201791915 Al

(19) EBpa3unckoe
naTteHTHoe

Be4OMCTBO

@) 201791915 3 Al

(12) OIMMMUCAHHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

(43) [ara ny6nukauum sasiBku

2018.01.31

(22) Dara nogaum sasekn

2016.04.21

(51) Int. Cl. CI10M 171/00 (2006.01)
E21B 17/042 (2006.01)
FI16L 57/00 (2006.01)
F16L 58/08 (2006.01)
C23C 28/00 (2006.01)
CION 10/02 (2006.01)
CI0N 10/04 (2006.01)
CION 10/16 (2006.01)
CION 10/12 (2006.01)
CI0N 40/34 (2006.01)
CI0N 50/08 (2006.01)
CIO0N 70/00 (2006.01)
CI0N 80/00 (2006.01)

(54) PE3BBOBOE TPYBHOE COEJJUHEHUE, OGECHIEYEHHOE METAJIJIMYECKUM
MOKPBITUEM HA PE3bBE U HA YIUIOTHAIOIIENA IOBEPXHOCTH

(31) FR1553663

(32) 2015.04.23

(33) FR

(86) PCT/EP2016/058866

(87) WO 2016/170037 2016.10.27

(71) 3assurens:
BAJLJTYPEK OMJI 9HJI TEC
®PAHC (FR); HUIIIIOH CTUI
3HJI CYMUTOMO METAJI
KOPIIOPIMIIIH (JP)

(72) Wsobpetarens:
Bepusien Apno, bonen Hukous, Bor
Cenpuxk, JI:xaadap Aauas (FR)

(74) nNpeacrasutens:
Hocsipesa E.JIL. (RU)

(57) Hacrositee n306peTeHie OTHOCUTCS K pe3600BO-
My TPyOHOMY COEAMHEHHIO, IpeTHa3HAYEHHOMY IS
OypeHHsI W 3KCIUTyaTalliH YIJIeBOIOPOIHBIX CKBa-
KHH, COJeprKallleMy YacTh TPYOHOTO 2JIEMEHTA C OXBa-
THIBa€MBIM KOHIIOM, IMEIOIIYIO OCh BpallieHus 1 obec-
MIEYCHHYIO TIEPBOM pe3b0oi, MPOXosIIeii BOKPYT OCH
BpAIleHNs, TIPH 3TOM YKa3aHHasl OXBaTbIBaeMasi KOH-
I[eBasi 4acTh SBISETCS KOMIUIEMEHTApHOH MO OTHO-
IIEHUIO K YacTH TPyOHOTO 3JIeMEeHTa C OXBaThIBAIO-
MM KOHIIOM, MMEIOIIeH 0Ch BpallleHus U obecreueH-
HOW BTOPOIT pe3bp0oi, MPOXOAIIeil BOKPYT OCH Bpa-
IIEHUS, TIPU ATOM yKa3aHHBIE OXBaThIBaeMas M OXBa-
TBHIBAIOIIAsT KOHIIEBBIE YAaCTH BBITOJIHEHBI C BO3MOX-
HOCTBIO COeTMHEHNS [TOCPEICTBOM CBUHUMBAHMS, IIPH

STOM KakJas M3 OXBaTbIBAEMOM M OXBATBIBAIOIIEH
KOHIIEBBIX YacTeH JOMOIHUTEIBHO COAEPKHUT YIUIOT-
HSIOIYIO0 TTOBEPXHOCTh, XAPAKTEPU3YIOIIYIOCS HaTs-
TOM IIpH KOHTakTe "MeTaul-MeTamt", mpuieM pe3nda
U YIJIOTHSIOIIAS MOBEPXHOCTh OJHOM U3 IBYX, OXBa-
THIBAEMOM MJIM OXBAaTHIBAIOIICH, KOHIIEBBIX YaCTEH I10-
KPBITHI IEPBBIM METAJUINYECKUM ITPOTHBOKOPPO3UOH-
HBIM 1 IPOTUBO33JUPHBIM CJIOEM, T1I€ IINHK (Zn) ABIIA-
€TCs OCHOBHBIM 3JIEMEHTOM I10 BECY, IIPH 3TOM yKa3aH-
HBII IepBbII METAIIINYECKUI IPOTUBOKOPPO3UOHHBIH
Y [IPOTUBO3aAUPHBIN CIOW MOKPHIT NEPBBIM ACCUBH-
PYIOIIUM CJIOEM, M KOMITJIEMEHTapHast pe3b0a 1 yIuIoT-
HSIOIIAsI TOBEPXHOCTDH OXBATHIBAEMOTI'0 MJIN OXBAaThIBa-
IOIIIET0 KOHIIA MOKPBITHI BTOPBIM METAIITMIECKUM IIPO-
TUBO3aIUPHBIM CIIOEM, TJe IMUHK (Zn) SBIIETCS OC-
HOBHBIM 3JIEMEHTOM IO BECY, IPU 3TOM BTOPOH Me-
TAJUIMYECKUM MPOTUBO33aAUPHBIN CJIOH, IO MEHbIIEH
Mepe, YaCTUYHO TOKPHIT CJI0EM CMa30dHOTO MaTepu-
ana, coaeprKalliM CMOJTy U IOPOIIOK CYyXOTO TBEPIO-
T'0 CMa304HOT0 MaTepHaa, IUCIIeprHPOBaHHBIN B yKa-
3aHHOM CMOJIE.
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PE3BLOBOE TPYBHOE COEJAUHEHUE, OBECIIEYEHHOE
METAJJIMYECKNAM HOKPBITHEM HA PE3BBE M HA VILIOTHSIIOIMEN
MNOBEPXHOCTH

OBJIACTDb U30BPETEHUA

[001] Hacrosimiee n300peTeHre OTHOCUTCS K TPYOHOMY 3JIEMEHTY Jisi OypeHus
W/WIH SKCIITYaTalluH YTIIEBOAOPOAHON CKBAKUHBI U, 00J1€€ KOHKPETHO, K PE3bOOBOMY
KOHITYy 3JICMEHTA JAHHOTO TWMA. J(aHHBIA KOHEI[ MOYKET OBITh OXBATHIBAEMBIM HITH
OXBATHIBAKOIIMM II0 THIIY M BBIIOJHEH C BO3MOKHOCTBIO COECIUHEHHUA C
COOTBETCTBYIOIIMM KOHIIOM aHAJIOTHYHOTO DJJIEMEHTAa C LENbI0 00pa3oBaHHA

COWICHCHHA UJIK COCAUHCHUA.

[002] HacTosmiee m300peTeHHE TaKke OTHOCHUTCS K PE3b00BOMY COCIHHEHHIO,
KOTOPOE SIBIIETCS PE3YJIbTATOM COEIHHEHHUS NBYX TPYOHBIX 3JIEMEHTOB MOCPEICTBOM
CBUHYMBAHUS, OJWH M3 KOTOPBIX MOXET TPEACTABIAITH CO00H My(dty C aBYyMA

OXBAaTbhIBAIOIIIUMH KOHIIAMH.

[003] TepmMun «TpyOHBI S7IEMEHT, TPEIHA3HAYCHHBIM I OypeHUs U
SKCIUTYATAIMH yTICBOJOPOTHON CKBAKUHBD) O3HAYACT JIFOOOW JJIEMEHT C, TIO CYTH,
TpyO4aTor GOpMOH, KOTOPHIA MOXKET OBITh COSAUHEH C APYTHM 3JIEMEHTOM, KOTOPBIH
MOJKET TIPEJICTABIATH COOOW SJEMEHT TAaKOTO JK€ THIA WM MOMKET HE SABIATHCS
3JIEMEHTOM TaKOTO K€ THNA, ¢ KOHKPETHOW LENBI0 00pa30BaHUA JTHOO OYyPHIIbHOM
KOJIOHHBI /I YTJIEBOIOPOTHOM CKBAKHHBI, THOO pai3epa s KalMTATbHOTO PEMOHTA
CKBXWHBI WM SKCIUTyaTallMd JAHHOTO THIMA KOJOHHBI, TAKOTO KaK pan3ep, WIH
00CaHOM MM HACOCHO-KOMIIPECCOPHOM KOJIOHHBI, TPHUMEHAEMBIX TIPH 3KCIUTY aTAIlHH
ckBaXUHBI. HacTosmee n300peTeHne Takke MPUMEHUMO K 3IEMEHTAM, UCTIOb3Y EMBIM
B OypHJIBHOM KOJIOHHE, TAKUM KaK, HAMpHUMep, OypuibHBIE TPYOBI, TOJICTOCTEHHBIE

OypuiIbHBIE TPYOBI, YTSDKEICHHBIE OYPHIIbHBIE TPYOBI M 3aMKH I OYpHIIBHBIX TPYO.

[004] Kasxapiii TpyOHBIHM ]IEMEHT COJIEPIKAT KOHIIEBYO YaCTh, CHA0OKEHHYO 30HOU
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C OXBATBHIBAEMOW pPE3bOOH WM 30HOW C OXBATBHIBAIOIIEH pe3b0OH, KOTOpas
MpeJHa3HauY€Ha [JJs CBUHYMBAHMA C COOTBETCTBYIOINEM KOHIIEBOM YacCThIO
AHAJIOTMYHOTO 3J1eMeHTa. [Ipu coefuHEHNH 3eMEHTHI 00pa3yIoT TO, YTO U3BECTHO KaK

COWJICHCHHC HIIM COCOHHCHHUC.

