEM U CIIOEM

CMa304YHOTO MaTepualia.

[025] IIpennmouyTUTENbHO METAJUIMYECKUNH NPOTHBOKOPPO3UOHHBIM U MNPOTHBO3AJUPHBIN

CJIOH MOKPBIT MACCUBUPYIOILINM CJIOEM, cofeprkaimumM TpexBaiteHTHbId xpoM (Cr(1I)).

[026] IIpeanmoyTUTENbHO  TMACCUBUPYIOIMMNA  CJIOH  TIOKPBIT  OapbepHBIM  CJIOEM,

00pa30BaHHBIM CJIOEM MUHEPAJIBHON MAaTPHUIIbl, CONEPKAIIUM HYaCTHLbI AHOKCHAA KPEMHUS

(Si0y).

[027] IlpennmoyTUTENbHO  MACCUBUPYIOIMMUN  CJIOH  TOKPBIT  OapbepHBIM  CJIOEM,
00pa30BaHHBIM CJIOEM OPTaHOMHHEPAJIbHONH MATPHULBL, COMAEPKAIINM YacCTHLbl JUOKCUAA

kpemHus (S10,).

[028] IIpeamodTHUTENbHO HYacTh JAOMOJHUTENBHO COMAEPKUT TMEPBbI YIOp, KOTOPBIH
BBIMIOJIHEH C BO3MOXHOCTBKO BXOJAa B CONPUKOCHOBEHHWE B KOHLE CBUHYMBAHUA C

COOTBETCTBYIOLUM BTOPBIM YIIOPOM, MPUHAIEKAIIUM KOMIUIEMEHTAPHON pe3b00BOIT YacTu

TPy OBI.

[029] IIpeamodTuTeNbHO pe3bOOBasi HACTh U3TOTOBJIEHA U3 CTAJIH.

[030] B kauecTBe aJbTepPHATHUBBI Pe3bOOBAsT YaCTh SIBJISETCS OXBATHIBAEMOW MO THUMY, C
pe3b0oil, mpoxopsieid mo ee HapyKHOH mNepudepuiiHON MOBEPXHOCTH, a TAKXKe MEepPBOU

VIUIOTHSIIOLIEH TOBEPXHOCTHIO HA YKA3aHHOW HAapy KHOW nepudepuitHON MOBEpXHOCTH.

[031] B kadectBe Apyrod ajbTepHATHBBI Pe3b0OBasi YACTh SIBJIIETCS] OXBATBHIBAIOLIEH IO
TUNy, C pe3b0OH, Mpoxonsiiell Mo ee BHYTpeHHel mnepudepuilHoil MOBEPXHOCTH, a TaKXkKe
NEePBOH  YIUIOTHSIOI[EH TMMOBEPXHOCTBIO Ha VKa3aHHOW BHYTpEHHeH mnepudepuiiHon

MOBEPXHOCTH.

[032] Bo BTOpOM acmekTe HacTosilee H300pEeTeHHE OTHOCHTCS K pPe3bOOBON 4YacTu
TpyOHOTO 3JIeMeHTa JUTsl pe3b00OBOro TPYOHOTO COEAMHEHUS, IPEeIHA3HAYSHHOTO It Oy peHus
WIH 3KCIUTyaTallud YIJIEBOAOPOJAHBIX CKBaXMH, HMEIOINEeH OCh BpalleHWs, MIpU 35TOM
yKa3aHHAsl 4YacTb COAEPXKHUT pe3p0y, MPOXOMSIIYI0 IO €€ HAPYKHOH WM BHYTPEHHEH
nepudepuiiHOH MOBEPXHOCTH, W TMEPBYI0 YIUIOTHSIOMIYIO IMOBEPXHOCTh HA YKa3aHHOU
nepudepuiiHONH MOBEPXHOCTH, MPU 3TOM YKa3aHHAs MepBas YIUIOTHSIOLIAs MOBEPXHOCTH

BBITIOJIHEHA C BO3MOXKHOCTBIO OOECIIEUEeHHs] HaTsra INpU KOHTAKTC «MCTAJJI-METAJLD> C
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COOTBETCTBYIOLIEH BTOPOI VIUIOTHSIIOLIEN MTOBEPXHOCTBIO, MPUHAJIEKALLEH
KOMIUIEMEHTapHOH Pe3b0OBOM HYaCTH, XapaKTepPHU3YIOIIEHCs TeM, YTO yKasaHHas pe3bda u
yKa3aHHas nepsas YILIOTHSIFOLIAs MOBEPXHOCTb MOKPBITHI METAJUTMYECKUM
NPOTHUBO3AAUPHBIM CIIOEM, TA€ LIUHK (Zn) SABISETCS OCHOBHBIM 3JIEMEHTOM I10 BECY, IIPU 3TOM
YKa3aHHBIA METAININYECKUNM MPOTUBO3AAUPHBINA CJION MO MEHbBIIEH Mepe YaCTHUYHO MOKPBIT
CJI0E€M CMa304HOIO MaTepuana, COAEp>KAIUMM CMOJIYy U MOPOLIOK CyXOro TBEPAOro

CMa304HOr0 MaTepuaa, AUCIEPrupOBAHHbBIN B YKA3aHHOW CMOJIE.

[033] B npeanoyTUTENbHOM BapUaHTE METAIJIMYECKUN MPOTUBO3aAUPHBIN CIION B JaHHOU

pe3bOOBOI YaCTH OCAXKAEH 3JIEKTPOJIUTHUECKUM CIIOCOOOM.

[034] B nmpennodTUTEIbHOM BapUaHTE METAIMYECKUN MPOTUBO3AAUPHBIN CION COAEPIKUT

no MeHbleit mepe 50% mo Becy unHka (Zn).

[035] B mpeanodTuTeNbHOM BapHAHTE METAJUIMYECKUN NMPOTHBO33AMPHBIN CIOW HMeeT

TOJIIIHUHY B AUana3oHe OT 4 MKM 10 20 MKM.

[036] B npeanmoYTUTENHPHOM BapuUaHTE CJIOW CMA30YHOrO Marepuaja UMeeT TOJNIIUHY B

nUara3oHe oT 5 MKM 10 50 MKM.

[037] B mpennodTUTeIbHOM BapUAHTE METAJUTMYECKUN MPOTHUBO3aAUPHBIN CJIOH CONEPIKUT
BEIECTBO, BIOPAHHOE M3 TPYIIIbI, COCTOSMIEH U3 YHCTOro MUHKA (Zn) u OMHApHOTO CIUIaBa
rHKa (Zn) tuna Zn-X, B kotopoMm X BbiOpaH u3 Hukens (Ni), skenesa (Fe), maraus (Mg) u
maprania (Mn). B mpenmnodrutebHOM BapHaHTE METAJTMYECKHI MPOTUBO3ATUPHBIN CIIOH
npeacTaBisier co0oi OMHApHBIN CIUIaB MMHK-HUKENb (Zn-Ni), rae conepskanue Hukens (Ni)
HaxomuTCs B nuanaszone 12—15% 1o Becy, u mpudeM MUKPOCTPYKTYpa SIBISIETCS] OTHO(a3HOM

U HaxonuTcsl B ramma(y)-ase.

[038] B mnpeanmoyTHUTENLHOM BapuaHTe Pe3bOOBasi YacTh MO HACTOSIIEMY H300PETEHUIO
COIEP KUT MACCUBUPYIOIIMN CIIOH, copepskammii TpexsaneHTHeId xpoM (Cr(Ill)), mpu sTom
yKa3aHHBIA MACCHBHPYIOLIUHA CJIOH O0pa3oBaH MEXIY METAJUIMYEeCKUM IMPOTHUBO3aTUPHBIM

CJIOEM U CJIOEM CMAa304YHOI'0 MaTepHrasa.

[039] B npeanouTUTENHHOM BapHaHTE MOPOMIOK CyXOro TBEPAOrO CMAa30YHOIO MaTepuasa
BBIOpaH W3 rpynmsl, coctosmeid n3 nonurerpadrTopstwieHos (PTFE), nurmoxapbamaros
moyubnena (MoDTC), nucynspunos momudaena (MoS,), yrneponusix cax (C), ¢propunos

rpaduta (CFy) unmm ux cMecH.
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[040] B mnpeamodTHTETPHOM BapUaHTE CMOJia BbIOpaHa W3 TPYIIBL, COCTOSIICH U3
MOJINBUHUJIOBBIX CMOJI, 3TIOKCHUAHBIX CMOJI, aKPHJIOBBIX CMOJI, TOJIAYPETAHOBBIX CMOJ H

MNOJIMAMUIUMUJHBIX CMOJI.

[041] B mpenmodTUTENILHOM BapHaHTE CMOJIA MPENCTaBIsIeT COOOH CMOJy aKpUIIOBOTO
TUMA, W TMOPOLIOK CYyXOro TBEPAOro CMa304HOro Marepuana copepxutr ot 3% mo 15%
yrIepoaHbix cax, MoS, wumm nutuokapbamaroB monmudOneHa (MoDTC), ormenpHO wim B

KOMOUHALIUY.

[042] B npeanoyYTHTENLHOM BapUaHTE Pe3b0OBasi YacTh MO HACTOSIIEMY H300pETEHUIO
AOIIOJIHUTEJIBHO COACPIKUT HepBbeI ynop, KOTOprﬁ BBITIOJIHEH C BO3MOXXHOCTBIO BXOAd B
COIIPUKOCHOBEHHWE B KOHLE CBHHYMBAaHHUs C COOTBETCTBYIOIIMM BTOPBIM YIIOPOM,

NPUHAIIEKAIIUM KOMILTIEMEHTAPHOH pe3bOOBO YacTH.
[043] B mpeanouTHTENEHOM BapHaHTe Pe3b0OBasi YaCTh M3TOTOBJIEHA M3 CTAJIH.

[044] B onmHOM ciyuae pe3pOOBasi 4acTh SIBJISETCS OXBATHIBAEMOW IO THITY, C Pe3b0oi,
NPOXOASLIEH O ee HAPY KHOH nepudepuitHol MOBEPXHOCTH, a TAKXKE MEPBOH YIUIOTHSIOIIEH

MOBEPXHOCTBIO HA YKa3aHHOH HAPYKHOH nepudepuitHoi MOBEepXHOCTH.

[045] B ngpyrom cay4ae pe3pOoBasi 4HacTh IO HACTOSLIEMY H300PETEHHIO SIBJISETCS
OXBATHIBAIOIIECH MO THUMYy, C pe3bOOH, MPOXOAsIIell Mo ee BHYTpeHHeW nepudpepuiiHon
MOBEPXHOCTH, & TaK)K€ MEPBOM YIUIOTHSIOLIEH NMOBEPXHOCTBIO HA YKA3aHHOW BHYTPEHHEU

nepugepuiHON TOBEPXHOCTH.

[046] B TpeTbeM acrmekTe HacTOsilee M300pETEHUE OTHOCUTCS K Pe3bOOBOMY TPyOHOMY
COEIMHEHUIO, TPeJHA3HAYEHHOMY JJIsi OypeHus WM SKCIUTyaTallud yTJIEBOTOPOIHBIX
CKBAKMH, COACpKAIEMY 4YaCTb TPY6HOFO SJIEMCHTA C OXBAaTbIBA€CMbIM KOHIIOM, HMCHOIIYIO
OCbh BpalleHHs1 U 00ECMEUEeHHYIO MepBOi pe3pOoH, MPOXOAALIEH BOKPYT OCH BpALICHHS, TIPU
OTOM YKa3aHHast OXBAaTbIBa€MasA KOHLEBAA YaCThb ABJIACTCA KOMHJ’ICMGHTapHOfI 10 OTHOLICHUIO
K YacTHu TPY6HOFO JJIEMEHTA C OXBaTbIBAKOIIUMM KOHIIOM, HMCIOH[eﬁ OCb BpalI€HUA U
o0ecrie4eHHON BTOPOH pe3pOOoH, MpoXoasiiel BOKPYT OCH BpAIEHHs, PH 3TOM yKa3aHHbIE
OXBAaTbIBA€Masad MW OXBAaThbIBAKOIAAd KOHLEBBIE YaCTH BbIIIOJHEHBI C€ BO3MOXHOCTBIO
COCAUHCHUA TMOCPCACTBOM CBHUHYMUBAHUA, TIPU OSTOM KaXKaas U3 OXBaTBIBAEMOH U
OXBaTbIBaI'OH_[eﬁ KOHILIEBBIX qacTen AOMOJIHUTEIBbHO COACPKUT YIUIOTHAKOIIYH NOBEPXHOCTD,

XaPaKTEPUIYIOILYHOCA HATATOM IMPU KOHTAKTEC «KMETAJUI-METAIID), XapaKTCPUIYOIIEMYCS TEM,
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9ro pe3pda M YIUIOTHSAIOWAs TOBEPXHOCTh OJHOW W3 JBYX, OXBATHIBAEMOH WIIH
OXBAaTbIBAIOLIEH, KOHLIEBBIX yacTen MOKPBITHI NIEPBBIM METAJUTMYECKUM
NPOTUBOKOPPO3UOHHBIM M TPOTHUBO3AIUPHBIM CJIOEM, I'Zleé LUMHK (Zn) SBIAETCS OCHOBHBIM
3JIEMEHTOM IO BECy, IIPU 5TOM YKAa3aHHBIA MEPBbIA METAJUIMYECKUN NMPOTUBOKOPPO3HUOHHBIN
Y IPOTUBO3AIUPHBINA CIIOH MOKPHIT MEPBBIM MMACCUBUPYIOIIUM CIIOEM, pe3b0a U YIIOTHSIOMAs
MOBEPXHOCTb OXBATBIBAEMOM WJIM OXBATbIBAKOLIEH KOMIUIEMEHTAPDHONH 4YacTH IOKPBITA
BTOPBIM METAJUIMYECKUM MPOTHBO33AUPHBIM CJIOEM, i€ LUHK (Zn) SBISETCS OCHOBHBIM
3JIEMEHTOM IO BECYy, IIPU 3TOM YKa3aHHbBI BTOPOU METAIMYECKUN NMPOTHUBO3AIUPHBIN CION
[0 MEHBLIEW MEPE YaCTHYHO IMOKPBIT CJIOEM CMa304YHOIO MaTepuasa, COAEPKALIUM CMONY U

MOPOLIOK CYyXOro TBEPAOro CMa304HOI0 MaTepuaa, IUCIeprupOBaHHbIN B YKa3aHHOHW CMOJIE.

[047] IIpeamourutenbHO pe3bOOBOE TPYOHOE COeNMHEHHE MO HACTOSIIEMY H300pPETEHHIO
SIBJISIETCS] TAKUM, YTO IO MEHbLIEH Mepe OANH U3 NEPBOTrO U BTOPOTrO METAJUIMUECKHUX CJIOEB

OCAKICH SJICKTPOIIUTUICCKHUM CII0COOOM.

[048] IIpeamouruTenbHO pe3bOOBOE TPYOHOE COeNMHEHHE MO HACTOSILIEMY H300pPETEHHIO
SIBJISIETCS] TAKUM, YTO IO MEHbLIEH Mepe OANH U3 NEPBOrO U BTOPOrO METAJUIMUECKHUX CJIOEB

COZIEP>KUT MO MeHbIel mepe 50% mo Becy LuHKa (Zn).