[005] JlaaHbIE pe3pOOBBIE TPYOHBIE KOMIIOHEHTBHI COEAUHEHHSA COCOUHSIOT TPHU
NpeABAPUTEIBHO ONPEAEICHHBIX HArpy3KaX € ILENbI0 COOTBETCTBHUA TPEOOBAHHAM IO
(¢uKcaMM W TEPMETUYHOCTH, HAKJIAJbIBAEMBIM YCIOBUSAMH TPUMEHEHHS, OoJee
KOHKPETHO, MpEeJHA3HAYECHBI [JJIs IPEABAPUTEIBHO OIPEACIEHHOTO KPYTAILIETO
MoMeHTa. Kpome Toro, crieayer 3HaTh, YTO Pe3bOOBbIE TPYOHBIE KOMIIOHEHTHI MOTYT
OBITh IOIBEPTHY THl HECKOJIBKUM LIUKJIAM CBUHYMBAHUSA U Pa3BUHUYMBAHUSA, B YaCTHOCTH

MPH SKCILUTyaTalluu.

[006] VcnoBus TPUMEHEHHS JAHHBIX PE3bOOBBIX TPYOHBIX KOMIIOHEHTOB
OOyCIIaBIMBAIOT PA3TUYHBIE THUITBI HArpy3ok. OHH OBLIM CHIJKEHBI, B TOM YHCIIE,
MOCPEACTBOM IMPUMEHEHHA IUICHOK WIIM CMAa30K HA YyBCTBUTEIIBHBIX YAaCTAX JAHHBIX
KOMITOHEHTOB, TAKHX KaK pPe3bOOBBIE 30HBL, 30HBI OMOPHOTO MABICHHA HWIIH K€

VIINIOTHAIOIIHUC ITOBCPXHOCTH THUIIA METaJUT/ METaJII.

[007] BblHyXJI€HHbIE OTPAHUYEHHS, B YACTHOCTH, BKJIIOYAIOT OrPaHUYECHUS,
CBSI3aHHBIE C XPaHEHHUEM Ha CKJIaJIe, KOTOPOe TPeOyeT HAaHECEHH CMA30K [T XPaHEHHSA
(OTIIMYHBIX OT CMA30K JIJIsi CBUHYMBAHUS, HAHECEHHBIX JT0 BBOJIA B OKCIUTyaTanuio). Tem
HE MEHEEe, CYIECTBYIOT JPYTHE PEIICHMs, 3aKIIOYAONIMecs B MNPHUMEHCHHUH

OPTaHUYICCKHUX HOKpBITPIfI.

[008] Takmm oOpa3oMmM, TEXHOJIOTHYECKHE OTEPAMA CBUHYHUBAHUSA OOBIYHO
OCYHICCTBIITIOT TMPU BHICOKOW OCEBOW HArpy3Ke, HANPUMeEP H3-3a Beca TPYObI ITHHOM
HECKOJIbKO METPOB, TOJIEKAIIEH COETMHEHUIO TTIOCPEACTBOM PE3bOOBOTO COSTMHEHHS,
BO3MOKHO, YXYIIIEHHOTO HEOOJBITUM OTKJIOHEHHEM OCEH Pe3bOOBBIX 3JIEMEHTOB,
MOJIICIKAIIMX COCTUHEHHIO. DTO ABIACTCS NPUIHHON PUCKOB 3aUPAHHS B PE3bOOBBIX
30HAX W/HIIK Ha YIUTOTHAIOIUX MOBEPXHOCTAX THIIA METAUI/MeTauL. TakuM 00paszom,
Pe3b0OBBIE 30HBI, @ TAKXKE YILTOTHAIOTIHE TTOBEPXHOCTH THIIA METAJLT/METAIIT OOBIYHO

NDOKPBIBAKOT CMAa3049YHbIMH MAaTCpHUaIaMH.
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[009] Kpome TOroO, pe3pO0OBbIE TPYOHBIE KOMIIOHEHTHI 3a4acTyI0 XPAHAT, a 3aTeM
CBHHYHMBAIOT B arPECCHBHOM cpeie. DTO HMEET MECTO, HATIPHUMED, TIPH OYPEHHUHU B MOPE
B MPUCYTCTBHH COJICHOM BJIATH WK NPH Oy PEHUH HA CyNIE B MPHUCYTCTBHH TECKA, TTHLTA
W/WnH IPyTUX 3arpsa3auTenci. Takum o0pa3oM, HEOOXOIMMO HCTIONIb30BATh PA3THYHBIE
THITBI TIOKPBITUS OT KOPPO3HH HA TIOBEPXHOCTAX, KOTOPbIE MOJBEPTAtOTCS HATPY3KE B
XO[€ CBHHYMBAHHUS, YTO NPOWCXOAWT B PE3bOOBBIX 30HAX, WM JK€ B 30HAX,
HAXOMAIIMXCA B TPWKAMHOM CONPUKOCHOBEHHH, KOTOPOE€ HWMEET MECTO C

YIUIOTHAOIMUMH MOBCPXHOCTAMHA THUIIA METaJIJI/METAIIT U yIiopamMHu.

[010] Tem He MeHee, UCXO0A U3 CTAHAAPTOB OXPAaHBI OKPYKAKOIIEH CPEIbl, CIEIYET,
YTO MPUMEHEHHUE CMa30K, COBMECTHUMBIX cO ctaHaapToM APl RP 5A3 (Amepuxanckuii
uncmumym Heghmu), He TIPEACTABIAET COOOM TOJITOBPEMEHHOE PEIIEHHE, TTOCKOIBKY
TAKWE CMAa3KH TIOJBEPralOTCS BHIJABIMBAHHIO W3 TPYOHBIX KOMIIOHEHTOB U
BBICBOOOKIAIOTCS B OKPYXKAIOIIYI0 CPeAy HIM B CKBOXHHY, YTO NPUBOIUT K
00pa30BaHUIO TMPOOOK, KOTOPBIE  BBI3BIBAIOT  HEOOXOJAMMOCTh  TPHMEHCHHS

CIICHHAIBHBIX TEXHOJIOTHYCCKUX onepaunﬁ IO OYHUCTKE.

[011] Jnsa pemenus 3a7a4 T0JATOBPEMEHHON YCTOMYHUBOCTH K KOPPO3HH, 3aTHPAHHIO
W TPEPOTaTHB, CBA3AHHBIX C JKOJOTHYCCKUMH TPEOOBAHHAMH, ObLIa pa3padoTaHa
anpTepHaTHBa cMa3kaM. OHHM HE TOJIbKO 00ECTIEUMBAIOT pemeHue 1t 3P PeKTHBHOCTH
YCTOWYMBOCTH K KOPpPO3UH W S(PPEKTHBHOCTH OT 3agUpaHUs, HO TaKKe I

MPOMBITIIIICHHBIX Or’paHH‘{eHPlﬁ, CBA3aHHBIX C U3IrOTOBJICHHUCM p€SL6OBLIX KOHIIOB.

[012] C 1969 roxa xommanus WHITFORD (3aperucTpupOBaHHAs TOPToBas MapKa)
mpeanaraetT  BHICOKO3((EKTHBHBIC TOKPBITHSA, HW3TOTABIIMBACMBIE W3  CMECH
MTOJTHAMHIAMUTHOW CMOJIBI B (PTOPIIOTMMEPOB, JUIS PE3bOOBBIX KPETEIKEH, KOTOPHIE
TpeOyIOT aJanTHPOBAHHUA TPEHHA TIPH OBICTPHIX TEXHOJIOTHUYECCKUX OTEPAIUIX

CBHHYHMBAHHS/ Pa3sBUHYHMBaHHA.

[013] Kpome Toro, ¢ 2002rtoma B KOHTEKCTE Pe3bOOBBIX COCIHHECHHH,
MPEIararoTcs MOKPBITHS HAa OCHOBE MOJMAMHUAUMUIHON CMOJIBI JJIs1 CMA3bIBAHUS H
obecrieyeHusT yCTOWYHUBOCTH K 3aJHUPAHHUI0 B XOJI€ CBHHUHMBAHHA, KaK OIMHMCAHO B

noxkymeHrtax EP 1378698 u EP 1959179.
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[014] B maHHBIX HCTOYHHKAX U3 YPOBHA TEXHUKU NPEUMYINECTBEHHO MTPEAIAracTCs
MOJYyYEHUE CyXMX IUICHOK U3 MPEAIECTBEHHUKA MOJIHAMUI-aMHIOKUCIOTHI,
PACTBOPEHHOTO B TIOJNIIPHOM PACTBOPUTENE WM B CMECH 3TaHOJ/TOnyos. Cyxyro
IJICHKY, KaK MPABHUIIO, HAHOCAT C IENIbI0 OOECTICYCHHs] CMA3bIBAHUSA B 3aBUCHMOCTH OT
3HAYEHWUN NTaBIICHUSA B 30HE KOHTAKTa B pe3bOe. Jlons HAmOMHUTENEH OTHOCHTEIIHHO
BBICOKA, TPH 3TOM BECOBOE COOTHOIICHHE WUTMEHT/CBI3YIOMEE HAXOJUTCS B
muanazone ot 0,25 mo 4, mpeAnouyTHUTENbHO TpeBbimacT 3. Takum oOpa3om, cyxas
TJICHKA BBITIONHAET (DY HKLHIO JKEPTBEHHOTO CIIOS M ABIIACTCSA TOCTATOYHO YCTOMYHUBOU

K U3HOCY B X0/i¢ (PyHKIITHOHUPOBAHUSA TBEPAOTO CMA304YHOTO MaTepHara.

[015] 3asska WO 2004/033951 oTHOCHTCS K METAIUIMYECKOW TpyOe ¢ pe3nOoi,
NpeAHA3HAYEHHOW Ui He(TeTOOBIBAIOIIEH  OTPacid  IPOMBIIIICHHOCTH,
o0ecTie4eHHOM Pe3bOOBOM KOHIIEBOM YaCThIO, IIOBEPXHOCTh KOTOPOH 00paboTaHa Uy
KOTOPOM MeTa/uTHueckas IMOBEPXHOCTh XapakTepusyercs mepoxoBaTtocTeio (Ra)
MOBEPXHOCTH B jAMamna3oHe oT 2,0 MKM 10 6 MKM, IPH 3TOM JaHHAas IOBEPXHOCTH
MOKPBITA PABHOMEPHBIM CJIOEM CYXOTO MPOTHBOKOPPO3HOHHOTO TMOKPBITHA M BTOPHIM
PaBHOMEPHBIM CJIOEM CYyXOTO CMAa304YHOTO MOKPHITHA. B KauecTBe albTepHATHBBI JBA
CIIOSL MOTYT OBITh OOBEJUHEHBI B OJHH CJIOW CyXOTO TPOTHBOKOPPO3HOHHOTO
MOKPBITHS, COACPIKAIIETO JUCTICPCHIO YaCTHIL CYXOr0 CMa304HOTO MaTepuana. Tem He
MEHEee, JHUCICPCUS YACTHI[ MOBEPX MPOTHBOKOPPO3HOHHOTO CJIOS, OCAKICHHOTO Ha

MOATIOXKKY, o0ecIieunBaeT HCKOTOPYHO CTCIICHD HCOAHOPOAHOCTH.

[016] Kpome Toro, 3asBka EP 2128506 oTHOCHTCS K pe3pOOBOMY COEIHHEHHIO
OXBAaThIBAEMOTO/0XBATHIBAIOIIETO THITA JIJI CTAJBHBIX TPYO, HMEIOIUX MOBEPXHOCTD
KOHTAKTa, COACPKAIMYI0 Pe3b0OBYIO YacTh M HEPE3bOOBYIO KOHTAKTHYIO YacTh THIIA
«METaT Mo MeTaury». [IoBEpXHOCTh 1O MEHBIIEH MEpPe OJHOTO M3 OXBATHIBAEMOTO
WJTH OXBATHIBAFOIIETO YJIEMEHTOB MOKPHITA TIEPBBIM CIIOUCTHIM CJIOEM, H3TOTOBJICHHBIM
m3 cmiaBa Cu-Zn wmm cmaBa Cu-Zn-M1 (toe M1 mpencraBisier cOO0M MO MEHBIICH
MEpe OJHWH JJIEMEHT, BBIOpaHHBIM W3 Sn, Bi u In). HecmoTps Ha wuHTEpecHbIe
pe3ynbTaThl  JAAHHBIX CJIOE€B, COAEPXKAIIMX Meab, OBUIO TOKa3aHO, YTO
MPOTHBOKOPPO3HOHHBIE CBOMCTBA, CBA3aHHBIE C HUMH, UMEIOT OTPAHHYEHUS, KOTOPHIC

OBLIO OBI JKEITATETHLHO TTPEOOIIETh.
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[017] Takum 00pa3oMm, 3KCIUTyaTallMOHHOE CBOWCTBO B OTHOIIEHHWH KOPPO3HH U
3aJUpaHUS 10 JAHHBIM PACKPBITHAM MOXET OBITh YIY4YHOIEHO TOCPEACTBOM
MPEIaraeMoro, B JOTIOIHEHHE K (PYyHKIMOHATHHBIM CBOMCTBAM, 3aKITIOYAIOLINMCS B
3¢ (eKTUBHOCTH TIPOTHB KOPPO3UHU M XOPOIIEH YCTOMYHUBOCTH K 33HPAHUIO, 4 TAKKE
MOJKET OBITh YIyUII€Ha T€PMETHYHOCTh MO OTHOIIEHHUIO K Ta3y M JKUAKOCTH IS
COEMHEHUHN TI0 HACTOSIIEMY HM300pETEHHIO, PacKpeITOMy Hibke. Ha ocHOBe maHHOU
KOHIETIIIMA B HACTOAIIEM H300PETEHUH TPEUIOKEHO HAHECEHHE TOKPBITUS Ha
pe3b0OBOM AIIEMEHT WM COCIUHEHUE, 00pa30BaHHOE MyTEM COEAMHEHMs PE3bOOBBIX
3JIEMEHTOB, NPEAHA3HAYEHHBIX JUIA OypPEeHHsA W/WIIM 3KCIUTyaTallud YTJIEBOJOPOIHBIX

CKBA)KHUH.
PACKPBITUE HACTOAIIEI'O U30OBPETEHN A

[018] B mepBom acmekte HacTosmiee W300PETEHUE OTHOCHTCS K PE3bOOBOM YaCTH
TPpyOHOTO 31IeMEHTa A1 Pe3b00BOr0 TPYOHOTO COETUHEHUS, MPETHAZHAYCHHOTO I
OypeHHs WM SKCIUTyaTalliH YTIIEBOJOPOJHBIX CKBAXHH, UMEIOIIEH OCh BpAINECHWUS,
MPH 3TOM YyKa3aHHAS YacTh COACPKHUT Pe3pOy, MPOXOMANIYIO MO €€ HApyKHOH HIIH
BHYTPEHHEH mepuepuitHON TOBEPXHOCTH, M MIEPBYIO YIUIOTHSIOIIYI0 TOBEPXHOCTH HA
YKa3aHHOU niepu()epUHHON TOBEPXHOCTH, TIPH 3TOM YKa3aHHAS TepBast YIUTOTHSFOIIAS
MOBEPXHOCTh BBHIMOJTHEHA C BO3MOXKHOCTBIO OOCCTICUCHHS HATATA TPH KOHTAKTE
«METAIUI-METAUD € COOTBETCTBYKOIIEH BTOPOM YIUIOTHSIOMIEH MOBEPXHOCTEHIO,
MPUHAICIKAIEH KOMITIEMEHTAPHOW Pe3b0OBOM YacTH TPYOBI, XapaKTEPHUIYIOMICHCS
TEM, YTO yKa3aHHAs pe3b0a W yKa3aHHASA NepBast YIDIOTHAOMIAS TOBEPXHOCTH MTOKPHITHI
METAITMYECKUAM TPOTHBOKOPPO3HOHHBIM M TMPOTHBO3AUPHBIM CIIOEM, T€ IMHK (Zn)

ABIKICTCA OCHOBHBIM 3JICMCHTOM ITO BECY.

[019] [IpennmoururensHO METAITNYECKHHN MMPOTUBOKOPPO3HOHHBIN 51

MPOTHBO3AIUPHBIN CIIOW OCAYKACH SEKTPOITUTHUECKHAM CTIOCOOOM.

[020] [IpennmoururensHO METAITNYECKHHN MPOTUBOKOPPO3HOHHBIN 51

MIPOTHUBO3AIUPHBINA CIIOW CONEPIKUT IO MEeHbIIeH Mepe 50% 1o Becy 1uHKa (Zn).

[021] [IpennmoururensHO METAITNYECKHHI MPOTUBOKOPPO3HOHHBIN 51
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MPOTUBO3aIUPHBIN CIIOM UMEET TONIMIMHY B AUana3oHe oT 4 MKM 10 20 MKM.

[022] [IpennmoururensHO METAIUINYECKHHN MPOTUBOKOPPO3UOHHBIN 51
MPOTHUBO3AAUPHBIN CIIOW COAEPKUT BEIIECTBO, BEHIOPAHHOE M3 TPYIIIBI, COCTOSIIEH U3
YUCTOTO LIMHKA (Zn) 1 OMHAPHOTO CIUIaBa IMHKA (Zn) Tuna Zn-X, B KOTOPOM X BBIOpaH
n3 mukens (Ni), xenesa (Fe), maraus (Mg) m mapranua (Mn). IlpeamoururensHo
METAIUIMYECKUH TNPOTUBOKOPPO3ZHOHHBIM WM IPOTHUBO3AJUPHBINA CJIOW IPEACTABIAET
co00M cmyaB IMHK-HUKENb (Zn-Ni), rae coaepkanue Hukens (Ni) HaXOAWUTCS B
auanasone 12—-15% mo Becy, W MpUYEM MHUKPOCTPYKTypa ABIAETCS OJHO(A3HON U

HaxoauTcs B ramma(y)-dase.

[023] [IpeanoyTuTensHO METaNTNYECKUN IIPOTUBOKOPPO3HOHHBIN U
IIPOTHBO3AAUPHBIN CIIOM MOKPBIT CIOEM CMA30YHOTO MAaTEPHAIIA, COAEPKAIIUM CMOITY
W TOPOIIOK CyXOro TBEPAOTO CMAa304YHOTO MaTepuala, IHUCIEPTHPOBAHHBIA B

YKa3aHHOM CMOJIE.