[049] TIpennouTuTenbHO pe3bOOBOE TPyOHOE COEAMHEHME MO HACTOSIIIEMY H300pPETEHHIO
SIBJIIETCS] TAKUM, UTO IO MEHbIIEH Mepe OAWH U3 MEePBOTrO U BTOPOrO METAJUIMUECKUX CJIOEB

MMeEeT TOJILIMHY B Uana3oHe oT 4 MkM A0 20 MKM.

[050] TIlpenmodTHTENbHO CJIOW CMA30YHOTIO MaTepuaja MMEeT TOJIINHY B JHUAMa30HE OT

5 MkM 10 50 MKM.

[051] TIIpennoutuTenbHO pe3bOOBOE TPyOHOE COSAMHEHUE MO HACTOSIIEMY H300pPETEHUIO
SIBJISIETCS. TAKUM, YTO IO MEHBIIEH Mepe OAWH U3 MEPBOrO U BTOPOTO METAJUTMYECKHX CIIOEB
COIEPKUT BEINECTBO, BBIOPAHHOE W3 TPYIIBL, COCTOSINEH M3 YHUCTOro LUHKA (Zn) u
OunHapHOrO CrulaBa nuMHKa (Zn) tuma Zn-X, B kotopoM X BbIOpaH u3 Hukens (Ni), kenesa
(Fe), maraus (Mg) u mapranua (Mn). IIpeanoururensHo pe3pOoBoe TPyOHOE COSTUHEHUE IO
HACTOSIIEMY H300PETEHHIO SIBJISIETCS TAKUM, YTO IO MEHbLIEH Mepe OIUH U3 MEPBOro U
BTOPOTO METAJUTMYECKUX CJIOEB MPEACTABISIET OO0 OMHAPHBIN CIIaB UHK-HUKENb (Zn-Ni),
rae coxepkanue Hukenss (Ni) Haxomutcs B nuamna3zoHe 12-15% mo Becy, W mpuyem

MUKPOCTPYKTY pa sIBJsieTCsl OqHO(DA3HOM 1 HaxoauTcs B raMma(y)-dase.
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[052] IlpenmodTUTENbHO MEPBBIA MACCUBUPYIOLINN CJIONH COAEPIKUT TPEXBAJICHTHBIA XPOM

(Cr(IID)).

[053] IIpemnmoututenbHO pe3bOOBOE TPyOHOE COSAMHEHME MO HACTOSIIEMY H300pPETEHUIO
SIBJISIETCSl TAKMM, YTO BTOPOM MAaCCUBUPYIOLIMN CJIOH, COAEpP KALUN TPEXBAJEHTHBIM XPOM
(Cr(II)), obpa3oBaH MeXAy BTOPBIM METAUTMYECKHUM INPOTHUBO3ATUPHBIM CJIOEM U CIIOEM

CMa304YHOTO MaTepuala.

[054] IIpeanmoyTUTENbHO MOPOIIOK CYXOro TBEPAOrO CMA3O4YHOIO MaTepuajia BhIOpaH U3
rpynmel, cocrosueil n3 noaurerpapropatuinenos (PTFE), nucynedunos momudnena (MoS,),
nutrokapbamaroB Monubaena (MoDTC), yrneponubix cax (C), ¢ropunos rpadura (CFy)

I UX CMECH.

[055] IIpeamouturenbHO pe3pOOBOe TPyOHOE COEAMHEHHE B COOTBETCTBHU C HACTOSILIUM
300peTeHneM SIBJISIETCS TaKUM, 4YTO CMOJa BbIOpaHa U3 TPYMIBL, COCTOSIIEH W3
MOJUBUHUIOBBIX CMOJ, 3MOKCHAHBIX CMOJI, AKPWJIOBBIX CMOJI, MOJMYPETAHOBBIX CMOJI U

NOJIMaMHUIUMHUIHBIX CMOJI.

[056] IIpeamodTHUTENBHO CMOJIA MPEACTABIISIET COOOH CMOJTYy aKpPHJIOBOTO THIIA, M MOPOLIOK
CyXOro TBEPAOTO CMa304YHOro Marepuaja comep:kut ot 3% no 15% yriepomHbix caxk, MoS,

win nutuokapbamartos monudaena (MoDTC), oTnenpHO WM B KOMOMHALUH.

[057] TIpennoutuTenbHO pe3bOOBOE TPyOHOE COEAMHEHUE MO HACTOSIEMY H300pPETEHUIO
SIBJIIETCS] TAKUM, YTO MO MEHbIIEH Mepe OMH U3 MEePBOr0 U BTOPOTO MACCUBUPYIOIIUX CJIOEB
TOKPBIT OapbepHBIM CJIOEM, OOpPa30BaHHBIM CJIOEM MUHEPATBHOW MATPHULIL, COAEPKALIIM

yacTuibl fuokcuaa kpemuus (Si0,).

[058] IIpennmoyTuTeNbHO CIOH MHUHEPAJbHON MaTpULIbI AOTIOJHUTENBHO CONEPIKUT OKCHI

KaJiys.

[059] IIpennouTtutenbHO pe3bOOBOE TPyOHOE COSAMHEHUE MO HACTOSIIEMY H300pPETEHUIO
SIBJIIETCS] TAKUM, YTO MO MEHbIIEH Mepe OMH U3 MEPBOr0 U BTOPOTO MACCUBHUPYIOIIUX CJIOEB
MOKPLIT OapbepHBIM  CjioeM, OOpa30BaHHBIM CJIOEM OPraHOMHHEPAJIbHONH MAaTpPHIIBIL,

COJZIEpIKAINM YaCTHUIbI AHoKcuaa kpeMmuus (Si0;).
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[060] IIpemnmouTuTenbHO pe3bOOBOE TPyOHOE COSAMHEHHE MO HACTOSIIEMY H300pPETEHUIO
SIBJIIETCS] TAKUM, YTO MO MEHbIIEH Mepe OMH U3 MEPBOr0 U BTOPOTO MACCUBHUPYIOIIUX CJIOEB

MOKPBIT CJIOEM CYXOTr0 CMa304HOI'O MaTEpHraJia.

[061] IlpenmouTuTeNbHO OXBaTbIBa€Masi KOHIIEBAs YaCTb B COOTBETCTBUMU C HACTOSIIUM
U300peTeHNEeM JTOTIOJTHUTENIbHO COAEPIKUT TEPBbIi YIIOp, W OXBATHIBAIOIIAs KOHIIEBAsI YaCTh
JOMOJIHUTEIBHO COAEPKUT BTOPOM yHop, IIPU 3TOM IEPBBIA U BTOPOU YIOPBI BBIMOJIHEHBI C

BO3MOKHOCTBIO BXOJa B COIIPUKOCHOBEHUE APYT C APYI'OM B KOHIIE CBUHYMBAHUS.

[062] IIpenmouTtuTenbHO pe3pOOBOE TPYyOHOE COCNUHEHHE B COOTBETCTBHM C HACTOSIIUM
U300peTeHNEeM SIBJISIETCS] TAKUM, YTO OXBaThlBaeMasi M OXBATHIBAIOLIAS KOHLIEBBIE YacTU

U3TrOTOBJIEHBI U3 CTaJIH.
OINIMCAHHUE I'PAOUYECKHNX MATEPHUAJIOB

[063] Ha ¢ur. 1 npencraBieH BuA B KPYNHOM MacmrTabe IMOKPHITOW IOBEPXHOCTH
pe3p0oBOro KoHIa TpyObl B pa3pe3e BAOJb MPOAOJIBHOH OCH COTJIACHO NMEPBOMY BapHAHTY

OCyHmIE€CTBJICHUA B COOTBETCTBHUU C HACTOALIHUM I/1306pe'TeHI/ICM.

[064] Ha ¢ur. 2 npencraBieH BHI B KPYyMHOM Macitabe MOKPBITOW TMOBEPXHOCTH
pe3bOOBOro KOHIa TPyOBI B pa3pe3e BAOJIb MPOAOIBbHONW OCH COTJIACHO BTOPOMY BapHaHTY

OCyHIECTBJICHUA B COOTBETCTBHUU C HACTOALINM I/1306pe’TeHI/IeM.

[065] Ha ¢ur. 3 mnpencraBieH BHI B KPYyIMHOM Macmtabe MOKPBITOW TMOBEPXHOCTH
pe3bOoBOro KoHma TpyObl B pa3pese BIOJIb NMPOAOIBHONH OCH COTJIACHO TPETbEMY BapUaHTY

OCyHIECTBJICHUA B COOTBETCTBHUU C HACTOALINM I/1306pe’TeHI/IeM.

[066] Ha ¢ur. 4 npencraBieH BHI B KPYyNMHOM MacmTabe MOKPBITOW TMOBEPXHOCTH
pe3b00BOro KoHIA TPyOBI B pa3pe3e BAOJb MPOIOIBHOI OCH COTIACHO Y€TBEPTOMY BAapUAHTY

OCyHIECTBJICHUA B COOTBETCTBHUU C HACTOALIUM I/1306peTeHI/IeM.

[067] Ha ¢ur. 5 npencraBieH BHI B KPyNMHOM MacmrTabe MOKPBITOH TMOBEPXHOCTH
pe3b0oBOro KoHHA TPyOBI B paspe3e BIOJb MPOAOIBHONW OCH COTJIACHO IISITOMY BapUaHTY

OCyHIECTBJICHUA B COOTBETCTBHUU C HACTOALIUM 1/1306pe'reH1/IeM.

[068] Ha ¢ur. 6 mnokaszanbl cpaBHUTeNbHbIe (GoTorpadun pe3prOOBOro 3JEeMEeHTa B

COOTBETCTBHUH C HACTOSIIUM H300pETeHNEM U Pe3b00BOrO 3JIEMEHTA U3 YPOBHS TEXHHUKH.
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[069] Ha ¢ur. 7 nokasana ¢otorpadusi pe3pOOBOrO 3JIEMEHTa B COOTBETCTBUH C

BAPUAHTOM OCY LIIECTBJICHHS] HACTOSIIEr0 N300pEeTeHHUs.
BAPHUAHTLI OCYIIECTBJIEHUA

[070] Hacrosiiee n3o0peTeHne CTaHET MOHATHEE U3 CIEAYIOIIEro OMUCAHUS, B KOTOPOM
npeaoCTaBJICHbI HCOIPAHUYIUBAOIINE O6’bHCHeHI/I${. Cne;:[yer OTMETHUTDL, YTO INOIJIOXKKA, Ha
KOTOPYIO OCaXACHBI PA3JIMYHBbIE CJIIOM B COOTBETCTBUU C HACTOSIIUM H300pETEHHEM,
NpeaAnOYTUTECIIbBHO BBIMMOJIHEHA U3 CTAJIM, U YTO HACTOALICC I/I306peTeHI/Ie MOKHO BBIIIOJIHATH B

paBHOI\/'I CTCINCHU MO OTHOILICHUIO KaK K OXBAThIBACMOMY, TaK U OXBATbIBAOIIIEMY KOHITY.

[071] Pe3pOoBast 4acTh MO HACTOSIIIEMY U300PETEHUIO CUCTEMATHUYECKH COIAEPIKUT pe3noy,
KOTOpasi MPOXOAWT MO €€ HAPYXKHOH WM BHYTpPeHHEH mNepu(epuitHOi NOBEPXHOCTH B
3aBUCHMOCTH OT TOTO, SIBJISIETCS JIU Pe3bOOBasi 4aCThb COOTBETCTBEHHO OXBATBHIBAEMOH WIIN
OXBAaTBIBAIOIIEH, W MEPBYIO YIUIOTHSIOIIYIO MOBEPXHOCTh HA YKa3aHHOW mnepudepuiiHoi
MOBEPXHOCTH, NPU OTOM YKa3aHHas IepBasl YIUIOTHAIOINAs MOBEPXHOCTb BBIMOJIHEHA C
BO3MOJKHOCTBIO OOECHEeUeHHs] HAaTAra MPH KOHTAKTE «METaJUI-METaD» C COOTBETCTBYIOIIEH
BTOPOH YIUIOTHSIOINEH MMOBEPXHOCTBIO, MPHHAAJEKAIIEH KOMIUIEMEHTAPHOH pe3bOOBOH
yacTu. YIUIOTHSIOIIAS TIOBEPXHOCTh Ba)kHA JUIsI Pe3bOOBOM 4YacTW B COOTBETCTBHH C
HACTOSIIUM HM300pETeHUEM, MOCKOJbKY, €CJIH OHA MOKPHITA B COOTBETCTBHUU C HACTOSIIUM
nu300peTeHneM, OHa 00eCIeUYnBAET FePMETHYHOCTh MO OTHOIIEHHIO K Ta3y U JKUAKOCTH TPU
KOHTaKTe MeTayur/Metamia. [IpeArnouTUTeNbHO KOHTAKT MeTajul/MeTayll 00ecreYnBaeTcs: ¢

HaTsAIoOM.

[072] B omucanuu, NpeaCTaBJICHHOM HUKE, CJIIOM OCAKIEHBI 1O MEHbINEH Mepe Ha pe3bde
pe3pOOBOM YaCTH B COOTBETCTBMM C HACTOSIIMM H300pETEHHEM W Ha YIUIOTHSIOLICH

MOBEPXHOCTH.

[073] B COOTBETCTBUM C HACTOSIINM M300pEeTEHHEM METAJUTMYECKUN CJIOH, rie IUHK (Zn)
SIBJIIETCS. OCHOBHBIM DJJIEMEHTOM IO Becy, OyJIeT OCa)KJaTbCs Ha TMOMJIOKKY TpyOHOU
pe3b0OBON YacTH, MPENNOYTHUTENIBHO BBITIOJTHEHHOH W3 CTajiu. MeTajuln4ecKuil Clioil B
COOTBETCTBHUM C HACTOSAIIUM HM300peTeHHEM B  HIEaJbHOM BapHaHTEe OCAKICH
3JIEKTPONTUTUYECKUM CcriocoOoM. [IpUHIMN NAaHHOTO THUIA 3JIEKTPOJIUTHYECKOTO MOKPBITHS
npuBeAeH Hiwke. [loMUMO €ro MexaHW4ecKOW MPOYHOCTH, OCHOBHBIM MPEUMYIIECTBOM
METAJJINYECKOTO CJI0s SIBJIAETCS €r0 MUKPOCTPYKTYPHAasi OJHOPOJHOCTb. B naHHOM ciydae

clieyer TOHMMAaTh, 4YTO «MHKPOCTPYKTYpHasi OMHOPOAHOCTBY He  00s3aTeNIbHO
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noApasyMeBaeT OAHO(A3HYI0 KPHCTAJUIMUECKYIO CTPYKTYPY; HANPOTHB, BEPHBIM SIBISIETCS

oOpartHoe.