[024] [IpennmoururenbHO METAJUTNYECKUN IIPOTUBOKOPPO3HOHHBIN 51
MPOTUBO3aJUPHBIA  CITOM  MOKPBIT MNAaCCUBHPYIOIIMM  CJIOEM,  COACP’KAIIHM
tpexBaneHTHbIH XpoM (Cr(Ill)), mpu 5TOM yKa3aHHBIH TACCUBHPYIOMIMHA CJIOW

06pa3013aH MCKAY MCTATUHICCKUM CJIOEM U CIIOCM CMAa30YHOI0 MaTcpuraia.

[025] [IpeanmoururenbHO METATTMYECCKAN MIPOTUBOKOPPO3UOHHBIN U
NPOTUBO3AaJUPHBIA  CIIOM  MOKPBIT  NACCHBHPYIOIIMM  CJIOEM,  COACP’KAIHM

tpexBaneHTHbIA XpoM (Cr(III)).

[026] [IpeAMOYTHUTETFHO TMACCHBHPYIONIHH CITIOM TOKPBIT OApbEPHBIM  CJIOEM,
00pa30BaHHBIM CJIOEM MHHEPAJTBPHOW MATPHIIBL, COJCPKANIAM YACTHIIBI JTHOKCHAA

kpemuus (S10,).

[027] [TpeAmOYTHTENTFHO TACCHBHPYIONIHH CITIOM TOKPBIT OapbhEePHBIM CJIOEM,
00pa3oBaHHBIM CJIOEM OPTAHOMHUHEPAIbHOW MATPHUIIBL, COJAEPKANIAM YACTHIIBI

muokcuaa kpemuus (S10;).

[028] [IpeamodTUTENbHO YacTh JOMOIHUTEIBHO COAEPKUT NMEPBBIM YIIOP, KOTOPBIH
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BBITIOJIHEH C BO3MOKHOCTBIKO BXOJla B CONPUKOCHOBEHHE B KOHIIC CBHHYMBAHUA C
COOTBETCTBYIOIIAM BTOPBIM YITOPOM, TTPHUHA/ICIKAIHAM KOMIUIEMEHTAPHOU PE3bOOBOM

YacTH TPYOBL.
[029]  [IpeamoutuTensHO pe3pOOBAs YACTh U3TOTOBIIEHA U3 CTAJIH.

[030] B kauecTtBe anbTepHATHUBBI PE3bOOBAs YACTh ABIAETCS OXBATHIBAEMOW IIO
THUIY, C PE3bOOH, TPOXOAAMIEH 10 €€ HAPYKHOU nepu(epHIHOHN MOBEPXHOCTH, a TAKIKE
MEPBOM YIUIOTHAIOIIEH TOBEPXHOCTHIO HA YKAa3aHHOH Hapy:KHOW mepudepuiiHOn

MOBEPXHOCTH.

[031] B kayectBe Apyrod  anmbTEPHATUBBI  Pe3b0OBas  YacTh  SBIACTCA
OXBATHIBAIOIIEH IO TUITY, C PE3bOOH, MPOXOAALIEH 10 €¢ BHYTPEHHEH NepU(epHitHOM
MOBEPXHOCTH, a TaKKe MEPBOM VYIJIOTHAIOIMIEH IOBEPXHOCTBIO HA YKa3aHHOHU

BHYTPEHHEH nepuepuitHON OBEPXHOCTH.

[032] Bo BTOpoM acmekTe HacTOsIIEe H300PETEHHE OTHOCUTCS K Pe3b00OBOM YaCTH
TPyOHOTO 3JIEMEHTa JJIsl PE3bOOBOTO TPYOHOTO COEAUHEHHS, NPEIHASHAYCHHOTO IS
OypeHUsI WM SKCIDTyaTallid YTIIEBOJOPOJHBIX CKBAKWH, UMEIOMEH OCh BpAIICHUS,
MPH 3TOM YyKa3aHHAS YacTh COACPIKHUT Pe3pOy, MPOXOMANIYI0 1O €€ HApYKHOH HIIH
BHYTPEHHEH mepuepuitHON TOBEPXHOCTH, M TIEPBYIO YIUIOTHSIOIIY IO TOBEPXHOCTH HA
YKa3aHHOU niepu(epUHHON TOBEPXHOCTH, TIPH 3TOM YKa3aHHAS NepBast YIUTOTHIFOIIAS
MOBEPXHOCTHh BBHIMIOJTHEHA C BO3MOXKHOCTBIO OOECTICUCHHMS HATATA TPH KOHTAKTE
«METAI-METa/UDY € COOTBETCTBYHOIIEH BTOPOM YIUIOTHAKOMIEH MNOBEPXHOCTHIO,
MPUHAIICIKAIENR KOMITIEMEHTAPHON PE3b00BOM YaCTH, XaPaKTEPHUIYIOTICHCS TEM, UTO
VKa3aHHAsAd pe3p0da W yKazaHHAas TepBas YIUIOTHSIOMIAA TIOBEPXHOCTH TIOKPBITHI
METAJTHYECKAM TIPOTUBO3AAUPHBIM CIIOEM, TA€ IUHK (Zn) SBISETCS OCHOBHBIM
3JIEMEHTOM IO BECY, PH 3TOM YKAa3aHHBIN METAJUTMYECKUM NPOTHBO3aAUPHBIHN CIIOW O
MEHBIIEH MEPE YACTUYHO MOKPBIT CII0EM CMAa304HOTO MaTEPHAIa, COACPKAIMUM CMOITY
M TIOPOLIOK CYXOrO TBEPAOrO0 CMAa304YHOTO MAaTepHaia, IHCIEPTUPOBAHHBIN B

YKa3aHHOU CMOJIE.

[033] B npeanodyTuTensHOM BapHaHTE METATUIMYECKUN MTPOTHBO3AUPHBIM CIION B
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JaHHOHM Pe3bOOBOM YACTH OCAKIAEH SIEKTPOIUTHIECKAM CITIOCOOOM.

[034] B mpeanmodtuTensHOM BapHAaHTE METAJUIMYECKHM NMPOTHUBO3AJAUPHBIA CIIOH

COJIEP’KUT 10 MeHbIIeH Mepe 50% 1o Becy mmHKa (Zn).

[035] B mpeanoytuTrensHOM BapuUaHTE METAJUIMYECKHM MPOTUBO3AJUPHBIA CIOU

HAMEET TONMMHY B Auana3oHe 0T 4 MkM 10 20 MKM.

[036] B mpeamodytuTenpbHOM BapHUaHTE CJIOM CMA304HOTO Marepuana HMEET

TOJIIMHY B THAaNa30He OT 5 MKM 10 50 MKM.

[037] B nmpeanoyturensHOM BapuUaHTE METAJUIMYECKUM MPOTUBO3AJUPHBIA CIOU
COAEPIKUT BEMIECTBO, BHIOPAHHOE W3 TPYIIIBI, COCTOAMIEH M3 YHUCTOTO LUHKA (Zn) H
OuHapHOTO ciyiaBa mWHKA (Zn) tuma Zn-X, B kotopoM X BbIOpaH u3 Hukems (Ni),
xemeza (Fe), marama (Mg) w wmapranma (Mn). B mpeamouTHTeTbHOM BapHaHTE
METAJUTMYECKUH TPOTHBO33AUPHBIM CIIOW TPEICTaBIsET COOOH OWHApPHBIA CIUIAB
IUHK-HUKENb (Zn-Ni), rae cogepsxanue mukest (Ni1) HaxoauTes B quamnasone 12—15%
Mo BeCy, WM TPHYEM MHKPOCTPYKTypa SBISETCA OMHO(A3HOW ¥ HAXOAWUTCS B

ramma(y)-dase.

[038] B npeanmouyrnrensHOM BapuaHTE pe3bOOBAs YACTh TIO HACTOSIIEMY
HM300PETEHUIO COACPKUT MACCHBUPYIOIUH CJIOH, COACPKANIHN TPEXBAIICHTHBIH XPOM
(Cr(IlT)), mpwm »>TOM YyKa3aHHBIA TACCHBHPYIONIHH CJIOM OOpa30oBaH MEXKIY

MCTATTTHYICCKUM IMPOTUBO3aJHUPHBIM CIIOCM H CIIOCM CMA30YHOTO MaTCpuana.

[039] B mpeamoyTuTenPHOM BapHaHTE MOPOIIOK CYXOr0 TBEPAOTO CMAa304YHOIO
MaTepuana BBIOpaH W3 TPymmbl, coctosmeid w3 mommurerpadropstunenos (PTFE),
mutaokapoamatoB MomuomeHa (MoDTC), mucynbdpumor wmommuOaeHa (MoS,),

yraepoanbix cax (C), propunos rpadura (CF) mmm ux cmecH.

[040] B mpeamourutensHOM BapuaHTEe CMOJIa BEIOpAHA W3 TPYIIIHI, COCTOSICH U3
MOJTUBUHUIIOBBIX CMOJI, STTOKCHU/IHBIX CMOJI, AKPHUJIOBBIX CMOJIL, TIOJIMYPETAHOBBIX CMOJI

IMOJIMaMHU AWMU IHBIX CMOJL.