[074] B KxOHTEKCTe HACTOALIETO M300PETEHHs TEPMUH «METAJUTMYECKUIH CIIOH» O3Ha4daer
ciol, cocrosamui u3 Meramwia. OueBUAHO, YTO MPUMECH MOIYT IPUCYTCTBOBATb, HO
NPEANOYTUTENBHO CJIOH SABJISIETCS UCKIIOYUTENBHO MeTandeckuM. HMckmrouuTenpHO
METaJUINYEeCKUN CIION 10 HACTOAIIEMY M300PETEHHUIO HMEET MPEUMYIECTBO, 3aKITI0YAI0IIeecs
B HAJUYUU MUKPOCTPYKTYpPHOH ofgHOpoAHOCTU. Ilo CyTH, mox ONTHYECKHMM MHKPOCKOIOM
NPU YBEJUUEeHNH, cocTaBiistomeM x500, HaOmoaaemMasi MUKPOCTPY KTy pa UMEET OHOPOIHBIH

BHEILIIHUN BUJ.

[075] TIlo cyTu, kak MexaHMYecKas MPOYHOCTb, TAK U MHUKPOCTPYKTYpPHAasi OJHOPOIHOCTb
METAJUINYECKOTO CJIOS ABJSIOTCS 3HAYMTEIBHO MOBBIIIEHHBIMU 10 CPABHEHHMIO C TAKOBBIMHU
IUIsl OPTaHUYECKUX IOKPBITUH, KOTOpBIE, KPOME TOrO, XapaKTepu3ylTCs Oojiee HHU3KOH

YCTOWYUBOCTBIO K TEMIIEPATY PHOMY BO3EHCTBHIO.

[076] OcaxneHue NOCPEACTBOM 3JIEKTPOJIM3a SBISETCS METOAMKOH, NpUMEHseMOH B
JAHHOM CJlydae JJii BOCCTAHOBJICHHSI MOHOB HJIM OKCHIOB METaJUIOB JI0 YHUCTBIX METaJUIOB
MyTEeM TPUMEHEHHUS] SJIEKTPHYECKOrO0 TOKA C IUIOTHOCTBIO, KOTOpAasi MOXKET COCTaBJSITh OT
1 A/am® 1o 100 A/om® B KOHTEKCTE HACTOSIIErO H300peTeHHs. DICKTPOIUTHIECKAs] BAHHA
HaXOOMTCs Tpu Temnepatype B auamnasone ot 18°C mo 50°C. Huxke 18°C 3ddexTuBHOCTD
BaHHBbI SIBJISIETCSl HemocTaro4HoW. Beime 50°C xuMu4Yeckue KOMIIOHEHThI (Hampumep,
nobaBkHM) BaHHBI OyAyT pasjnaratbCs. B KkadecTBe TmipumMepa Crocod  OCaKIEHUs
METAJUTMYeCKOTO TMOKPBITHS, M3BECTHBIH KaK JJIEKTPOJH3 C IMOMOIIBI0 Oydepa, MOXeT
TpeOOBaTh OYE€Hb BBICOKMX 3HAYEHHH TOKA, HAXOMSILIMXCS y BEPXHEH I'paHULbI JUANa30Ha,

MPUBCACHHOT'O BBIIIC.

[077] DOnexTponuTbl HEOOXOMUMBI sl OOECHEYeHHs JJIEKTPOMPOBOTHOCTH W MOTYT
NPEACTaBISITh COOON BOIHBIE PACTBOPBI WJIM PACIUIABIEHHBIE COJNM. MeTauIn4ecKuid CIIOH,
rae nuHK (Zn) SBISETCS OCHOBHBIM  3JIEMEHTOM IO BECY, MOXKHO OCaKIATh
3NEKTPOJIUTUIECKUM CIIOCOOOM; TAaHHYIO METOIUKY MPUMEHSIOT B HACTOSILIEM H300pETEHUH.
Jpyrue MeTannpl, Takue Kak Melb WM Ja)xe HHUKeNlb, TaKXe MOXHO OCaXIaThb

3JIEKTPOIUTHYECKUM CIIOCOOOM.
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[078] DnexkTposu3 B BOAHON Cpene OCYLIECTBISIOT C TOMOINBIO CHCTEMBI U3 JIBYX
3JIEKTPOOB, COCTOSIIIEN U3 aHO/A U KaTtoza. BoccTaHOBIEHNE MOHOB MPOUCXOANT HA KaTOAE

" ONIPECACIIACTC CICAYOIMINM BbIPAXKCHUCM!

N
M" +ne M, rne M npencrasnser coboii MeTall, U 7 IPeJCTaBIAeT COOOI LIeT0e YhCIO.

[079] B cnywyae »5JIEKTPOOCAXKIECHUS KATOAOM SIBISIETCS TMOMJIOKKA, HA KOTOPYIO
NPpOUCXOAUT OCAXIACHUEC. Ilo CyTU, B UACAJIbHOM BAapPUAHTEC l'IO)I.]'IO)KKOI\/'I SABJIACTCA CTAJIb B

CJIydae HaCTOALIEr0 N300pPETEeHUs.

[080] Ha anome mnoay4YeHHas peakUMs TMPEACTaBIsieT COOOW OKHUCIEHHE BOIBI C
oOpazoBaHHEeM Tra3000pa3HOrO0 MOJIEKYJIIPHOTO KHCJIOPOZAa B COOTBETCTBUU C JABYMs
YPaBHEHUSAMHM, MPEACTABJICHHbIMU HHUXKE, B 3aBUCUMOCTH OT TOIO, SIBJSIETCS JIU Cpena

COOTBETCTBEHHO KUCJION WUJIH IIEJIOUYHOM:
(1) 2H,0—0 ;) +4H ' +4e

50050

() 60H —3H,0+ gog(g) +6e.

[081] OpHoOM M3 OCHOBHBIX TPYIHOCTEH C BJIEKTPOJIM3OM B BOAHOM Cpele SBISIETCS
KOHKYPEHIIUsI, KOTOpas BO3HHUKAET MEXKIY BOCCTAHOBJICHMEM HOHOB METAJUIOB W

BOCCTAaHOBJICHHEM PaCTBOPUTEIIA Ha KaToae, OIIPEACIICHHBIM peaKHHeﬁI

(3) 2H20+26__>H2(g) +20H_.

[082] B Teopum peakuuy, KOTOpbI€ IOJDKHBI MPOUCXOAUTh, 3aBUCAT OT MOTEHLHAJIOB
3JIEKTPOJIOB, KOTOPbIE B CBOIO OYEpENb 3aBUCAT OT KaKAOTO BBIOPAHHOTO MaTepuana, HO
SKCMEPUMEHTBI, TMPOBOAMMBIE B KOHTEKCT€ HACTOALIEr0 H300pETeHUs, OOEeCIeYNBAIOT

PE3yJIbTaThl, KOTOPbIE TPYAHO Npeackasark. [1o cyTH, KuHeTHKA peaKLui SBJISIETCS CIOKHOM.

[083] B paGore Modern Electroplating, John Wiley & Sons, Inc. 5™ edition, p. 285-307,
section 10: Electrodeposition of zinc and zinc alloys, R. Winand, 2010 npenocrasieHo
Oonpine MOAPOOHOCTEH, OTHOCAIIMXCA K 3JIEKTPOJUTHUYECKOMY OCAKACHHIO LUHKA HIIH

CIlIaBa IWHKa Ha ITOJIOXKKH.
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[084] OcaxkneHue MeTaJUTMYECKOTO CJIOs, TAe IUHK (Zn) SBJISIETCS OCHOBHBIM 3JIEMEHTOM
no BECYy, B COOTBETCTBHMU C HACTOAIIUM I/1306peTeHI/IeM Ha TOAJIOXKKY, NPCANOYTHUTCIBHO
CTalb, O3HA4aeT, YTO KaK 3KCIUTyaTal[MOHHOE CBOWCTBO B OTHOLIEHUH KOPPO3UH, TaK U
YCTOP'IHHBOCTB K 3aJupaHui0 HU MEXAHUYCCKYIH0 TMPOYHOCThL Yy3jla MOXHO H3MCHSATDH
OOHOBPEMECHHO. HpI/ICYTCTBI/Ie SJICKTPOJIUTUYICCKOTO MOKPLITUA B BUAC CIUIaBa C 3JICMCHTOM,
OTIIMYHBIM OT LWHKA (Zn), NPUCYTCTBYIOLIMM B KadyeCTBE OCHOBHOI'O 3JIEMEHTA, T. €.
XapaKTepU3yIOLUIUMCSl CAMbIM BBICOKMM 3HAU€HHEM COMEp)KaHMs IO BECy M3 3JIEMEHTOB
CIUIaBa, SIBJIIETCSA HE’KeJIaTEJIbHbBIM, IIOCKOJIBbKY nokazarenu  3(p¢eKTHBHOCTH
OKCILTYyaTallTUOHHOTO CBOMCTBA B OTHOIIEHHUHU KOppO3Uu SABJIIFOTCSA TAKOBBIMH, KOTOPBIC HE
obecnieunBaroT HeoOxomumoro >¢dekra. TonmuHa MeTaNIMYECKOro ciios, rae UMHK (Zn)
SIBJIIETCSI OCHOBHBIM 3JIEMEHTOM IO BECY, MPEANOUTUTENBHO HAXOAUTCS B AUANa30He OT 4 10
20 mxm. Ecnu  TonmmmHa cOCTaBisieT MeHee 4 MKM, TNPOTHBOKOPPO3HOHHBIH 3¢ ¢eKT
CHIDKAETCsl, IIOCKOJbKY CJIOH MOJABEPraercs pHUCKY MPOSIBICHHA HEIOCTaTOUYHOCTH
HKCIUTyaTallMOHHOTO CBOMCTBA B OTHOLIEHWH Koppo3uw. Ecim Tommmua cocramniser Gosee
20 MKM, CyIIECTBYeT BHICOKHII pHCK Hakorienus H, u3-3a o6bemunenns H' B cooTBeTcTBUM
¢ ypaBHenuem (1). Uem Tousie cioi, TeM 3HAa4YUTeNbHEE NAHHOE HakoryieHue. IIpu 3Tom
CYLIECTBYEeT OMAaCHOCTb TOTO, 4YTO ra3oodOpasHeiii H, Oyner ckammuBaThCs B CTPYKTYpE,
KOTOpasi cTaHeT Ooyiee XpyMKOW u3-3a 00pa3oBaHUsl BHYTpeHHHX HanpspkeHud. Erme Oonee

NpEATIOYTUTCIIBHO TOJIIUHA METAJINIMYICCKOTO CJIOSA HAXOAUTCA B JUAIla30HE OT 6 a0 15 mxwMm.

[085] Meramnuyueckuil CIIOH, Tae LUHK (Zn) sIBISETCS OCHOBHBIM 3JIEMEHTOM IO BECY,
OCAXKIEHHBIN 3JIEKTPOJIUTUYECKUM CHOCOOOM, MOXKET OBbITh JIOTIONIHEH MOCPEICTBOM
JOTOJHATENBHBIX  00paboOTOK, TakMx Kak o0Opa3oBaHHME MACCHBHPYIOIIETO CJIOS Ha
METAJUIMYECKOM clloe. B 0AHOM BapuaHTe MOBEPX BCEr0 METAJUIMYECKOrO CJIOS WU MOBEPX
€ro 4acTH TakyKe€ MOKHO OCaKAaTb CJIOM CMAa304HOIO MaTepuasa, COAEpKalUi CMONy H
MOPOLIOK CyXOro TBEPAOrO CMa30YHOIO MaTepuana, AUCIEeprupOBaHHBIN B JaHHOW cMoue. B
NOTOJIHEHNE K CBOell (yHKUMHM CMa3bIBaHUS, NAHHBIA CJIOW MOMKET CHOCOOCTBOBATh
NPOTUBOKOPPO3UOHHON (QyHKIMU. B  KOHTEKCTe HacTOsmero H300peTeHHsl BIIOJIHE
BO3MOXKHBIM SIBJIIETCS OCaXACHHE CJIOS CMAa304HOrO MaTepuana JaHHOrO THIA Ha
naccuBupyromuii cnoi. Crnoil cMa304HOro Matepuaa UMeeT TONLIMHY B Uana3oHe OT 5 MKM
no 50 mxm. Eciam TommuHa coctaBisieT MeHee S MKM, 3(pQeKT cMa3bIBaHHUS HE SIBISETCS
ynoBieTBOpuTeNbHbIM. Eciu TonmuHa coctaBisier 6osiee 50 MKM, MaKCHMajbHbIE MOMEHT
CBUHYMBAaHMs MOXET CTaTh CIUIIKOM BBICOKMM. Kpome TOro, ecim TOJIIMHA COCTABISAET

Oomee 50 MKM, CYINECTByeT OIIACHOCTb TOTO, HYTO MOXeT OOpa30BBIBATHCS KPOIIKA,
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MPOUCXOIAINAs U3 MOBPEKAEHHOIO MOKPBITHs1. Kpomika JaHHOro TUMa MOKET OIyCKaThbCsl Ha
OHO HE(PTAHOW CKBAXUHBI M, CJIEAOBATEJIbHO, NPUBOAUTH K YXYAIIEHHIO YCIOBHH
skcrulyaTtauuu. IIpeanodTuTenbHO CJIOH CMAa304HOrO MaTepuana HUMEEeT TOJUIUHY B

nuana3oHe ot 10 Mxkm 10 30 MkM.

[086] /[lpyrue BapuWaHTBI BKJIIOYAIOT OCAXKIEHHE OapbepHOrO CJIOs, KaK MPABUJIO,

U3BECTHOT'O KaK YIUIOTHUTEIb, HA 00pa30BaHHBIN MACCUBUPYIOIIUIN CIIOMN.

[087] [pyroi BapuaHT Tak:Ke BKJIIOUYAET OCAKIAEHHUE CJIOS CMa304YHOr0 MaTepHuaa Ha BECh

NACCHUBUPYIOIINI CJIOH, KOTOPBIH ObLT 00pa30BaH, UM TOJBKO HA €r0 YacThb.

[088] Taxxe BHOJHE BO3MOXKHBIM SIBJISIETCS OCAKIAEHUE CJIOSI CMa304YHOI0 MaTepuaa,
obnanaromero nim He 00JanaIIero NPOTHBOKOPPO3UOHHON (yHKIMEH, Ha MEeTATMYECKUN

CJIOH B IIEJIOM WJIH TOJIBKO HA €ro 4acTh Oe3 00pa30BaHMs MTAaCCUBUPYIOIIETO CJIOS.

[089] Pasnuunble CIOM B pa3IMYHbIX KOH(PUIYpaLUsX HACTOSIIEr0 H300peTeHHs
OCaXJIAI0T MOCPEACTBOM IMOCJIEN0BATENbHBIX TEXHONOTHYECKUX OMNEPaLii, OCY IECTBIEMbIX
NPEeNNOYTUTENIbHO MO OTHOIIEHHWI0 K METANIMYeCKOH TOAJIOXKKEe WM eme Oosee
NPEANOYTUTENBHO 110 OTHOLIEHUIO K cTaiu. OCyINeCTBISAIOT CleNyIOIIUe TEXHOJIOTHYeCKHe
onepannu: XUMHUYECKOE 501041 SJIEKTPOXUMHUYCCKOEC 0663)KI/IpI/IBaHI/Ie IIOAJIOKKH C
NPUMEHEHUEM DPACTBOPUTENICH W/WIM INEJOYHBIX PACTBOPOB C TOCHEAYIOUIEH MPOMBIBKOM.
3aTeM OCYLIECTBIIIOT XMUMHYECKOE HIIN 3JEKTPOXUMHUYECKOE pPaCTBOPEHHE IOBEPXHOCTHU
MOMJIOKKH MNPEATIOUTUTCIIBHO MOCPEACTBOM IOTPYKEHUA TMMOMJIOXKKH B KHCJIbIN pacTBOp C

LENIbI0 YCTPpaHEHUA MMOBEPXHOCTHBIX OKCHIIOB.

[090] IloBepXHOCTh MOXKHO AaKTHBUPOBATh MyTE€M INPUMEHEHMs CIEAYIOIIUX MPOAYKTOB:
XJIOPUCTOBOJIOPOHON KHUCIIOTBI, CEPHOM KHCIOTHI, POChHOPHON KUCIOTHI, a30THOH KHCIIOTHI,

(TOPHCTOBOAOPOAHON KUCIOTHI MJIM CMECH JAHHBIX KHCIIOT.

[091] B cOOTBETCTBUH C HACTOSALINM H300pPETEHHEM METAJUIMYECKHNA CIIOH, TAe UUHK (Zn)
ABJSIETCSI OCHOBHBIM D3JIEMEHTOM IIO BECy, OCQXAEH Ha pPe3bOOBYI0 KOHLEBYIO 4YacTb,
CoiepIKaIIyIo pe3p0y U MEePBYIO YIUIOTHSIOIIYIO MOBEPXHOCTh. DTO O3HAYAET, UTO IOKPBITHE
B BHUAE METAUIMYECKOrO CJIOS, B HICATBPHOM BAapUAHTE BBIMOJIHEHHOE C TIOMOIIBIO
3JIEKTPOJIH3a, MOXKET MPENCTABIATh COOOH MHK (ZNn) OTIENbHO WM OMHAPHBIN CIUIAB [IMHKA
(Zn) Tuna Zn-X, B xoropom X BbIOpaH u3 Hukens (Ni), skenesa (Fe), maraus (Mg) u

maprasua (Mn).
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[092] UYumcrelii Zn Oyaer NOpPUMEHSATBCS W3-32 €ro  NPOTHBOKOPPO3HOHHBIX |
NPOTUBO3AIMPHBIX ~ XAPAKTEPUCTUK. B  COOTBETCTBMM C HACTOSIIUM H300pETEHHEM
NPUMEHSFOT METAJUTMIECKUH CIIOH, rie IMHK (Zn) SBISETCSI OCHOBHBIM 3JIEMEHTOM IO BECY,
MIOCKOJIbKY, TI0 CPAaBHEHUIO C JKEJIEe30M, C Y4YeTOM IMOJIOKKH CTaJbHOIO THMA IUHK
XapakTepusyercs OoJjiee OTpULIATENbHBIM 3HAYEHHWEM CTAaHAAPTHOro mnoreHimana. WHbMH
CIIOBaMM, B JAaHHOM ciydae Zn oOecrneuuBaeT 3(P(QEKTUBHYIO KaTOAHYIO 3aIUTy OT

KOPPO3HUH.

[093] C y4yeToM MOAJIOKKU CTAJIBHOTO THUIA MPUMEHEHHE YHCTOro Zn, TaKuM 00pas3om, He
ABNSIETCA  MPOONEeMAaTHYHBIM, HO Zn-Ni TNpEeAnouTHTENeH, TIOCKOJbKY UHCTBIH Zn
notpedsieTcs: (XUMUYECKH paspyluaercs) ¢ Oombiell CKOpocThio. TakuMm 00pa3oM, MOXKET
noTpeOOBaThCSI OCOOEHHO TOJICTBIN CIIOM, KOTOPBIH HE SBJISIETCS NPEANOYTUTENbHBIM Ha
pe3b0e 1 Ha YIUIOTHAOLIEeH MOBEPXHOCTH. 110 CyTH, TONCTBIN CIIOH MOXKET IPUBECTH K Oosee
MEJIKOMY 3a30py Ha BHTKaxX pPe3bObl, YTO MOXKET YXYIIIUTh ONTUMH3ALUI MOBEPXHOCTEH
KOHTaKTa, KOTOpas MOJKET MPEANOYTHTENLHO ObITh BBINOJHEHA B 3aBHCUMOCTU OT THIIA
coenuHenusi. HeoOxonumo npumeHsaTs Zn-Ni, He TOJBKO H3-3a €ro MPOTHBOKOPPO3MOHHBIX

XapaKTEPUCTHK, HO TAKXKe U3-3a €r0 MPOTUBO3aJUPHBIX XapaKTEPUCTHUK.

[094] Zn-Fe Takxe sBAseTCS  MPOTEKTOPHOM  3alIUTOW MO  OTHOIIGHHIO K
MPENMOYTUTENBHON MOAIOXKKE CTabHOTO TUMa. Croit Zn-Fe sBisieTcst XOpOoIuM yCHUITUTENeM
anresun. Zn-Fe obecneunBaer Oojiee HU3KYIO CKOPOCTh KOPPO3UH MO CPABHEHHIO C YUCTHIM

n.

[095] Zn-Mg npeacTaBisieT HMHTEpeC, MOCKOJbKY MAHHBIN CIUIAaB 3aMEIIsIeT CKOPOCTh

KOppo3uu Ojaronapst MpUCY TCTBUIO Mg B Clly4ae MPeArOYTUTEIbHON TOJIOKKH, T. €. CTaJIH.

[096] C yd4eroMm MOUIOKKHK CTaibHOrO THNa Zn-Mn obecrnieunBaeT OapbepHYIO 3aIlUTY.
Tem He MeHee, QyHKIUST OapbEPHON 3aAIMUTHI SBIISETCS MPEUMYIIIECTBEHHOW ¢ TOYKU 3PEHHUS
MPOTUBOKOPPO3HOHHOM yCTOWYMBOCTHU, TOCKOJIBKY OHA HE OyJeT MOoABepraThCsi KOPPO3UHU H
OCTaHETCsl HEMOBpeXXAeHHOW. Kpome Toro, oHa XapakTepusyercs OUYE€Hb XOPOIIHM

SKCILTyaTallUOHHBIM CBOMCTBOM B OTHOIIIEHUHU KOpPO3HHU MpHu €CTECTBEHHOM BOSI[GI\/'ICTBI/II/I.

[097] Craenyer HAaMOMHUTB, YTO 3JEKTPOJUTUYECKOE OCAKICHHE MOXKHO MPUMEHATH IJIst
YAYULIEHUS] ONHOPOAHOCTH OCAXKAEHUS C TOUYKH 3PEHUS] MHUKPOCTPYKTYypbl. (ueBHIHO,
CYWIECTBYIOT JIpPyTHe CHOCOOBI OCAKIEHUS METaJUIMYECKOTO TMOKPBITHS, TaKhe Kak

raJJlbBAaHUYCCKOEC MOKPLITUC MECTAJIJIOM, HAITBUICHHUE NI JAXKE I[H(l)(byBI/IOHHOe IMUHKOBAHMUE.
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[098] AumnbrepHartmBa, cocTosimass B OOpa3OBAaHMU MACCHUBUPYIOMIETO CJIOS  HA
METAJJIMYECKOM CJIO€, O3Ha4yaeT, YTO YCTONYMBOCTb K KOPPO3UU MOKHO JOMOJHHUTEIBHO

YJIyYLIUTb.

[099] AunbrepHaTuBa, COCTOALIAs B OCWKACHHU CJOST CMa304YHOrO  MaTepuana,
comepXKallero CMOJdy M IOPOWIOK  CYXOro TBEPAOrO  CMa3O04HOrO  MaTepuala,
JUCIEPTUPOBAHHBI B YKa3aHHOM CMOJIE, INOBEPX II0 MEHbIIEH Mepe y4YacTKa 4YacTy,
O3HA4aeT, YTO MOMEHT CBUHUYMBAHUS COEAUHEHMs] MOXHO JIy4llle KOHTPOJIUPOBATh U MOKHO

u30ekaTh 3aUPaHusl.

[0100] Ilopowok CyXoro TBEPIOro CMa30YHOTO MarepHasia MPeANOYTHTENIbHO BBIOpAH U3
rpynmnsl, cocrosimei u3 nonurerpadgropstuneros (PTFE), nucynshunos moaubaena (MoS,),

yrneponsbix cax (C), propunos rpadura (CFy) mnum ux cmecu.

[0101] PTFE (monuterpadTOopsTHIIEHbI) OOECIEUuMBAIOT CMAa3bIBAIOIIUE CBOWCTBA C
k03 (PULHMEHTOM TpeHHs, KOTOpbIii cTaOWeH MpU NaBJIEHWM B 30HE KOHTAKTa. Takum
o0pazom, Jydie KOHTPOJIUPyeTCcsi MOMeHT cBuHunBaHusi. Cpenuuii pasmep vactur PTFE mo
HacTosIEMy H300peTeHHI0 cocTaBiisieT MeHee 15 mkM. Ecim pa3mep 4acTHil coCTaBisieT
Oonee 15 MkM, nucTepcHsi B CMOJIE MOXKET ObITh T€TePOreHHOM, MOCKOJIBKY YaCTULBI OyayT
UMETb CJIMLIKOM OOJIBINYIO TONILIMHY MO CPABHEHUIO ¢ OOIIEH TOJIIUHOW CJIOS CMa304HOTO

MaTepHaia.

[0102] Cwmona BpIOpaHa M3 TPYIIIbL, COCTOSAIICH W3 MOJUBUHIJIOBBIX CMOJI, SMOKCHIHBIX

CMOJI, aKPHUJIOBBIX CMOJI, IMMOJINY PETAHOBLIX CMOJI U MOJIMaAMUAUMUIHBIX CMOIJI.

[0103] TlonmuBUHMIIOBBIE  CMOJIBI,  SIOKCHIHBIE CMOJBI W AKPUJIOBBIE  CMOJIBI
yIIOBJIETBOPUTEIBbHBIM 00pa30M MPHUKJIEHBAIOTCS K METAJUIMYECKOMY CJIOK), COZAEpIKaIleMy

Zn, Uy K NaCCUBHUPYIOIIEMY CJIOH0.

[0104] IlonuyperaHOBBIE CMOJIBI UMEIOT MPEUMYILIECTBO, 3aKII0YAOIeecs B TOM, YTO OHU
SIBJISIFOTCSI, B YACTHOCTH, XMMUYECKH YCTOMYUBBIMU U HUX JIETKO MCMOJIb30BaTh MOCPEACTBOM

OTBEPKAEHUS.
[0105] TlomuaMUIUMUIHBIE CMOJIBI SIBJISIFOTCS, B YACTHOCTH, YCTOMYUBBIMH K U3HOCY .

[0106] B npeamoyTUTENbHOM BapUaHTE OCYILECTBJIEHMsI CMOJIA SIBJISIETCS AKpUJIOBOM IO

TUNy, W TMOPOLIOK CyXOro TBEPAOrO CMAa304HOIO MaTepuana, AWCIEePrUpPOBAHHBIA B
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yKa3aHHOW cMoute, comepkut oT 3% no 15% yraeponssix cak, MoS, win aurnokapbamaToB
mosubnena (MoDTC), ormensHo wim B koMmOuHaimu. JlaHHass KOMOWHALUSI TIPOSIBIISIET
CHUHEpTrUYecKuii 3PEKT OTHOCUTENHHO 3aIUThI OT 3aUPAHUS, ar€3UH U KOHTPOJISI MOMEHTA

CBUHYMBAHUAA.

[0107] Hucynbbpuasr mommubpena (MoS;), nurmokapbamarsl mommdaeHa (MoDTC),
yraepoansie caxku (C), propunsl rpaduta (CFy) nmm ux cmech 00eCeunBalOT CMa3bIBAIOLINE
CBOICTBa ¢ KO3(PPUIIHMEHTOM TpEHUs, KOTOPbII CTaOWIeH NMPU JABJICHUH B 30HE KOHTAKTa.

Taxum 00pa3om, Jiyurie KOHTPOJIUPYETCS] MOMEHT CBUHUMBAHMSL.

[0108] IIpoumsBomubie MoS,; Takke O0JamalOT BCEMH CMa3bIBAOIIUMU CBOMCTBAMH,

YIOMSHYTBIMHU BBIIIEC.

[0109] B mnpenmoyTuTENbHOM BapUaHTE OCYIIECTBIEHUS OCAXIEHHBbIE CJIOM MeTaja,
comeprkamque Zn, MpeACTaBIsIOT coboi OmHapHbi cruaB Zn-Ni, comepskamuiit ot 12% no
15% Ni, ocTaTtok, OYeBHAHO, NpencTaBisieT coOoil Zn u Hen3OeKHble MPUMECH, MPUUEM
CyMMa KOJIMYECTB COCTaBiisieT cTporo meHee 3% mo Becy. Ilo cytu, mpu comepxkanuu Ni
meHee 12% yCTOHYMBOCTb K KOPPO3MM HE€ ONTHUMHU3UPOBAHA, NPH 3TOM IPHU COAEPKAHUU
HuKkessi Oonee 15% cTpykTypa MOKpBITHSI OOJbIe HE SIBJIsSETCS] OAHO(DA3HOH, a SBJISIETCS
MHOTO(pa3HOW, U TMPHUCYTCTBYIOMKE (Dasbl BBI3BIBAIOT BHYTPEHHHE HAMPSDKEHUS U JENAI0T

MOKPBITUE XPYIKUM.

[0110] Hakoneu, MHUKPOCTPYKTypa HJAHHOTO MPENNOYTUTENBHOTO  METAJJIHYeCKOro
nokpeiTust B BHUne Zn-Ni, comepxamero ot 12% po 15% Hukens, NpennouTHTEIBHO
IpenCTaBisieT cOOOH MHUKPOCTPYKTYpPY omHodasHoro tuma, u ¢asza, KOTopas MPUCYTCTBYET,
spisiercss ramma-asoli mo Tumy. JlaHHas KpUCTAJUIMYECKas CTPYKTypa ramMma-THUIa

o0ecreynBaeT JIydly0 yCTOMIHMBOCTh K KOPPO3HHL.

[0111] TIpeanmoyTUTENLHO MACCUBHUPYIOIIMI CIOW comep:kuT TpexsasieHTHbId xpom Cr(III).
JlaHHBIN TpEeXBaJCHTHBIN XPOM sIBJIsIeTCs Ooyiee ycroiunBbiM, 1o cpaBHeHuto ¢ Cr(Il), u He

BpeneH 1t 310poBbs, B oTimane ot Cr (VI).

[0112] IlpennoyTUTENbHO NACCUBUPYIOLIMM CIOW, €CAM OH MPHUCYTCTBYET, MOKPBIT
OapbepHBIM CIIOEM, OOpa30BAHHBIM CJIOEM MUHEPAJIbHON MATPHUIBI, COAEPKALINM YaCTHULIBI
nuokcuna kpemuusi (Si0;). JlaHHbIA OapbepHBIN CJIOH yJydIIaeT MPOTHBOKOPPO3HOHHYIO

YCTOWYHBOCTbD.
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[0113] AunbrepHaTHBa COCTOMT B TPUMEHEHHH TMACCUBUPYIOLIETO CJIOs, TOKPBITOTO
OapbepHBIM CJIOeM, OOpa3OBaHHBIM CJIOEM OPTraHOMHHEPAIbHON MAaTPUIbl, COAEPKAIIHM
gactunbl  guokcupa  kpemHust  (Si0;).  JlaHHBIE  OapbepHBI  CIIOW  yJydIIaeT

MIPOTUBOKOPPO3UOHHY0 YCTONYUBOCTb.