[041] B mpeamoutuTensHOM BapWaHTE CMOJIa TPEACTABISIET COOOW CMOJY
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AKPHUIIOBOTO THIIA, U TIOPOIIOK CYXOT0 TBEPAOTO CMAa30YHOT0 MaTepHalla CONEPKHUT OT
3% no 15% yrnepoasbpix caxk, MoS, umu nutuokapdbamaros mommodaena (MoDTC),

OTACJIbHO UIIHU B KOM6I/IHaI_[I/II/I.

[042] B mnpeanmoururensHOM BapuaHTE pe3b0OBas YACTh IO HACTOSIIEMY
W300pETEHHUIO JOTIOTHUTENBHO COJAEPXKUT TEPBBIM yMOP, KOTOPBIA BBIMOIHEH C
BO3MOKHOCTBIO  BXOJa B  CONPHUKOCHOBEHHE B  KOHLE CBHHYHMBAHUA C
COOTBETCTBYIOLIMM BTOPBIM YIIOPOM, PUHAIIESKAITUM KOMIUIEMEHTAPHOU Pe3b00BOM

YACTH.
[043] B mpenmouTuTenbHOM BapHaHTE Pe3b00Bast YaCTh U3TOTOBICHA U3 CTANIH.

[044] B omHOM cnyuae pe3p0OOBas 4acTh SBISICTCS OXBATHIBACMOW IO THIY, C
Pe3p00H, MPOXOIAIIEH 1O €€ HAPYKHOH Nepu(epUiHON MOBEPXHOCTH, a TAKKE TIEPBOU

VIUTOTHAIOLIEH MIOBEPXHOCTHIO HAa YKa3aHHOW HAPYy> KHOM Nepr(epHIfHON TOBEPXHOCTH.

[045] B apyrom ciydae pe3pOoBast 4acTh 1O HACTOSIIEMY H300PETCHHIO SBISICTCS
OXBAaTHIBAIOIICH 0 THITY, C Pe3bOOH, MPOXOIAIIECH MO €€ BHYTPEHHEH nepuepuiHOM
MOBEPXHOCTH, a4 TAKXKE NEPBOM VYIUIOTHIIOMEH ITOBEPXHOCTBI) HA YKa3aHHOU

BHYTPEHHEH miepuepuiHON TTOBEPXHOCTH.

[046] B TpeThem acmekTe HAcTOsANICe H30OPETECHHE OTHOCHTCS K PE3bOOBOMY
TPyOHOMY COCIWHEHHIO, TPEIHA3HAYCHHOMY Uil OypeHHs WM JKCIUTyaTall|uH
VIJICBOAOPOMHBIX  CKBAXKHH, COJCP)KANIEMy 4YacTh TPYOHOTO  dJIEMEHTa C
OXBATBIBAEMBIM KOHIIOM, HMEIOIIYIO OCh BPALICHHS U 00ECTICYEHHYTO TIEPBOH PE3BOOH,
MPOXO/IAIIECH BOKPYT OCH BPAIICHHSA, MPH 3TOM YKa3aHHAs OXBAThIBACMAas KOHIICBAs
YacTh SBJIAETCS KOMIUIEMEHTAPHOW MO OTHOLICHHIO K YacTH TPYOHOTO JJIEMEHTA C
OXBAaTHIBAIOIINUM KOHIIOM, UMEIOIIEH OCh BPAIEHUS U 00ECTICUEHHOH BTOPOH PEe3bOOH,
NPOXOJAIIEH BOKPYT OCH BpAlICHWS, TMPH 3TOM YKAa3aHHbIE OXBAThIBAEMas W
OXBATHIBAIOINAS KOHICBBIE YACTH BBIMOJIHEHBI C BO3MOMKHOCTBIO COCIHHCHHS
MOCPEICTBOM CBUHUYMBAHHSA, MPH 3TOM KAKJAs W3 OXBATHIBACMOM M OXBATHIBAIOIIECH
KOHIIEBBIX YacTeH JOMOJIHUTEIBHO COACPIKHT YIUIOTHAIOIIYI) TOBEPXHOCTB,

XapPaKTCPHU3YIOITYHOCA HaATATOM npu KOHTAKTC KMECTAJUI-METAIID?,
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XapaKTEPHU3YIOMIEMYCSl TEM, YTO PE3b0a U YIIOTHAIOIAS TIOBEPXHOCTH OJTHOH M3 JIBYX,
OXBAaTHIBACMOW WJIM  OXBATHIBAOIIEH, KOHILIEBBIX YaCTEM MOKPBITHI MEPBBIM
METAUTMYECKAM TPOTHBOKOPPO3HOHHBIM U TIPOTHBO3ATUPHBIM CIIOEM, TAE IMHK (Zn)
ABJSAETCS OCHOBHBIM 3JIEMEHTOM IO BECY, NPU OTOM YKa3aHHBIM TEPBBIU
METAITIMYECKUH MPOTUBOKOPPO3HOHHBIA M MPOTHUBO3AAUPHBIA CJIIOU MOKPBIT MEPBBIM
MACCUBUPYIOIIMM CJIOEM, Pe3b0a M YIUTOTHSIOMIAS TMOBEPXHOCTh OXBATHIBACMOU WITH
OXBATBHIBAKOIIEH KOMIUIEMECHTAPHOM 4YaCTH IIOKPBITA BTOPBIM  METAJUTMYECKUM
MPOTUBO3AIUPHBIM CJIOEM, T/I€ IUHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM IO BECY,
IPH 3TOM yKa3aHHBIA BTOPOM METAJUIMYECKUN MPOTHUBO3AJIUPHBIM CIOM MO MEHBIIEU
MEpPE YaCTHUYHO ITOKPBIT CJIOEM CMAa304YHOTO MAaTE€pHalia, COACPKALIUM CMOJY H
MOPOIIOK CYXOTO TBEPJAOr0 CMa304YHOTO MAaTEpUasa, JUCTIEPrUPOBAHHBIN B YKa3aHHOU

CMOIJIC.

[047]  IlpemmoyTHTENTHPHO pPe3bOOBOE TPYOHOE COECIWHEHHE 10 HACTOAIIEMY
W300PETCHUIO SIBIIICTCS TAKHM, YTO 10 MEHBIIEH MEpe OJWH W3 TEPBOTO U BTOPOTO

MCTAJNTHYICCKUX CJIOCB OCAKACH SJICKTPOJIUTHICCKUM CITOCOOOM.

[048] [IpeanodYTHTETFHO PEe3b00BOE TPYOHOE COCAUHEHHE TI0 HACTOSIIEMY
W300PETEHUIO SABSETCS TAKHM, YTO 1O MEHbBIIEH MEpPe OJUH W3 MEPBOTO U BTOPOTO

METAILITMYECKUX CII0EB COAEPKUT 10 MeHbIIeH Mepe 50% 1o Becy 1uHKa (Zn).

[049] [IpeanodyTUTEIEHO PEe3b00BOE TPYOHOE COCOUHEHHUE TI0 HACTOSIIEMY
W300PETEHUIO SBISETCS TAKHUM, YTO 1O MEHBIIEH MEpPEe OJUH W3 MIEPBOTO U BTOPOTO

METAJUIMYECKHUX CIIOEB UMEET TOJIIIMHY B THANA30HE OT 4 MKM 710 20 MKM.

[050] [IpeamodTuTeNnbHO CIOM  CMA304YHOTO MaTepuala HWMEET TOJIUIMHY B

JHana3oHe oT 5 MKM 710 50 MKM.

[051] [IpeamoyTuTenbHO Pe3p0OBOE TPYOHOE COEAUHEHHE TI0 HACTOSIIEMY
M300pETEHHIO ABIAETCA TAKUM, YTO TI0 MEHBLIEH Mepe OJHMH H3 MEPBOTO W BTOPOTO
METAIIMYECKUX CIIOEB COAECPKUT BEIIECTBO, BHIOPAHHOE W3 TPYIIIBI, COCTOSIIEH H3
YUCTOTO LWHKA (Zn) 1 OMHAPHOTO CIUIaBa IMHKA (Zn) Tuma Zn-X, B KOTOPOM X BBIOpaH

n3 mukensa (Ni), xenesa (Fe), maraus (Mg) m mapranua (Mn). Ilpeamoururensro
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pe3p0oBOE TPYOHOE COCTMHEHHE TIO HACTOSIMIEMY H300PETCHUIO SBISETCS TAKUM, YTO
MO0 MEHBIIEH MEpPEe OJUH W3 MEPBOTO U BTOPOTO METAIIMUECKHX CIIOEB MPEACTABIIIET
co00¥ OWHApHBIM cIaB LWHK-HUKENb (Zn-Ni), tae coxepxkanue Hukems (Ni)
HaxoAuTcs B AuanazoHe 12-15% mo Becy, U MpHUYEM MHUKPOCTPYKTypa SBISETCA

oxHodazHoW ¥ HaxoauTcsa B ramma(y)-dase.

[052] IIpeaqnodTUTEIBHO  NEPBBIM  NACCUBHPYIOIIMM  CIIOM  COJCPIKHUT

TpexsaneHTHbINA XpoM (Cr(III)).

[053] [IpeanmoututenbHO pe3b0OBOE TPYOHOE COEOUHEHHE TIO HACTOSIIEMY
M300PETEHUIO SIBIIAETCS TAKUM, YTO BTOPOM MACCHUBHPYIOIIMH CJIOW, COAEp KaIluin
tpexBaneHTHbId xpoMm (Cr(Ill)), oOpa3oBaH MeXay BTOPBIM METALUTHYECKUM

MMPOTUBO3aAUPHBIM CJIOEM U CJIOEM CMAa304YHOI'0 MaTcpuaa.