[0114] OpnuH BapuaHT OCYIIECTBJICHUS BKJIIOYAET OCAXIEHHUE CJIOSI CMAa304YHOIO MaTtepuasa
HA NMAaCCUBHUPYIOIIUHI CJIOM C LEJBIO JIyYIIEro KOHTPOJIsI MOMEHTA CBUHYMBAHUS COCIMHEHUS U

BO m30ekaHue 3aNPaHUsI.

[0115] KontakT wMeTam/Merain pe3bOOBBIX YacTel MO HACTOSIIEMY H300pPETEHHIO
BBINOJIHAETCS ¢ HATsIroM. «Hatar» MEXAY OXBATbIBACMbIM U OXBATBIBAIOIINM 3JICMECHTAMU IO
HACTOSILEMY M300PETEHHIO COOTBETCTBYET AMAMETPAILHOMY HATATY MEXKIY CONPSKEHHBIMU
TOYKAMH JBYX IOBEPXHOCTEN BpalieHus. B 4acTHOCTH, NaHHBIA JUAMETPaJbHBIN HATAT
OTIPEIENIAETCS] PA3HOCTBIO B JIMAMETPE MOCTOSHHOIO pa3pes3a MOBEPXHOCTEH B CONPSIKEHHBIX
TOYKaxX JBYX MOBEPXHOCTEH BpauieHus. JJaHHYI0 Pa3sHOCTb MOKHO M3MEpPATH nepen cOOpKo
YKa3aHHBIX 3JIEMEHTOB, 3aT€M MOXXHO OLEHHMBATh HAa IOBEPXHOCTH KOHTAaKTa, KOIJAa [Ba
JJIEMEeHTa HaXxomaTcsi B cOOpe Apyr OTHOCHUTENbHO apyra. Ha mpakTtuke OOBIYHBIM JeoM
sBisieTcss o0ecriedeHne TOro, 4YToObl OAMH AMAMETP YacTH Hapy KHOH mnepudepuiiHoN
MOBEPXHOCTU OXBATBIBAEMOT'O 3JICMCHTA 6]31.]1 HEMHOTI'O 60.]'[bl_l.le AnaMeTpa 4aCTu BHYTpeHHefI
nepudepruiiHON TMOBEPXHOCTH OXBATBHIBAIOIIETO JJIEMEHTA. JTO NPUBOIUT K OOMEHy
MaTepHaJiOM B 30HE KOHTAKTa JaHHBIX MoBepxHOcTel. Takum 0Opa3oM, BRICOKOE AaBJICHHE B

30HE KOHTAaKTa 00eCMeunBaeTCss MeXy YKa3aHHBIMH COTPSIKEHHBIMU TOYKAMH.
ITPUMEPDBI

[0116] HeorpannuuBaromue npuMepbl pe3bOOBBIX dYacTeil (MO0 OXBAThIBAEMBIX, JHOO
OXBATBIBAIOIINX WJIM KaK OXBAThIBAEMbIX, TAK M OXBATBHIBAIOLINX), BBIOJHEHHBIX U3 CTAJIH,
OIMCAaHHBIX HIDKE, 00pabaThIBay 3JIEKTPOJUTUYECKHAM CIOCOOOM C IOMOIIBIO OWHAPHOTO
CIUIaBa LIUHK-HUKEJb. BUHAPHBIN CIUIaB LWHK-HHUKEJb, IPUMEHSIEMbIH B IPUMEPAX, TOCTYTICH
ot kommnannu ELECTROPOLI (3aperucTpupoBaHHasi TOPrOBasi MapkKa) MOA KOMMEPUYECKUM

Ha3BaHueM ZLLTEC 2.4 (3aperucTpupoBaHHast TOProBasi MapKa).
[0117] ITlapameTpsl 3JEKTPOTUTHUECKONH O0paOOTKHN ObLTH CIIETYOIIUMH:
- TeMIleparypa dJeKTponuTudeckoi BanHbl: Temp. = 36°C;

- pH snexrponutuueckoit BaHbl: pH = 5,4,
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- MJIOTHOCTb MIPUMEHSEMOro ToKa: J = 2 Alnm’;
- BpeMst PpeOBIBAHMS B HJIEKTPOJIUTUIECKON BaHHE: t = 20 MUH.
[0118] Takum oOpa3oM, 3JIEKTPOIUTHIECKYI0 00pabOTKy OCYINECTBIISUTH B KHCIION Cpene.

[0119] IlocpencTBOM 3TOro MOJyYaM METAIMYECKHH CJIOH, comepKamuid IUHK (Zn).
TonuHaa MeTanIMYecKoro ¢aosi HaxoauiIach B quamnasose ot 4,0 MkM 10 12,5 MkM (kpaiiHue
3Ha4eHus1), OObMHO OT 6 MkM a0 mnpuommsurenbHo 8 MkMm. Conepkanne Hukens (Ni)
HAXOMWJIOCh, Kak TnpaBwio, B auamazoHe or 12% no 15% (kpaiiHue 3HaueHHs).
CrnenosarenbHO, cofepkaHue LHUHKA (Zn) HAXOIUIIOCh, Kak MPAaBHJIO, B AUana3oHe ot 85% no
88% (xpaiiHue 3HaueHus). Merajummueckuil cJioil obyagan Kak MPOTUBO3aTUPHBIMHU, TaK U

MNPpOTHBOKOPPO3NOHHBIMU CBOMCTBaMH.

[0120] Ecnu mnpucyTcTBOBaj OapbepHbIl CJIOW, OH MPEACTaBIsLT COOOM, B HYaCTHOCTH,
nponykT, nponmaBaembiii mon HasBanueM FINIGARD 460 or xommanuu COVENTYA

(3apeructpupoBaHHAs TOPrOBast MApKa).

[0121] Ecnu npucyTCTBOBa MaCCUBUPYIOLIHIA CJIOH, OH MPEACTABIsUT COOOH, B YaCTHOCTH,
NPONYKT, mponaBaembiii nox HasBanueM FINIDIP 128 CF (He comepamuii koOanbT) OT
xomrnanuu COVENTYA (3apeructpupoBaHHass Toprosasi Mapka). Takke OH MOXeT
NPEeACTaBISITh COOOI MPOAYKT, MPOAAaBaeMblil MO Ha3BaHueM Fcolri (3aperucTpupOBaHHAs
toproBasi Mapka) NoCo ot xomnanun ATOTECH (3aperucTpupoBaHHAsE TOProBas Mapka)
Deutschland GmbH. ]JlanHble nBa mpoaykTa O0MAmAlOT OCOOBIM  MPEUMYINECTBOM,

3aKJIFOYAIOIIUMCS B OTCY TCTBUH mecTuBaieHTHOro xpoma (Cr(VI)).

[0122] B WIIOCTPATUBHBIX BapHaHTaX OCYLIECTBIIEHUS, OMHCAHHBIX HIDKE, Kaxjaas
pe3p0OBast 4acTh MpeaHa3HaAYeHa Uil 0Opa30BaHUsI YaCTU Pe3bOOBOIr0O TPYyOHOTO COSNMHEHUSI.
Kaxxnass pe3pOOBast 4acTb MMEET OChb BpALIEHUS M COAEepHUT pe3bly. Pespda mpoxomut mo
HApYKHOW TepupepuilHOH TOBEPXHOCTH pPe3bOOBOM YACTH, €CJIM 3TO OXBATHIBAEMBIM
3JIEMEHT, HANpOTUB, pe3b0da MPOXOAWUT IO BHYTPEHHeH nepudepuiiHON MOBEPXHOCTH
pe3pOOBON HAaCTH, €CIM 3TO OXBaTbIBAIOIIUI 3yeMeHT. Kakmas pe3pOoBas 4acTh TaKkKe
COIEP KHUT MEPBYI0 VIUIOTHAIOIIYIO MOBEPXHOCTh HAa NMepu(epHiiHON MOBEPXHOCTH, KOTOpast
pacrionokeHa 1t 00ecreueH s HaTsra MpyU KOHTAKTe « METAJI-METAJIID» C COOTBETCTBYIOLIECH
BTOPOH VIUIOTHSIOINEH MOBEPXHOCTBIO, MPHUHAAJIEKAIIEH KOMIUIEMEHTAPHOH pe3bOOBOH

yactu TpyObl. KomriemeHnTapHasi pe3pOoBasi 4aCTh MO OTHOIIEHHIO K OXBAThIBAEMOW YaCTH
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NPeACTaBsieT COOOM OXBATBHIBAOINYIO pe3bOOBYH0 4acTh. KoMriieMeHTapHas pe3bOoBast
YacTh 1O OTHOIIEHHIO K OXBAaThIBAIOIIEH YACTH TMPENCTAB/IIET COOOW OXBaThIBAEMY IO

pe3bOOBYIO HaCTh.

[0123] B WUIIOCTPaTHUBHBIX BapUaHTaX OCYLIECTBJEHHUS, TMPEACTABICHHBIX  HIKE,
CHUCTEeMAaTUYEeCKH NIeIaeTCs CChUIKA HA COOPKY JIByX KOMIUIEMEHTAPHBIX Pe3bOOBBIX HACTEH,
KOTOpasi MOJKeT 00pa3oBbIBATh TPYOHOE COENUHEHNE, KOTJa UX BBUHYMBAIOT OAHY B IPYTYIO.
Cnenyer moHuMaTbh, 4TO OOpaOOTKM TMOBEPXHOCTH, CJIOM M OKOHYATENIbHbIe 00paboTKH
MO>KHO TIPUMEHSITh TI0 OTHOLIEHHIO K OXBAaThIBAEMOU Pe3b0OBOM YaCTH MJTH K OXBATHIBAIOIIEH
pe3pOoBoii yacTu. COOTBETCTBEHHO, KOTJ]a B BAPUAHTE OCYIIECTBJICHHS J€IaeTCsl CChLIKA Ha
OXBATbIBAEMYK) 4acCTh, COAEPXKAILIYK OIPEAEJEHHOE KOHKPETHOE IE€PBOE MOKPBITHE
(COBOKYITHOCTb CJIO€B), M [I€JaeTCs CCbUIKA Ha OXBATHIBAIOLIYID YaCTh, COJAEPIKAIIYIO
OTpeAesIeHHOe KOHKPETHOE BTOPOE IMOKPBITHE (APYTyI0 COBOKYIHOCTH CJIOEB), CJENyeT
MOHUMATh, YTO MOXKHO TOMEHSITh KOHKPETHBIE MEPBOE U BTOPOE MOKPBHITHS Pe3bOOBBIX
4yacTel, T. €. HAHECTU NMEPBOE€ KOHKPETHOE MOKPBITHE HA OXBATBHIBAKOLIYI) YaCThb U HAHECTH

BTOPOE KOHKPETHOE MOKPHITHE Ha OXBATHIBAEMYIO YaCTh.
ITPUMEP 1

[0124] Ha ¢wur. 1 nokasana mnomnokka 100, BeimonHeHHass u3 cranu. Ilommoskke 100
npunana Gopma mist Toro, 4ToOBl 0OPA30BBIBATH OXBATHIBAIOINYIO pe3bOOBYI0 4YacTh 102 u

OXBAaThIBAEMYIO Pe3b0OBYIO 4acTh 104.

[0125] OxpateiBaeMasi pe3bOoBasi 4acTb 104 MOKpHITA MEPBBIM MPOTHBOKOPPO3HOHHBIM H
npoTuBO3aaupHbIM  cnoeM 108,  Ilepseiii  Meramnuueckuid cinoi 108  ocaxneH
ANEKTPOJIUTUYECKUM CrOcOOOM, Kak OMUCaHO Bbimie. llepBblili Metammmueckuilt cimori 108
COCTOUT M3 OMHAPHOTO CIUIaBa IMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
cpenHeMm kojmuecTBe, cocraBisiroiieM 85,7%. Ilepeeiii merammudeckuit cioii 108 mmeer
cpeaHtor TommuHy 8,3 MkM. Kpome TOro, mepBblii METAJUIMUECKUN CIIOH XapaKTepU3yeTcs

oxHO(a3HON MUKPOCTPYKTY PO raMMa-TUIA.

[0126] Ilepsbiii Meramnuveckuit cioii 108 mokpelT mnaccuBupyromuMm ciaoem 110,
OMUCAHHBIM BBILIIE. ITo ONpPEEIICHUIO MAaCCUBUPY KLU cion obnanaer

MPOTUBOKOPPO3NOHHBIMU CBOMCTBAMHU.
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[0127] HeobGs3atenpHo mnaccuBupyromuii cinoit 110 mokpeir OapeepHbIM cioeM 114,

OIIMCAHHBIM BBIIIEC, KOTOprfI TAKKEC o6na):[aeT MMPOTUBOKOPPO3NOHHBIMHU CBOMCTBaMH.

[0128] OxpateiBatomasi pe3pboBass uacTh 102 TMOKpHITA BTOPBIM  METAUTHYECKUM
npoTUBO3aANPHBIM cioeM 106. Bropoit merammmueckuit cinoir 106 cocrout u3 OMHAPHOTO

cruiasa Zn-Ni.

[0129] Bropoii metaymmueckuii o 106 ocakeH 3JIeKTPOIUTHIECKUM criocodom. BTopotii
MeTajuindeckuil cnoit 106 comep kUt mpeuMyInecTBeHHO HMHK (Zn) mo Becy. Kpome Toro,

BTOPOH METAJUNTMYECKUN CIION XapaKTepu3yeTcss OqHO(pA3HOW MUKPOCTPYKTY PO raMMa-THIIa.

[0130] Bropoit meramnmuueckuii cioit 106 mokpeir cioem 112 cmazouHoro marepuana. B
BapuaHTe ocyuecTsiaeHus mo ¢ur. 1 cnoit 112 cMa304HOro Marepuaia UMeeT THI pacIiiasa,
oOnafaroiero Kak CMas3blBAIOLIMMH CBOWCTBAMH, TaK U TMPOTUBOKOPPO3UOHHBIMHU

CBOICTBaMU.

[0131] PacrnmaBneHHBIH CIOW CMa304HOrO MaTepHasa XapaKTepU3yeTcs CleAyroen

KOMITO3MIIMEN 1O BECy:

Mmatpuua: ot 70% o 95%,

TBEPABbIN CMa304uHbIN MaTepual: oT 5% 1o 30%.
Marpuna xapakTepusyeTcs Cleay el KOMITO3ULUEH:
rOMOTIOJIMMEPHBIN MoNu3THIIeH: 0T 8% 10 90%,
kapHayOckuii Bock: ot 5% mo 30%,

creapart muHKa: oT 5% 1o 30%,

NPOU3BOAHOE CyJib(oHaTa Kanbiusi: ot 0 1o 50%,
ankunnonuMerakpuiar: ot 0 no 15%,

kpacurens: ot 0 1o 1%,

npoTtuBookucautens: ot 0 1o 1%,

CIJTMKOH (KOMITOHEHT Ha OCHOBE ITOBEPXHOCTHO-aKTUBHOTO BellecTsa): oT 0 10 2%.
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ITPUMEP 2

[0132] Ha ¢wur. 2 mokasana momnoxkka 100, BeimonneHHass w3 cramu. [lommokke 100
npunana gopma aist Toro, 94TodOBl 00PA30BBIBATH OXBATHIBAIOINYIO pe3bOOBYI0 4acTh 102 u

OXBAaThIBAEMYIO Pe3b0OBYIO 9acTh 104.

[0133] OxsatbiBaeMas pe3pbOoBast 4acTb 104 MIOKpBITA METAJUTMYECKUM
MIPOTUBOKOPPO3UOHHBIM M MNPOTUBO3aAUpHbIM cjoeM 108, Merannuyeckunn cnoii 108
OCAXKIECH 3JICKTPOJIMTHUECKHM CIOCOOOM, Kak OmMucaHo Beime. Metammnueckuii cyioit 108
COCTOUT U3 OMHAPHOTO CIUlaBa HMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
cpenHeM KoiuuecTBe, coctaBisitoiieM 86,5%. Ilepsuiii Metamnmuyeckuit cioii 108 umeer

CPEAHIOI0 TONIIUHY 0,7 MKM.

[0134] Merannnueckuii cioii 108 oxBarbiBaemod pe3pOOBOH wactu 104  MOKpHIT
naccuBupyrouum cioeM 110, onucannsiM Bbime. [1o onpeneneHno nacCUBUPYIOLIUI CIIOM

o0nazaer mpOTUBOKOPPO3NOHHBIMU CBOWCTBAMH.

[0135] IlaccuBupyrommii cimoii 110 oxBarbiBaemol pe3pOoBOil wact 104 mOKPHIT
OappepHbiM  cioem 114,  onmcaHHBIM = BBIIE,  KOTOpBIH  Takke  oOnagaer

MIPOTUBOKOPPO3NOHHBIMU CBOMCTBAMHU.

[0136] OxpaTbIBaroIas pe3bboBast 4acThb 102 MOKPBITA METaJIJTAUYEeCKUM
MPOTUBOKOPPO3UOHHBIM M MPOTUBO3aAUpPHbIM cjoeM 108, Mertannuyeckuii cnoii 108
OCAKIEH JJIEKTPOJIMTHYECKHM CIOCOOOM, Kak OMUCaHO Bbime. MeTamaudeckuii cyioit 108
COCTOUT U3 OMHAPHOTO CIUIaBa IMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
CpenHeM KONIM4uecTBe, cocTapisitomieM 86,4%. Metamnmuyeckuii cnoit 108 mmeer cpenHro0

TOJMUHY 7,4 MKM.

[0137] Merammnueckuii cnoit 108 oxBarbBaromeii pe3pOOBoil wactm 102  MOKPHIT
naccuBupyromum cioeM 110, onucanubiM Bbiie. [lo onpeneneHno nacCUBUPYIOIIUN CIION

o0J1amaeT MpOTHBOKOPPO3UOHHBIMU CBOMCTBAMH.

[0138] IlaccuBmpyrommii cioit 110 oxBaTeiBaromel pe3sOoBoit yactu 102 MOKpPHIT Ciioem
112 cma3ounoro marepuana. B Bapmante ocymectsieHust o ¢wur. 2 cnoit 112 cma3ouHoro
Marepuaia UMeeT THUIl paclijiaBa, OOJNANaroIIero Kak CMas3bIBAIOIIMMHU CBOHCTBAMH, TaK U

MPOTUBOKOPPO3NOHHBIMU CBOMCTBAMHU.



WO 2016/170032 25 PCT/EP2016/058848

ITPUMEP 3

[0139] Ha ¢wur. 3 mokasana momnoxkka 100, BeimonneHHass w3 cramu. [lommokke 100
npunana gopma aist Toro, 94TodOBl 00PA30BBIBATH OXBATHIBAIOINYIO pe3bOOBYI0 4acTh 102 u

OXBAaThIBAEMYIO Pe3b0OBYIO 9acTh 104.

[0140] OxsatbpiBaemas pe3pboBast 4acTh 104 MOKPBITA METaJITUYECKUM
MPOTUBOKOPPO3UOHHBIM M TPOTUBO3aMUpHBIM cioeM 108, Merammueckuii cioii 108 Obin
OCAXKIECH 3JICKTPOJIMTHUECKHM CIOCOOOM, Kak OmMucaHo Beime. Metammnueckuii cyioit 108
COCTOUT U3 OMHAPHOTO CIUlaBa HMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
cpenHeM KoiuuecTBe, coctaBisitoiieM 86,5%. Ilepsuiii Metamnmuyeckuit cioii 108 umeer

CPEAHIOI0 TOJIIIUHY 7 MKM.

[0141] Merannnueckuii cioii 108 oxBarbiBaemMod pe3pOOBOH wactu 104 MOKpHIT
naccupupyrouum cioeM 110, onucannsiM Bbime. [1o onpeneneHno nacCUBUPYIOLIUI CIIOU

o0nazaer mpOTUBOKOPPO3NOHHBIMU CBOWCTBAMH.

[0142] IlaccuBupyrommii cimoii 110 oxBarbiBaemol pe3pOoBOil wact 104 mOKPHIT
OappepHbiM  cioem 114,  onmcaHHBIM = BBIIE,  KOTOpBIH  Takke  oOnamaer

MIPOTUBOKOPPO3NOHHBIMU CBOMCTBAMHU.

[0143] Tlomnoxkka 100 oxBaTbiBarolnei pe3pOOBOM uactu 102  xapakrepusyercs
IIEPOXOBATOCTHIO MOBEPXHOCTH. [1lepoXxoBaTOCTh MOBEPXHOCTH ObLIA MOJyYeHA C TTOMOLIBEO
cnocoba meckocTpyHHOH 00padorkn. Cnoco0 meckocTpyiHOW 00pabOTKH, B HYaCTHOCTH,
obecnieunBan mepoxoBarocth (Ra) moBepxHocTn B nuamnazoHe ot 1,0 Mxm go 10 mxm. B
WUTIOCTPATUBHOM BapHaHTe OCYyIIeCTBiIeHUs 1o ¢ur. 3 mepoxoBatocTh (Ra) moBepxHOCTH

COCTaBJISIET MPUOIUZUTEITHHO 2 MKM.

[0144] OxpaTtbIBarommas pe3pboBast 4acThb 102 MOKPbITA METaJITAYEeCKUM
MPOTHBOKOPPO3HOHHBIM W MPOTUBO3aMUPHBIM cioeM 108, Merammuueckuii cioii 108 Obit
OCAXKIECH JJICKTPOJIMTHYECKUM CIOCOOOM, KakK OMUCAHO Bhime. Metammudeckuii cyioit 108
COCTOUT M3 OMHAPHOTO CIUlaBa HHUHK-HUKENb (Zn-Ni) U COmEpKUT LUMHK (Zn), a IMEHHO B
CpenHEeM KOJIM4YecTBe, cocTapisitomeM 85,6%. Metamnudeckuit cnoit 108 mmeer cpenHro0

TOJIIIHUHY 7 MKM.
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[0145] Merammuueckuii cnoit 108 oxBarbBaromeil pe3pOoBoil wactm 102  MOKPHIT
naccuBupyromum cioeM 110, onucanubiM Bbiie. [Io onpeneneHno NacCUBUPYIOIIUN CION

o0Jj1amaeT MpOTHBOKOPPO3UOHHBIMU CBOMCTBAMH.

[0146] Ilaccusmpyroumii cioit 110 oxBaTsiBaromel pe3pOoBoil yactu 102 MOKpPHIT ciioem
112 cmazounoro marepuana. B Bapmanrte ocymectsieHust no ¢wur. 3 cnoit 112 cmazouHoro
MaTepuaia COACP>KUT CMOJIy U CYXOM TBEPABIM CMAa304YHBIN MaTepuas, IUCIEPrUPOBAHHbBIN B
naHHoOM cMmoze. B pganHoM caydae cion 112 cMa3o4HOro marepuana COCTOMT U3
nojuyperaHoBoii cmonbl (tuma PU2K), B kotopoit Obuin aucreprupoBaHbl YaCTHULIBI

YIJIEPOIHOM CaXU.
ITPUMEP 4

[0147] Ha ¢wur. 4 mnokazana nomnokka 100, BbimogHeHHass u3 ctanu. [lomnoxke 100
npunaHa Gopma i TOro, 4roObl 0OpPa30BBIBATH OXBATBHIBAIOINYIO Pe3b0OBYIO HacTh 102 u

OXBaTBIBAEMYIO Pe3b00BYIO YacTh 104.

[0148] OxBatbiBaemasi pe3pOoBast 4acTh 104 MIOKpBITA METAJTMYECKUM
NPOTUBOKOPPO3UOHHBIM M MPOTHBO3aAUPHBIM cioeM 108. Meramnuueckuii cioit 108 Obut
OCAKIEH 3JIEKTPOJIMTHYECKUM CIOCOOOM, KakK OMUCaHO Bhime. MeTamaudeckuii cyioit 108
COCTOUT U3 OMHAPHOTO CIUIaBa IMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
cpenHeMm kojuuecTBe, cocrabisiroieM 86,3%. Ilepsoiii merammudeckuit cioii 108 mmeer

CPEAHIOI0 TONIIUHY 7,3 MKM.

[0149] Merammnueckuii cnoii 108 oxBaTeiBaeMoil pe3bOoBOl wactu 104  mMOKpBIT
naccuBupyromum cioeM 110, onucanubiM Bbiie. [lo onpeneneHno nacCUBUPYIOIIUN CIIOMN

o0Jj1amaeT MpOTHBOKOPPO3UOHHBIMU CBOMCTBAMH.

[0150] HeobGs3aTenpHo maccuBupyromuii cinoii 110 oxBarbiBaemoil pe3pboBoit wactu 104
NOKPBIT OapbepHbIM cioeM 114, omnmMcaHHBIM BBIIIE, KOTOPBIH Takxke oOnamaer

MPOTUBOKOPPO3NOHHBIMU CBOMCTBAMHU.

[0151] Tlommoxka 100 oxBaTwhiBarommei pe3pOoOBOM dactu 102  xapakrepusyercs
IIEPOXOBATOCTHIO MOBEPXHOCTH. [1lepoXxoBaTOCTh MOBEPXHOCTH ObLIA MOJyY€HA C TIOMOLIBIO
crocoba mecKoCTpyHHOM 00paboTku. B MLUTIOCTpAaTUBHOM BapHaHTE OCYIIECTBJICHUS MO (U,
4 mepoxoBaTtocTh (Ra) MOBEpXHOCTH COCTABISIET MPUOITM3UTENHLHO 2 MKM. B OTHOM BapuaHTe

criocod  MeCKOCTPpyHWHOW  OOpabOTKM  MOXKHO  OCYLIECTBJIATH IO  OTHOIIEHHUIO K
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METAJUIMYECKOMY ITPOTHUBOKOPPO3MOHHOMY U NMPOTHUBO3aaAupHOMY ciior0 108 oxBaTbeIBarolen

pe3bOoBoit yacTu 102, OnMMCaHHON HITKE.

[0152] OxsatbiBatromias pe3pboBast 4acTb 102 MOKpPBITA METAJUTMYECKUM
MPOTUBOKOPPO3MOHHBIM M TPOTUBO3aMUpHBIM cioeM 108, Merammueckuii cioii 108 Obin
OCAKICH 3JICKTPOJIMTHYECKHM CIOCOOOM, Kak OmMucaHo Bbime. Metammndeckuid cyioit 108
COCTOUT M3 OMHAPHOTO CIUlaBa LHMHK-HUKENb (Zn-Ni) U COmEpKUT LMHK (Zn), a IMEHHO B
CpeIHEeM KOJIM4YecTBe, cocTaBiisitoiieM 86,8%. Metamnudyeckuit cnoit 108 mmeer cpenHio0

TOJILUUHY 7,7 MKM.

[0153] Kak ynmoMuHanoch Bbllle, COCOO NMECKOCTPYHHONH 00pabOTKM MOJKHO OCYILECTBIISATh
IO OTHOLICHHIO K Merajndeckomy cior 108 oxateiBaromeil pespOoBoil wactu 102. B
OHOM BapHaHTE OCYIIECTBJIEHHS HACTOSINEro H300peTeHus MeTaamdeckuit cmoit 108
XapaKkTepusyercsi ImepoxoBaTocTbio (Ra) moBepXHOCTH, COCTaBIAOLWEH HPUOIU3UTETHBHO
2 MxM. JlaHHOE O3HAYaeT, YTO MACCUBMPYIOIIMH CJION mnu cioit 112 cMa3ouHOro marepuana,

OIMMCAHHbIN HUKE, MOXKET XOPOLIO MPUKIICUBATDHCH.

[0154] Meramnmuueckuii cioii 108 oxparbiBatomeil pe3pOoBoii yactu 102 HeoOs3aTeNbHO
MOKPBIT ~ maccuBupyromuMm  cioeM 110, ommcanneiM  Bbime. Ilo  onpenenenuro

MACCUBUPYIOLINH CJI0M 00J1aaeT MPOTHBOKOPPO3ZUOHHBIMH CBONHCTBAMHU.

[0155] TlaccuBupyrommuii cioii 110 oxBarbiBaromieit pe3bOoBoii dyacTu 102 MOKPHIT cioeM
112 cmazounoro marepuaina. B BapuaHTe ocymecTBieHusi mo ¢ur. 4 cioii cMa304HOro

Marepuaja COCTOUT U3 3TOKCUIHON cMoubl U MoS;.

[0156] B ogHOM BapuaHTe BO3MOXKHO OTCYTCTBHE MaccuBupyromero ciosi 110 u HaHeceHue
cioa 112 cma3o4HOro Marepuana HENOCPEACTBEHHO HAa MeTauaudeckuil ciaoir 108
OXBaThIBaKOIIEeH pe3bOoBoi yacTu 102 (MM HEMOCPENCTBEHHO HA MeTaJTndeckuii cjon 108

OXBAaThIBAEMOH Pe3b00BOI YaCTH MPU HEOOXOAMMOCTH).
[MPUMEP 5

[0157] Ha ¢ur. 5 mnokasana momnoxkka 100, BeimonneHHass w3 cramu. [lommoskke 100
npunana gopma mist Toro, yToOBl 00PA30BBIBATH OXBATHIBAIOINYIO pe3bOOBYI0 4YacTh 102 u

OXBAaThIBAEMYIO Pe3b0OBYIO YacTh 104.
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[0158] Ilommoxka 100 oxBareiBaeMoOil pe3pOOBOM wactm 104  xapakrepusyercs
IIEPOXOBATOCTHIO MOBEPXHOCTH. [1lepoxoBaTOCTh MOBEPXHOCTH ObLIA MOJyU€HA C TIOMOLIBIO
crocoba mecKoCTpyHHOM 00padoTKu. B MLUTIOCTPATUBHOM BapHaHTE OCYIIECTBJICHUS IO (U,
5 mepoxoBaTocTh (Ra) MOBEpXHOCTH COCTABIISIET MPUOTU3UTENBHO 2 MKM. B oHOM Bapuante
crocod  MeCKOCTpyHWHOW  OOpabOTKM  MOXHO  OCYLIECTBJIATH IO  OTHOIIEHHUIO K
METAJUIMYECKOMY IPOTUBOKOPPO3MOHHOMY M IMPOTUBO3aAUpHOMY cyior0 108 oxBaTbIBaro1en

pe3bOoBoit vacTu 102, onmMcaHHON HIKE.