[054] [IpeanodTUTENIPHO MOPOIIOK CYyXOr0 TBEPAOrO CMAa304HOTO MaTepuana
BBIOpaH W3 rpynmsl, coctosmier u3 mommreTpadropaTrneHoB (PTFE), aucynbdumos
moymubdaeHa (MoS,), mutnokap6amaroB momuoaeHa (MoDTC), yraeponubix cax (C),

¢ropunos rpadputa (CFy) mmm ux cmecn.

[055] [IpenmoutuTensHO Pe3pOOBOE TPYOHOE COEAHMHEHHWE B COOTBETCTBHH C
HACTOSIIMM HM300PETEHHEM SBIIIETCS TaKWM, 4YTO CMOJa BBIOpaHA W3 TPYTIIIHL,
COCTOSIIIEH W3 TOJUBHHWIOBBIX CMOJI, JSMOKCHUAHBIX CMOJ, AKPHUJIOBBIX CMOJ,

DOy PETAHOBBIX CMOJI U IMTOJTMAMUIUMHUIHBIX CMOJI.

[056] [IpeanoyTHTETEHO CMOJIa MPEACTABISIET COOOM CMOJTy aKPHIIOBOTO THIIA, U
MOPOLIOK CYXOTr0 TBEPAOTO CMa304YHOTO Marepuana colepkur ot 3% po 15%
VTIIEPOHBIX caxk, MoS, uimn qutnokapoamaroB momuodaeHa (MoDTC), ormensHO wnH B

KOMOHHAINH.

[057] [IpenamouTutrensHO pe3pOOBOE TPYOHOE COEOUHEHHE TIO HACTOSIIEMY
H300PETCHHIO SIBIIIETCS TAKHM, YTO TI0 MEHBINEH MEpe OJUH H3 TIEPBOTO H BTOPOTO
MACCUBHPYIOIIHUX CJOEB TIOKPHIT OaphepHBIM CIIOEM, OOPAa30BAHHBIM CIIOEM

MUHEPATBHOW MATPHIIBI, COACPKANINM YacTHIBI TuokcHuaa kpemHuus (Si0,).
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[058] IIpeanodTUTENBHO CIIOM MHUHEPATBHOW MAaTPHULBI TOTIOTHUTENBHO COACPKUT

OKCH/I KaJTHSL.

[059] [IpeanoututenbHO pe3bOOBOE TPYOHOE COEOUHEHHE TIO HACTOSIIEMY
M300PETEHUIO SBIACTCA TAKUM, YTO 10 MEHBIIEH MEpE OJWH W3 MEPBOTO U BTOPOTO
MACCUBHPYIOIIHUX CJOEB TIOKPHIT OaphepHBIM CIIOEM, OOpPa30BaHHBIM CIIOEM

OpPTaHOMHMHEPAIBHOM MATPHLIBI, COJEPKAIIMM YaCTHUIIBI AHOKcHAA kKpeMHus (S10;).

[060] [IpeamouturensHO pe3pOOBOE TPYOHOE COEOUHEHHE TIO HACTOSIIEMY
HM300PETEHUIO ABJSETCS TAKUM, YTO 1O MEHBIIEH MEpPe OJUH W3 TIEPBOTO U BTOPOTO

NaCcCUBHUPYIOIIHUX CJIOCB IMMOKPBIT CJIOEM CYXOro CMa304YHOI0 MaTCpHaJIa.

[061] [IpeaqnouTuTenbHO OXBaThIBAEMasi KOHLIEBAas 4YacThb B COOTBETCTBUU C
HACTOSIIIUM ~ W300PETEHHUEM  JIOTIOJHHUTEIFHO  COACPKHT TEPBBIA  YIOp, H
OXBATBIBAOINAA KOHLEBAs YacCTh JOMOJIHHUTEIIBHO COJACPKUT BTOPOM YMHOp, MPU ITOM
NEPBbIA U BTOPOM YIIOPHI BBIIOJHEHBI C BO3MOKHOCTBIO BX0/1a B COMPUKOCHOBCHHE

JpYT ¢ IPYyrOM B KOHIIE CBUHYUBAHUSI.

[062] [TpeamoutuTenbHO Pe3pOOBOE TPYOHOE COCAMHEHHWE B COOTBETCTBHH C
HACTOSAIINM HW300pPETCHHEM SIBJIAETCS TAKHM, YTO OXBATHIBAEMAas W OXBATHIBAFOIIAS

KOHIICBBIE YaCTH U3TOTOBJICHBI U3 CTAJIH.
OINMCAHUE 'PAOUYECKUX MATEPHAJIOB

[063] Ha ¢wur. 1 npeacrasnen Bua B KPYIMHOM MacmTabe MOKPBITOH MOBEPXHOCTH
pe3p00BOr0 KOHIIA TPYOBI B pas3pe3e BAOIb MPOJOIBHOH OCH COTJIACHO IEPBOMY

BapUaHTy OCYHICCTBIICHHUA B COOTBCTCTBHU C HACTOAIINM H306p€T€HI/I€M.

[064] Ha ¢wur. 2 npeacraBnen Bua B KPYIMHOM MacmTabe MOKPBITOH MOBEPXHOCTH
pe3p00BOr0 KOHI[A TPyOBI B paspe3e BJIOIb NPOAOIBHOW OCH COTJIACHO BTOPOMY

BapUAaHTy OCYHICCTBIICHHUA B COOTBCTCTBUH C HACTOAIIINM I/I306peTCHI/IeM.

[065] Ha ¢wur. 3 npeacrasnen Bua B KPyIMHOM MacmTabe MOKPBITOH MOBEPXHOCTH
pe3p00BOr0 KOHLA TPYOBI B pas3pe3e BAOIb MPOJOIBHOH OCH COTJIACHO TPETHEMY

BapHUaHTy OCYHICCTBIICHUA B COOTBCTCTBUH C HACTOAIIUM H306peTeHI/ICM.
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[066] Ha ¢wur. 4 npeacrasnen Bua B KPYIMHOM MacmuTabe MOKPBITOH MOBEPXHOCTH
pe3p00BOr0 KOHLIA TPYOBI B pa3pese BIOJb NMPOJOIBHOM OCH COTJIACHO YETBEPTOMY

BapHUaHTy OCYHICCTBJICHHUA B COOTBCTCTBUH C HACTOAIINUM H306p€T€HI/I€M.

[067] Ha ¢wur. 5 npeacrasnen Bua B KPyImHOM MacmuTade MOKPBITON MOBEPXHOCTH
pe3p00BOro KOHLA TPyOBI B pa3pe3e BAOIb MPOJOIBHOM OCH COIJIACHO MATOMY

BapUAHTY OCYHICCTBJICHHUA B COOTBCTCTBHHU C HACTOAIINM H306peTeHI/IeM.

[068] Ha ¢wur. 6 mokaszansl cpaBHUTENbHBIE (hoTOrpaduu pe3bO0BOTO IJIEMEHTA B
COOTBETCTBHH C HACTOAIUM H300PETEHHEM W PE3bOOBOTO SJIEMEHTA M3 YPOBHA

TCXHHUKH.

[069] Ha ¢ur. 7 mokazana ¢otorpadus pe3pO0BOro 3M€MEHTa B COOTBETCTBUH C

BapUAaHTOM OCYIIECTBIICHHS HACTOAIIETO U300PETEHUS.
BAPUAHTLI OCYINECTBJIEHUA

[070] HacTosmee m3o0OpeTeHHe CTAHET MOHATHEE W3 CIEAYIOMIETO OIHMCAHUS, B
KOTOPOM TPEAOCTABICHBI HEOTPAHHYUBAKOIKE 00bICHEHH. CeayeT OTMETHTD, YTO
TOJIOKKA, Ha KOTOPYIO OCAKIAEHBI PA3HYHbBIE CIIOM B COOTBETCTBHH C HACTOSAIIHM
W300peTeHHEM, TIPEAMOYTHTEIPHO BBITOJIHEHA W3 CTalW, W 4YTO HACTOSMICE
W300pETeHHE MOYKHO BBIMOJTHATE B PABHOM CTEMEHH IO OTHONICHHIO KakK K

OXBaTbIBACMOMY, TaK U OXBATbIBAOICMY KOHILY.

[071] Pe3pO0Bast 4acTh IO HACTOSAMEMY H300PETCHUIO CHCTEMATHYECKH COACPKUT
pe3p0y, KOTOpas TPOXOAWUT TIO €€ HAPy)KHOW WM BHYTpeHHEeH mepudepuitHOn
MOBEPXHOCTH B 3aBUCHMOCTH OT TOTO, SBJIAECTCS JIH Pe3b00BAs 4aCTh COOTBETCTBEHHO
OXBATBIBACMOM WM OXBAaTBIBAIOINCH, W MEPBYIO YILIOTHSIOMIYIO MOBEPXHOCTH HA
yKa3aHHOH nepu()epHifHON TOBEPXHOCTH, TIPH 3TOM YKa3aHHAS NepBas YIUTOTHIFOIIAS
MOBEPXHOCTHh BBHIMIOTHEHA C BO3MOXKHOCTBIO OOECTICUEHHS HATATA TPH KOHTAKTE
«METAUI-METAUD € COOTBETCTBYIOIIEH BTOPOM YIUIOTHSIOMIEH MOBEPXHOCTEHIO,
NMPHHAJTIEKAMENH KOMIUIEMEHTAPHOW pe3b00BOM YacTH. YIUIOTHSAOMIAS TTOBEPXHOCTH
Ba)KHA JJI1 p€36OOBON YAaCTH B COOTBETCTBUH C HACTOAIIAM H300PETEHHEM, TIOCKOJIBKY,

CCJIK OHA TTIOKpPbITA B COOTBCTCTBUHU C HACTOAIIUM I/I306peT€HI/IeM, OHA 00ECIEYHBAET
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repMETUIHOCTD MO OTHOHICHHUIO K Ta3y W KHUIAKOCTH IIPH KOHTAKTC METaJIJI/ METAILL.