[0159] OxsatbiBaeMas pe3pboBast 4acThb 104 MIOKpPBITa METaJTMYECKUM
NPOTUBOKOPPO3UOHHBIM U NMPOTHBO3aAUpPHBIM cioeM 108. Merannmueckuii cnoit 108 Obut
OCAXKIECH 3JICKTPOJIIMTHUECKIM CIOCOOOM, Kak OmucaHo Bbime. Metammnueckuii cioit 108
COCTOUT M3 OMHAPHOTrO CIUIaBa LMHK-HUKENb (Zn-Ni) U COmepKHUT LUHK (Zn), a IMEHHO B
CpeaHeM Kolu4ecTBe, cocTasisitoeM 86,7%. Merannnueckuil cinoii 108 umeer cpemHoro

TOJILIUHY 7,2 MKM.

[0160] Kak ynmoMuHanoCh Bbile, Coco0 MeCKOCTpyHHONH 00pabOTKH MOJKHO OCYIECTBIISITh
IO OTHOIIEHMIO K MEeTALTHYecKoMy ciioro 108 oxBarbiBaeMoli pe3pboBoii yactu 104. B ogaoM
BapUAHTE OCYIUECTBIEHHsS HACTOSILEro u300peTeHus: Mertajumyeckuii  cmoit 108
XapaKTepu3yeTcss LIepoxoBaTocThio (Ra) MOBEPXHOCTH, COCTaBISOIIEH NPUOTU3UTEITHEHO
2 MkM. /laHHO€ O3HayYaeT, YTO NACCUBUPYIOIIMK clioi wiu cioit 112 cma3zouHOro marepuana,

OMHCAHHBIA HUKE, MOXET XOPOUIO MPUKIICUBATHCA.

[0161] Merammmueckuii cioii 108 oxBaThiBaeMoOil pe3bOoBoi 4actu 104 HeoOs3aTeNbHO
MOKPBIT ~ maccuBupyromuMm  cioeM 110, ommcanmneiM  Bbiume. Ilo  onpenenenuro

MACCUBUPYIOIINHA CJI0M 00J1a1aeT MPOTUBOKOPPO3HOHHBIMH CBOHCTBAMHU.

[0162] IlaccuBmpyrommii cinoii 110 oxBarbiBaemoil pe3bOoBOil wactu 104 MOKPBIT ciioem
112 cmazouHoro marepuana. B Bapuante ocymecTsieHust no ¢wur. S cioit 112 cma3ouHoro

MaTepuana COCTOUT U3 AKPUIOBOU CMOJIBI U YTTIEPOJHOMN CAXKH.

[0163] B ogHOM BapuaHTE BO3MOXKHO OTCYTCTBHE MaccuBupyromero ciosi 110 u HaHeceHue
cioa 112 cma3odHOro Marepuana HENOCPEACTBEHHO HAa MeTaudeckuil ciaoir 108

OXBaTbIBaEMOH pe3pOoBoit yactu 104.

[0164] Tlomnoxka 100 oxBaTbiBarommei pe3pOOBOM dactu 102  xapakrepusyercs

EPOXOBATOCTbIO MOBEPXHOCTH. mepOXOBaTOCTb MOBEPXHOCTHU ObL1a noJiyu€Ha ¢ IMOMOIIBRO
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crocoba mecKoCTpyHHOM 00padoTku. B MLUTIOCTPATHBHOM BapHaHTE OCYIIECTBIICHUS MO (U,
5 mepoxoBaTocTh (Ra) MOBEPXHOCTH COCTABIISIET MPUOTU3UTENBHO 2 MKM. B oHOM Bapuante
crocod  MeCKOCTPpyHWHOW  OOpabOTKM  MOXKHO  OCYLIECTBJIATH IO  OTHOIIEHHUIO K
METAJUIMYECKOMY ITPOTUBOKOPPO3MOHHOMY M MPOTUBO3aaAupHOMY ciior0 108 oxBaTbIBarolen

pe3bboBoii yacTu 102, onmMcaHHON HIKE.

[0165] OxsatbiBatomias pe3pOoBast 4acTb 102 MOKPBITA METAJUTMYECKUM
MPOTUBOKOPPO3HOHHBIM M MPOTUBO3aMUpHBIM cioeM 108, Merammueckuii cioii 108 Obin
OCAXKIECH 3JICKTPOJIMTHUECKIM CIOCOOOM, Kak OmMucaHo Beime. Metammnueckuii cyioit 108
COCTOUT U3 OMHAPHOTO CIUlaBa MHK-HUKENb (Zn-Ni) U COmEpXUT LUHK (Zn), a UIMEHHO B
CpelHeM KoJM4ecTBe, cocrasisirouieM 86,2% mno Becy. Merammmueckuit cioit 108 umeer

CPEAHIOI0 TONIIUHY 0,7 MKM.

[0166] Kak ynoMHHAIOCh BbILIE, CIIOCOO MECKOCTPYIHON 00pabOTKH MOXKHO OCY IIECTBIISTH
IO OTHOLIEHHIO K Merajandeckomy cior 108 oxateiBaromeil pespOoBoil wactu 102. B
OTHOM BapHaHTE OCYIUECTBJICHUS HACTOSINEro H300peTeHus MeTajamydeckuit cioit 108
XapaKkTepu3yercsi ImepoxoBaTocTbio (Ra) moBepXHOCTH, COCTABISIOLIEH NPUOIU3UTETBHO
2 mxM. /[aHHOE O3Ha4aeT, YTO MaCCUBUPYIOMMNA CION miu ciior 112 cMa3o4HOro marepuaina,

ONHCAHHBIA HUKE, MOXET XOPOUIO MPUKIICUBATHCA.

[0167] Merammuueckuii cioit 108 oxBaThiBaroell pe3bOoBoi 4yacTu 102 HeoOs3aTeNbHO
MOKPBIT ~ maccuBupyromuMm  cioeM 110, ommcanneiMm  Bbiume. Ilo  onpenenenuro

MACCUBUPYIOIINHA CJI0M 00J1aaeT MPOTHBOKOPPO3ZUOHHBIMH CBOHCTBAMHU.

[0168] IlaccuBmpyrommwmii cioit 110 oxBaTeiBaromel pe3bOoBoit yactu 102 MOKpPHIT Ciioem
112 cma3ouHoro marepuana. B Bapmanrte ocymectsieHust no ¢ur. S cnoit 112 cmazouHoro

MaTepHaia COCTOUT U3 AaKPWJIOBOU CMOJIbI U AUCTIEPCUH YTIJIEPOIHON CaKU B JAHHOW CMOJIE.

[0169] B ogHOM BapuaHTE BO3MOXKHO OTCYTCTBHE MaccuBupyromero ciosi 110 u HaHeceHue
cnos 112 cMma3o4yHOro wmarepuaja HENOCPEACTBEHHO Ha MeTauinueckuit cioi 108
OXBaThIBaKOIIeH pe3bOoBoi yactu 102 (MM HEMOCPEICTBEHHO HA MeTaJTndeckuii cjaoi 108

OXBAaThIBAEMOH pe3p00BOI YaCTH MPU HEOOXOAMMOCTH).

[0170] B xOHKpPETHBIX BapUaHTaX OCYLIECTBJIEHUS MO MEHbBIIEH MEepe HEKOTOPbIE U3 CIOEB
MOTYT MPOXOIUTH MOBEPX IPYTHX 3JEMEHTOB pe3bOOBOH HacTu. B kadecTBe mpumepa, eciu

Ha pe3b00BOM YaCTH MPHUCYTCTBYET YIIOP, CIIOM MOTYT IMPOXOIUTH ITOBEPX HETO.
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[0171] 3asBUTENb MPOBEJ CPABHUTEIBHBIE TECTHI HA IIEPOXOBATOCTh MEKIY PE3bOOBBIMU
4aCTAMHM 10 DJEKTPOIMTHYECKOTO OCAXKACHUS METAJUIMYECKOrO CJIOA B COOTBETCTBHU C
HACTOSIINM U300pETEHUEM U TOCIIE AJIEKTPOIUTUYECKOTO OCAKACHHUSI METAIIMYECKOTO CIIOsI
B COOTBETCTBHH C HacTOAIMM n3o0peTeHueM. IllepoxoBaTocTh M3MEpsUIH B HAIPABICHHH,
NapajyieIbHOM HANpaBJICHUI0 MEXaHHYeCKOH oOpabOTKM yKa3aHHBIX dYacTeil. Pesynbrars

npezacTaBieHsl B Tabumne 1.
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o TTocne
3JIEKTPOJUTHYECKOTO | JJIeKTPOJHTHYECKOTrO
OCAKAEHHUSI OCAKIEHHUS
ZnNi ZnNi
Ra Rz Rt Ra Rz Rt
lepoxoBaTocTh
(MkM) | (MkM) | (MKM) | (MKM) | (MKM) | (MKM)
Cpeanee
B 0,458 | 2,453 | 2,453 | 0,330 | 2,023 | 4,316
€3 3HAYEHHE
NEeCKOCTPYHHOH
Cpenneks.
obpadoTn P mm | mm | s | 0166 | 0569 | 3,895
OTKJI.
Cpennee
3,254 | 21,243 | 21,243 | 1,495 | 9,918 | 11,561
. 3HAYEHHe
ITeckocTpyiinas
o0padoTka Cpennexs.
0,171 | 1,271 | 1,271 | 0,166 | 1,127 | 2,060
OTKJIL.

Tabnuua 1. CpaBHEHHE 3HAYSHUN IIEPOXOBATOCTH.
CpenHexB. OTKII. = CPEAHEKBAPATUIECKOE OTKIOHEHUE

H. II. = HE IPUMCHUMO

[0172] Ra mpencrasisier coboii cpemHee OTKJIOHEHHE MPOQUIIS IMEPOXOBATOCTH, KOTOPOE
npeacTaBisieT coOoi cpenHee apruMeTHIecKoe 3HaUeHHE a0COMIOTHBIX BEJIMYHH PACCTOSTHUN
MEXIy BBICTYIIAMH M BIAJWHAMH, M3MEPEHHBIX Ha NMpoduie mepoxoBaTocTu. Rz m3BecTHa
KaK CpeIHssl MaKCHMaJlbHAasl INePOXOBATOCTb, KOTOpasi NPEACTaBJsieT CcoOOW cpenHee
3HAQYEHUE MAaKCHUMAJbHBIX 3HAY€HUW BBICOTHI, HU3MEPEHHBIX B MpEAEeNax HECKOJIbKHUX
(Harmpumep, 5) BbIOpaHHBIX HacTell Ha mpoduie mepoxoBaTocTH. Rt m3BecTHa Kak oOmas
IIEPOXOBATOCTb, KOTOpasi MPEACTaBIseT COOOH MaKCHMAJBHYIO BBICOTY, H3MEPEHHYIO B

npenenax BCero npoQuiis mepoxoBaTOCTH.
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[0173] B Tabmuue 1 mokaszaHo, 4To 0Opa3mbl pe3bOOBBIX YaCTEH MOCIIE JIEKTPOIUTHIECKOTO
OCAXKACHUSA XapaKTCPU3YIOTCA CHMXKCHHbBIM 3HAUCHUEM MICPOXOBATOCTU B HAIPABJICHUH,
MapajuIeIbHOM HATPABJICHUID MEXaHW4YeCKOol o00paboTku, TO CpaBHEHHIO ¢ oOpasuamu
pe3bOOBBIX YacTell A0 3NEKTPOIUTUYECKOTO OCAKACHUS. B 4aCTHOCTH, 3JEKTPOIUTHUECKOE
OCaXX/IeHHEe B COOTBETCTBHM C HACTOSINUM H300peTeHneM xapakrepusyercs 3¢pdexTom

ypaBHUBaHUSL.

[0174] Ha ¢ur. 6 mokazansl ¢ororpaduu pe3bOOBBIX 3JIEMEHTOB, CIAEIAHHBIE C ITOMOIIBIO
ONTUYECKOr0 MHUKpoOckoma. B uacTHOCTH, Ha ¢ur. 6 mokasaHbl JB€ BBIOpaHHBIE YaCTU
pe3bOOBOrO 3JE€MEHTAa W3 YPOBHS TEXHUKH B CPAaBHEHMM C JIByMsl QHAJIOTUYHBIMU

BBIOpPaHHBIMHU YaCTSIMH PE3O0OBOT0 3JIEMEHTA B COOTBETCTBUU C HACTOSALIUM U300PETEHNEM.

[0175] Hcnonb3yemblii MHKPOCKON ObLT ONTHYECKUM. YBeIH4YeHue cocTtaBimsuio xS500.

Macmtab, ykasaHHbII Ha Kax o ¢pororpaduu, coctasiser SO MKM.

[0176] Pe3bOoBOI1 3MeMEHT M3 YPOBHS TEXHUKH MOKazaH Ha (ortorpadusx 200a u 200b.
Ilonnoxkka 202 W3 ypOBHS TEXHMKH, BBINIOJIHEHHAas W3 CTalM, NOKpbITa cioem 204,
COZIeprKAllMM YaCTULbl LIMHKA B BUJE YELIyeK, AUCIEPrUPOBAaHHBIE B 3MOKCHIHOM CMOJE.
Cno#i 204 HaHOCHIM C TPUMEHEHHEM Croco0a, KOTOPbI M3BECTEH M3 YPOBHS TEXHUKH.
Crnioco0 13 ypOBHSI TEXHHKH BKJIFOYAET MTHEBMATHYECKOE pacibuieHue ciiosi 204 Ha TOAJIOKKY
202 mpu TemmepaType OKpy KaloLlel cpelbl C MOCIEAYIOLIUM TOpPsSYUM OTBEPKICHUEM
MOJJIOKKH/COBOKY TTHOCTH ¢JIoeB. B xone (a3bl pacrbuieHuss KOMITO3ULs Ciosi 204 COnep:KuT
pactBoputenb. Pazy obecrieueHus! OTBEPIKACHHS MPUMEHSIOT Uil YCTPAHEHUST PACTBOPUTEIIS
u cumBanus cyost 204. Ha ¢ororpadusx 200a u 200b mokazaHo, yto cioi 204 siBisieTcs
rereporeHHbiM.  Ilo cytu, cnoii 204 pe3bOOBOrO »3J€MEHTa W3 YPOBHA TEXHUKH

XapaKTepU3yeTCsl HEOAHOPOAHON MUKPOCTPY KTYPOH.