[IpeanouYTHTETPHO KOHTAKT METAJU/METAIIT 00ECTIEYHBAETCS C HATATOM.

[072] B omumcanum, npeacTaBIEHHOM HWDKE, CIIOH OCAKICHBI IO MEHBIIEW MEPE HA
pe3b0e pe3pOOBOM YacTH B COOTBETCTBHM C HACTOSIIIMM HW300pETEHHEM H Ha

yHJ'IOTH)IIOIl[CfI NOBCPXHOCTH.

[073] B cooTBeTcTBHM C HACTOSIIMM H300PETCHHEM METAJUTMYCCKUW CIIOH, T
LIUHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM I10 BECY, OY/IET OCAKAATHCA HA MOATIOKKY
TpyOHOH  pPe3pOOBOM  4YacTH, NPEANOYTHTEIBHO  BBIIOJHEHHOM W3  CTajH.
MeTannuueckuil c0M B COOTBETCTBHM C HACTOALIUM H300PETEHHEM B HACATBHOM
BAPUAHTE OCAXKIEH DSJIEKTPOIUTHIECKHM CcrocoOoM. [lpuHImm maHHOrO THNA
3JEKTPOJIUTHYECKOTO TOKPBITHA NpHBEIECH HWwke. lloMuMO ero MexaHMYecKOU
IPOYHOCTH, OCHOBHBIM IIPEUMYLIECTBOM METAJUIMYECKOIO CJIOSL ABIAETCS  €ro
MHUKpPOCTPYKTYpHas OJHOPOJHOCTb. B 1MaHHOM ciy4ae cleayeT MHOHHMMAaTh, 4YTO
«MHKPOCTPYKTYpPHAs OJHOPOJHOCTH» HE 00S3aTENBHO MOAPa3yMEBAET OJHO(PAZHYIO

KPUCTAJUTHYECKYIO CTPYKTYPY; HATIPOTUB, BEPHBIM SBIIIETCS OOPATHOE.

[074] B KOHTEKCTE HACTOSAMIETO HM300PETEHUS TEPMUH «METAILTHYECKHU CIOK»
O3Ha4aeT CjoH, cocrosmmi w3 MeTawa. OYeBHAHO, 4YTO TPUMECH MOTYT
MPUCYTCTBOBATh, HO  MPEAMOYTHTENIBHO  CIOW  SBISETCS  HMCKIIFOUUTEIBHO
METAUIMYECKAM.  VICKIMIOYHMTENTBHO  METANIMYECKMM  CIOM 1O  HACTOSMIEMY
HW300PETEHHIO UMEET MTPEUMYIIECTBO, 3aKITFOYAIOIIECECS B HATMYUH MHKPOCTPYKTYPHOU
onHopoaHocTH. Ilo cyTH, moa ONTHYECKHMM MHKPOCKOIIOM TIPH YBEIWYECHHH,
cocrasysronieM x500, HabMrOgaeMass MUKPOCTPYKTYPa UMEET OTHOPOIHBIM BHEITHUN

BHJI.

[075] I[Io cyTH, Kak MeEXaHHYeCKass MPOYHOCTb, TaAK M MHKPOCTPYKTypHas
OJHOPOJHOCTh METAJUIMYECKOTO CJOSA ABISIOTCA 3HAYUTEIBHO NOBBIMICHHBIMH II0
CPaBHECHHIO C TAaKOBBIMH JJI1 OPTraHHYECKUX IIOKPBITHH, KOTOPBIE, KPOME TOTO,

XapaKTEPU3YIOTCA 00Iee HU3KOU YCTOMUHNBOCTHIO K TEMIIEPATYPHOMY BO3ICHCTBHIO.

[076] OcaxaeHue MoCcpeaCTBOM 3JIEKTPOJIN3A SIBISETCA METOIUKOM, MPUMEHIEMOMN
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B JAHHOM CJIy4ae JUId BOCCTAHOBJICHHS HOHOB WJIH OKCHAOB METAUIOB IO YHCTHIX
METAJJIOB IyTeM TMPUMEHEHHS 3EKTPUYECKOTO TOKA C TUIOTHOCTBIO, KOTOPAs MOKET
COCTaBISITH OT lA//:[M2 mo 100 A//:[M2 B KOHTEKCTE€ HACTOSIIETO HW300pETEHUS.
ONEKTPOIUTHYECKAas: BaHHA HAaXOJWUTCA NMpH Temmeparype B auama3one oT 18°C mo
50°C. Hmwxe 18°C s¢pdexTuBHOCTH BaHHBI ABIAETCA HeAOCTaTOYHOM. Brrime 50°C
XUMUYECKHE KOMIIOHCHTHI (HampuMep, A0O0aBKH) BaHHBI OyayT pasnaratecsi. B
Ka4yecTBe MPUMEPa CIOCO0 OCAKAECHHUS METAJUIMYECKOTO TOKPBITHSA, W3BECTHBIM Kak
3JIEKTPOJIN3 ¢ MOMOIIbI0 Oydepa, MOKET TPeOOBATh OYE€Hb BBICOKHX 3HAYEHUH TOKA,

HAXOJAIIHUXCA Y BEPXHEN TPAHULIBI JUANA30HA, PUBEACHHOTO BBILIE.

[077] ONEeKTPOIHUTHI HEOOXOAMMBI I OOECHEUEHHs JJIEKTPOTPOBOJAHOCTH H
MOTYT TIPEACTaBIATh COOOH BOJHBIE PACTBOPHI WM PACIUIABJICHHBIC COJIH.
MeTtannuueckuit cioi, rie HUHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM T10 BECY, MOYKHO
OCAXIATh JJIEKTPOIMTHYECCKHM CIIOCOOOM; JAaHHYK) METOJUKY TPHMEHSIIOT B
HACTOSIIEM U300pETCHHH. J[pyTHe MeTaIIbl, TAKHE KaK ME/Ib HITH Ta)KEe HUKEITh, TAKKE

MOJKHO OCAKAATDh SJICKTPOJIUTHYCCKHUM CIIOCOOOM.

[078] DIIEKTPOJIU3 B BOJHOU CPEIE OCYMECTBIAIOT C TOMOIIBIO CUCTEMBI U3 ABYX
3IEKTPOJIOB, COCTOSINEN M3 aHO/A M KaTtoaa. BoccTaHOBIIEHHE HOHOB TIPOMCXOIUT HA

KaToJie ¥ ONPEAEIAETCS CIEAYIOIUM BBIPAKECHUEM:

.
M" +ne M, rne M npencrasisier coO0M METAUL, M 7 TPEACTABIAET COOOH IIeNoe

HHUCIIO.

[079] B cnydae 35nekTpoOCaKACHUA KATOJOM SBISAETCS MOJIOKKA, HA KOTOPYIO
MPOUCXOUT ocaxkacHue. [1o cyTH, B nacanbHOM BapuaHTE MOAI0KKOM ABISIETCA CTANTb

B ClIyHdac HaACTOANICTO I/1306peTCHI/I?I.

[080] Ha anome momydeHHas peakisi MPEACTABISIET COOOW OKHUCJICHUE BOJBI C
oOpa3zoBaHHEM Ta3000pa3HOTO MOJIEKYJIIPHOTO KHCIIOPOAA B COOTBETCTBHH C JIBYMS
YPaBHEHUSAMH, TIPEJCTABICHHBIMHA HUKE, B 3aBUCUMOCTH OT TOTO, SIBJISICTCS JIK Cpeaa

COOTBETCTBEHHO KHCJION WU IEJTOYHOM:
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(1) 2H20_>02(g) ‘~’4F[Jr +4e
N
(2) 6OH —3H,0+ 3205, +6€

[081] OnpHO¥M U3 OCHOBHBIX TPYJHOCTEM C 3JEKTPOIM30M B BOJHOM Cpele SBIACTCA
KOHKYPEHIUsS, KOTOpPas BO3HUKAET MEXKAY BOCCTAHOBJICHHUEM HOHOB METAJIOB H

BOCCTAHOBJICHHUCM PAaCTBOPHUTEILA HA KAaTOAC, OTIPCACIICHHBIM peaKHHefI:
(3) 2H20+26'—>H2(g) +2OH-

[082] B Teopum peakumu, KOTOpBIE [JOJDKHBI NPOUCXOAUTH, 3aBUCAT OT
MOTEHIMAJIOB 3JIEKTPOOB, KOTOPHIE B CBOIO 0YEPE/b 3aBUCAT OT KaKJ0T0 BEIOPAHHOTO
MaTepuana, HO SKCIIEPHUMEHTHI, MMPOBOJUMbIE B KOHTEKCTE HACTOSIIEr0 H300pETEHNU,
o0ecreunBalOT Pe3yibTaThl, KOTOPble TPYAHO npeackas3atb. Ilo cyTw, KuHETHKa

peaKIMi ABIACTCA CIIOKHOM.