[0177] Pe3b0oBOI1 37€MEHT 1O HACTOSALIEMY H300pETeHHIO MoKa3aH Ha ¢otorpadusx 300a u
300b. Ilommoxkka 100 mokpbITa TEPBBIM MeTaIHYecKuM cioeM 108, cocrosmum w3
OuHapHoro cruiasa Zn-Ni THIA, OMUCAHHOTO B puMepe | BbIe. BUHAapHBIN CrIaB HAHOCHIIH
3NEKTPOJUTUYECKHM CIIOCOOOM C Ienbi0 00pa3oBaHusi roMoreHHoro cios. [lo cyTtu, Ha
¢dororpadusx 300a u 300b nmo ¢ur. 6 MokazaHO, YTO MEPBbIM MeTaTHYeckuii cyioit 108
pe3pOOBOrO  3JIEMEHTa N0 HACTOSIIIEMY H300PETEHHIO XapaKTepU3yeTCsl OXHOPOIHOU
MHUKpPOCTPYKTYpOil. B mpencraBneHHOM ciydae OHa mpenactaBisier coboil ogHodasHyIo

MHUKpPOCTPYKTYpYy ramma(y)-Tuna.
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[0178] Ha ¢ur. 7 mokaszana ¢ororpadus 400 pe3pOOBOro 3JeMEHTa B COOTBETCTBUU C
HACTOSAIINM U300PETEHHUEM, CAENAHHAS C MOMOIIBI0 ONTHYECKOrO MUKPOCKOIA. Y BEIUYECHUE

coctasisiio x500. Macmral, yka3aHHBIH Ha Kaxnoi pororpadum, cocrasiser SO MKM.

[0179] Ilomnoxky 100 mokpeiBanu BTOPBIM MeTaNIM4EeCKUM cioeM 106, cocTosumMm u3
OunapHoro criasa Zn-Ni THIA, ONMUCAHHOTO B puMepe | Boie. buHapHBIN CrlaB HAHOCKIIH
3NEKTPOJIUTUIECKUM CIIOCOOOM C LIeNbi0 00pa3oBaHMs TOMOTE€HHOIrO ciios. MeTamndeckui
CJION XapaKTepPU30BAJICS TOJIIMUHONW OT MPUOIHU3UTENBHO 4 MKM 10 MPUOIU3UTENBHO 6 MKM
(cpenHee 3HaYEHHE TOJIIMHBI — MPUOJUZUTEIIBHO 5 MKM). MeTayuindecKuil CJION MOKPBIBAJIH
cnoem 112 cmazounoro marepuana tuna pacruasa HMS-3, kak onucano B mpumepe 1. Crnoii
CMa304YHOI0 MaTepuajia UMEeT TOJINUHY OT NMpUONu3uTesnbHO 40 MKM 10 MPHUOIU3UTENBHO

43 MKM.

[0180] Bropoit MeTaJUTMYECKUI cioun 106 XapaKTepU3yeTCst OTHOPOJHOM
MHKPOCTPYKTypoil. Ilo cyTH, BTOPOH METAJUIMYECKUH CJIOH, COCTOSIMI W3 OWHApHOro

criaBa Zn-Ni, Takke XapakTepu3yercst oqHo(pa3HOH MUKPOCTPYKTYpOi ramma(y)-Tuma.

[0181] Taxum obpazom, Ha Gur. 6 u 7 MPOAEMOHCTPUPOBAHO, YTO METAJUTMIECKHIA CJION IO

HACTOSIIIIEMY U300PETEHHIO XaPaKTEPU3YeTCs OMHOPOIHON MUKPOCTPY KTy POH.

[0182] DnemeHThl TPyO MO HACTOSALIEMY HM300PETEHMIO, & UMEHHO OXBAaTbhIBA€Masi WJIH
OXBATHIBAIOIIAsA PE3bOOBBIC YACTH, & TAK)KE COCAMHEHUS, MOTydYaeMble ¢ MTOMOIIBIO JaHHBIX
4acTel, COOTBETCTBYIOT yCJIOBUsM MeskayHaponHoro crannapta APIRP SCS (3-e uznaHue,
moib 2003 r.)). B wactHOCTH, SneMeHThl TpyO BhBImepxkmBamu 15 mporenyp

CBI/IHLII/IBaHI/Iﬂ/paSBI/IHLII/IBaHI/Iﬂ U MOJIHOCTBIO Y AOBJIETBOPAIIN YCIIOBUAM I'€PMETHUYHOCTU.

[0183] DOnementsl TpyO MO HACTOSALIEMY H300PETEHUIO, a MMEHHO OXBaThIBA€Masi WU
OXBATBIBAIOIIAsT pe3bOOBbIE YACTH, a TAKXKE COSHUHEHHs, MOJyYaeMble C MOMOIIBIO JaHHBIX
4acTel, MOJIHOCTBIO COOTBETCTBOBaNU ycnoBusiM Espornelickoro crannapra NF EN ISO 9227,
OTHOCSILIETOCS] K TE€CTaM C HUCIOJIb30BAHMEM a’3pO30Jisi COJIEBOrO pacTBopa. B wacTHoCTH,
3JIEeMEHTHI TPYO MOJIOKUTENIbHO pearupoBad B OTHOIIEHUN YCTOHYHBOCTH K KOPPO3UH Hepe3

1000 4. nonBepranusi BO3AEHCTBUIO arpeCCUBHOMN CPEbL
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dopmyna nzodpereHust

1. PespboBast vacth TpPyOHOTrO »3jeMeHTa 1Jisi Pe3bOOBOro TPYyOHOrO COENMHEHUS,
UMEIOINasi OCh BPAIIECHUS, NPU 3TOM yKa3aHHAsl 4aCTh COJEPIKUT pe3b0y, MPOXOAALIYIO 10 e
HApPY’>KHOW WM BHYTpPeHHEW mnepudepuiiHOW IOBEPXHOCTH, W TNEPBYIO YIUIOTHSIOIIYIO
MOBEPXHOCTh HAa YKa3aHHOH nepudepuiiHON MOBEPXHOCTH, NMPU 3TOM yKa3zaHHas MepBas
VIUIOTHSIIOIIAsE TOBEPXHOCTb BBINOJHEHa C BO3MOJKHOCTBIO OOECIeYeHHs HaTsAra Ipu
KOHTaKTE «METAJI-METAJJI» C COOTBETCTBYIOIIEN BTOPOW YIUIOTHSIOIIEH MNOBEPXHOCTBIO,
MPUHAJIeKAINEeH KOMIUIEMEHTApHOH pe3bO0BOM YacTH, OTIUYAIOINASCA TeM, YTO yKa3aHHAs
pesda W yKa3zaHHas TIepBas YIUIOTHAIOINAS IOBEPXHOCTb IOKPBITHI METAJUINYECKUM
NPOTUBO33AUPHBIM CIIOEM, TIe LIMHK (Zn) ABISETCS OCHOBHBIM 3JIEMEHTOM I10 BECY, IIPU 3TOM
YKa3aHHBI METAJUINYeCKUN NMPOTUBO33aAUPHBIN CJIOW MO MEHbIIEH Mepe YaCTHYHO MOKPBIT
CJIO€M CMa304HOIO MaTepuasa, COAEpKAIUMM CMOJIYy U TOPOLIOK CyXOro TBEPAOro

CMa304HOI0 MaTepuana, AMCIePrupOBaHHbIN B YKa3aHHON CMOJIE.

2. Pe3b6oBast yacTh 1o 1. 1, OTIAMYANOIIASACS TEM, YTO METAJUINYECKUI POTUBO3aUPHBII

CJION OCAKAEH 3JIEKTPOIUTHYECKUM CIIOCOOOM.

3. Pe3pboBasi yacTh Mo JrOOOMY M3 MPEIbIAYIIUX IMyHKTOB, OTJIMYAOMIASCS TEM, YTO
METAJUIMYECKUI TPOTUBO3AIUPHBIN CJIOH COAEPKUT Mo MeHbluel mepe 50% 1o Becy LMHKa

(Zn).

4. Pe3pboBasi yacTh Mo JrOOOMY M3 TMPEIbIAYIIUX IMYHKTOB, OTJIMYAOMIASCS TEM, YTO

METAJIJTIMYECKUN MPOTUBO3aAUPHBIN CJIOM UMEET TONIIHUHY B AMANa30He OT 4 MKM 70 20 MKM.

5. Pe3pboBast yacTe 1o JMOOOMY U3 MPEABIAYINHX MYyHKTOB, OTIMYAIOINASCS TEM, YTO

CJION CMa304HOI0 MaTepuasa UMeeT TOJNIIHUHY B JUana3oHe OT 5 MKM 10 50 MKM.

6. Pe3pboBast yacTe mo JMOOOMY W3 MPEABIAYINHX MYHKTOB, OTIMYANOINASCS TEM, YTO
METAJUTMYeCKUH TPOTHBO3AUPHBIA CJIOH COAEPIKUT BEINEeCTBO, BBIOPAHHOE W3 TPYIIIHL
COCTOSALIECH M3 YUCTOro LMHKA (Zn) U OMHAPHOTO cIjiaBa UHKA (Zn) Tuna Zn-X, B KOTOPOM

X BoiOpan u3 Hukens (Ni), xxenesa (Fe), maraus (Mg) u mapranua (Mn).

7. Pe3pboBast yacTe mo MOOOMY W3 MPEABIAYIIMX MYyHKTOB, OTJIMYANOINASCS TEM, YTO

METAJUTMYeCKUH TPOTHUBO3AANPHBIA CJIOH mpeacTaBisier coOoi OWHAPHBIA CIUIAB LIWHK-
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HuKesb (Zn-Ni), roe conepskanne Hukens (Ni) Haxoautcs: B auanasone ot 12% mo 15% mo

BECY, M IPHYEM MUKPOCTPYKTYpa sBJIsieTcss OqHO(a3HOM 1 HaxonuTest B ramMma(y)-dase.

8. Pe3pOoBast yacTe mo MOOOMY U3 MPEABIAYINMX IMYyHKTOB, OTJIMYAIOINASCS TEM, YTO
COIEP KUT MACCUBUPYIOIIMUN CIIOH, copepskammii TpexsaneHTHelH xpoM (Cr(Ill)), mpu sTom
yKa3aHHBI NMAaCCHUBHUPYIOLIUHA CJIOH 00pa3oBaH MEXIy METAJUIMYEeCKUM IPOTHBO3AJUPHBIM

CJIOEM U CJIOEM CMA304YHOI0 MaTepHraJia.

9. Pe3bOoBasi 4acTh mo JrOOOMY U3 MPEbIAYIIMX IMyHKTOB, OTJIMYAIOIIASCS TEM, UYTO
yKa3aHHBIA MMOPOLIOK CYyXOro TBEPAOTO CMa304YHOr0 MaTepuana BbIOpaH W3 TPYIIIbI,
cocrositeit u3 nojurerpadropatmiieHoB (PTFE), nurnokapbamaros monubnena (MoDTC),
nucyabdpunos momudaeHa (MoS,), yrieponubix cax (C), ¢ropunos rpadura (CFy) mmm ux

CMECH.

10.  Pe3pOoBas 4acTh 1Mo JOOOMY M3 NPEIBIAYIIUX IyHKTOB, OTIMYAOLIASACS TEM, YTO
yKa3aHHas CMOJia BbIOpaHa W3 IPYIIIBI, COCTOSIIEH W3 MOJMBHHIIIOBBIX CMOJI, 3TTOKCHIHBIX

CMOJI, aKPUJIOBBIX CMOJI, IIOJINY PETAHOBBIX CMOJI U NMMOJIMAMUIAUMUAHDBIX CMOJI.

11. Pe3bOoBast yacTh Mo JHOOOMY M3 MPEABIAYIIMX IMyHKTOB, OTIMYAIOINASCS TEM, YTO
CMOJIa TpenCTaBisieT CcOOOH CMOJy aKpWJOBOTO THIIA, M IOPOIIOK CYyXOro TBEPAOro
CMa304YHOro Marepuana comepkutr ot 3% no 15% yriepomHsIX cax, AHCYJIbGUAOB
mosubaena (MoS,) win nurnokapbamaroB momubdaeHa (MoDTC), npuMeHsieMbIX OTAEIBHO

WIN B KOMOUHALIAY.

12.  Pe3pOoBas wacth Mo JrOOOMY M3 TPEABIAYINUX IyHKTOB, OTJIHMYAKOLIASCS TEM, YTO
yKa3aHHas 4YacTb [OMOJHUTEIbHO CONEPKUT TEepBbI yIOp, KOTOPBIH BBIMOJIHEH C
BO3MOJKHOCTBIO BXOJla B CONPUKOCHOBEHHE B KOHIIE CBHHYMBAHHUS C COOTBETCTBYIOIIUM

BTOPBIM YIIOPOM, MPUHAIUICKAIUM KOMIUIEMEHTAPHON pe3b00BOH 4acTh TPy OBl

13.  Pe3pOoBasg uwacth mo Jr0OOMY M3 NPEABIAYINUX IyHKTOB, OTJIHMYAKOLIASCS TEM, YTO

YKa3daHHas 4aCTb U3roTOBJICHA U3 CTAJIH.

14.  Pe3pOoBas uwacte mo Jr0OOMY M3 NPEABIAYINIUX IyHKTOB, OTJIMYAKOLIASCS TEM, YTO
yKa3aHHAasI 4acTb SIBJSIETCS] OXBATHIBAEMOH I10 TUITY, C pe3b0OH, MPOXOAsIIe o ee Hapy KHOU
nepudepruiHON MOBEPXHOCTH, a TAK)XKE MEPBOH YIUIOTHSIOMEH MOBEPXHOCTHIO HA YKA3aHHOU

Hapy KHOU nepuQpepuitHON MOBEPXHOCTH.
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15.  PespOoBasg uwactb mo gr000My M3 NPEABIAYIIUX ITyHKTOB, OTJIMYAKOLIASCS TE€M, YTO
yKa3aHHas 4YacTb SIBJSIETCS OXBATBIBAKOLIEH MO TUMYy, ¢ pe3bOOl, mpoxomsmed mo ee
BHYTpEHHEH neprepritHON MOBEPXHOCTH, a TAKXKE MEPBOH YIUIOTHSIOMEH MOBEPXHOCTHIO HA

yKa3aHHOW BHyTpeHHel nepudepuitHoOi MOBEPXHOCTH.



WO 2016/170032

102

104

1/4

PCT/EP2016/058848

100

\

IR

\\\

106

\

v
/ s

112

\

AL TR RV Y,

_—114

Ve e Ve Ve s Vs
L 7 L L

—~—110

~~—_108

100

-

Owr. 1

®ur. 2

TS -~
e //’;I;"

114

VOOV NN

[ S S S S, \110
~

~—108

-

100



WO 2016/170032 PCT/EP2016/058848
2/4

102

/,\/, 7, Yy /,/_\_110
T

114

ANV
VP IIeys //\\, e ;/7-\_110
104 S N ™ T~—108
\\\\\\\\\\\\\\\f1 00

®ur. 3

114
v 1S S S S S A —~—

L

Our. 4




WO 2016/170032
3/4

PCT/EP2016/058848

100

~——108

~—_110

112

12

—~—110

= 108
\S:1 00

®ur. 5



WO 2016/170032 PCT/EP2016/058848
4/4

300a

200a

2101 3000

400




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