[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
NPEJOCTaBIEHO OOJbINE MOAPOOHOCTEH, OTHOCSIIUXCA K JIEKTPOIUTHUECKOMY

OCAKACHUIO IIMHKA WIH CIlJIaBa IUHKA Ha ITOAJIOKKH.

[084] OcakaeHre METAITMYECKOTO CIIOsA, /e IUHK (Zn) SBISAETCS OCHOBHBIM
3JIEMEHTOM TIO BECY, B COOTBETCTBHH C HACTOAIIUM H300PETCHHEM Ha TOJIOKKY,
NPEINOYTHTETFHO CTallb, O3HAYAET, YTO KAaK OKCIUTyaTAMOHHOE CBOMCTBO B
OTHOINEHUH KOPPO3HH, TAK U YCTOHYHBOCTD K 33 JHPAHHUIO U MEXAHHUYECKYFO MTPOYHOCTh
y3J71a MOYKHO U3MEHATh OJHOBPEMEHHO. [[pHCyTCTBHE 37EKTPOIMTHIECKOTO TTOKPBITHS
B BHJIE CTIABA C 3JIEMEHTOM, OTIMYHBIM OT IWHKA (Zn), TPUCYTCTBYIOINM B KA4€CTBE
OCHOBHOTO JJIEMEHTAa, T.€. XapaKTePU3YIOIIHUMCS CaMbIM BBICOKHM 3HAYECHHEM
COAEPKaHUs MO BECY M3 3JIEMEHTOB CIUIaBa, SBIAETCS HEKEIATENbHBIM, IMOCKOIBKY
nokazateny 3(p(HEeKTHBHOCTH 3KCIUTyaTAIMOHHOTO CBOMCTBA B OTHOLICHWH KOPPO3HUH

SBIIAFOTCS] TAKOBBIMH, KOTOPBIE HE 00eCTeYnBarOT HeoOxoaumoro ¢pdekra. TommmuHa
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METAIIMYECKOTO CIIOSI, TAE IMHK (Zn) SBIAETCS OCHOBHBIM 3JIEMEHTOM TIO BECy,
MPEANOYTHTENIBHO HAXOAUTCS B AUana3oHe ot 4 1o 20 mxMm. Ecnuy ToMmuHa COCTaBIsAEeT
MeHee 4 MKM, TPOTHBOKOPPO3HOHHBIM 3((EeKT CHIKAETCS, TOCKOIBKY CJIOU
MOABEPTaETCS PUCKY MPOSABIEHUS HEAOCTATOYHOCTH 3KCIUTyaTALIMOHHOTO CBOWCTBA B
OTHOIIEHWH Koppo3uu. Ecmm Ttommmuaa coctaBmsier Oonee 20 MKM, CYIIECTBYET
BBICOKHH PHCK Hakorenus H, u3-3a oOsemuHenus H' B cOOTBETCTBHHM ¢ ypaBHEHHEM
(1). Yem Tomime cI0#, TeM 3HAYHTENIbHEE JaHHOE HakoruieHue. [Ipu 3ToM cymiecTByer
OTIACHOCTH TOTO, YTO Ta3000pa3Heii H, Oyner ckamnmBaTthes B CTPYKTYype, KOTOPas
cTaHeT Oollee XpYNKOH H3-3a 00pa3oBaHHMsA BHYTPEHHHX HampsbkeHud. Eme Oomee
MPEANOYTHTEIBHO TOJIIIMHA METAINIMYECKOTO €0 HAXOAMUTCA B JMANa3oHE OT 6 10

15 MKM.

[085] Merannmuyeckuii coH, rae HUHK (Zn) SBISETCS OCHOBHBIM 3JIEMEHTOM TIO
BECY, OC@KACHHBIM OSJCKTPOJMTHYECKHUM CIIOCOOOM, MOXET OBITh JOTIOJTHEH
MOCPEICTBOM JOTIOTHUTEIBHBIX 00pab0TOK, TAKUX KaK 00pa30BaHHE MMACCHBHPYIOMIETO
CJIOSl HA METAJUTMYECKOM clioe. B 01HOM BapHaHTe OBEPX BCETO METAJUTMYECKOTO CIIOS
WM TIOBEPX €ro 4YacTH TaKKe MOXKHO OC@XKJIATh CIIOM CMAa304HOr0 MaTepuala,
COJIEpP’KAIMUKA CMOJy M TIOPOIIOK CYXOro TBEPAOr0 CMa30YHOTO MaTepHuaa,
JUCTICPTUPOBAHHBIN B JaHHOM cMoJie. B momoHeHue K cBOeH (PYHKIIMH CMa3bIBAHHS,
JaHHBIN CIIOM MOJKET CITOCOOCTBOBATH TMTPOTHBOKOPPO3HOHHOM (PyHKIMH. B KOHTEKCTE
HACTOSTIETO W300PETEHHS BITOJTHE BOZMOKHBIM SBJIIETCS OCAKACHHE CIIOSI CMA309HOTO
Marepuanga JAHHOTO TUIA HA MACCUBUPYIOMIHH cioi. Cnol CMa304HOr0 MaTepHala
HAMEET TOJIIUHY B AUana3oHe oT 5 MkM 10 50 mkM. Ecnu TonmiuHa cOCTaBIIIET MEHEE
5 mkM, 3(dexT cMaspIBaHUS HE SBISAETCA YIOBICTBOPUTENBbHBIM. Ecmu TOonmuHa
coctaBiger Oomee 50 MKM, MaKCHMAIbHBIH MOMEHT CBHHUYMBAHHSA MOJKET CTaTh
CIIMIIKOM BBICOKHM. KpomMe TOro, eciu TONMIMHHA COCTaBIsieT Oojiee S50 MKM,
CYIIECTBYET OMACHOCTH TOTO, YTO MOKET OOPA30BBIBATHCS KPOIIKA, TIPOUCXOIAIAST 3
MOBPEKAEHHOTO TOKpPBITUA. Kpomika JaHHOrO TuUma MOXKET OMyCKaThCs Ha JHO
HE(TIHOW CKB@KWHBI W, CJIEIOBATENBHO, TPHBOAUTh K YXYANICHHIO YCIOBHH
SKcITyaTauuu. [IpeanoyTUTeENnbHO CIIOM CMa304HOrO MaTepuaia UMEET TOJLIUHY B

muanasoHe ot 10 MkM 1o 30 MKM.
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[086] Jlpyrre BapWaHTHI BKIIOYAIOT OCAKICHHE OApPhEPHOTO CJIOSA, KaK MPABHUIIO,

M3BECTHOTO KAaK YIUTOTHUTEIh, HA 00PAa30BAHHBINA TACCUBUPYIOIIHHA CIIOM.

[087] JIpyro# BapuaHT TaKKe BKIIFOYAET OCAKICHHE CIIOS CMAa304HOr0 MaTepuana

Ha BECh ITACCUBUPYIOIUH CI0H, KOTOPBIM ObLT 00pa30BaH, UK TOJIBKO HA €T0 YacTh.

[088] Takke BIIOTHE BO3MOKHBIM SABJSETCS OCAKACHUE CJIOSA CMa304YHOIO
MaTtepuaia, 00JalaloIIero Wik He 00IaJaroIiero MPOTUBOKOPPO3HOHHON (YHKITHEH,
HAa METAJUIMYECKHH CJIOW B ILIETIOM WM TOJBKO HAa €ro 4acTh 0e3 oOpa3oBaHHA

NaCCUBHUPYIOLICTO CJIOA.

[089] PaszmuyHbIe clTOM B pa3HMYHBIX KOH(PHUTYpAIUSIX HACTOAIIETO H300PETECHUS
OCAKJAIOT  MOCPEJCTBOM  MOCIEIOBATENBHBIX  TEXHOJIOTHYECKUX  ONEpaLHi,
OCYILIECTBIIAEMBIX TPEATOUYTUTEIHHO IO OTHOIIECHHUIO K METAJUTMYECKOH MOII0KKE HITH
eme OoJyiee MPEAIIOYTHTEIBHO IO OTHOIIEHHIO K cTami. OCYHIECTBIAIOT CIIEIYFOIIHE
TEXHOJIOTHYECKHE OTIEPALIMU: XUMHUYECKOE MM 3JIEKTPOXHUMHUYECKOE 00€3KUPUBAHUE
MOJUIOKKH C TIPUMEHEHHEM PACTBOPUTENIEH W/HIM TICTIOYHBIX PAcTBOPOB C
MOCTIEAYIOMIEH  MPOMBIBKOM. 3aTem OCYIIECTBIIIOT  XUMHYECKOE WA
3JIEKTPOXUMHUYECKOE PACTBOPEHUE TMOBEPXHOCTH TOMJIOKKH TPEAMOYTHTETHHO
MOCPEJICTBOM TMOTPYKEHHU TOJJOKKH B KHCIBIM PAcTBOP C LENBIO YCTPaHEHUS

MOBCPXHOCTHBIX OKCHUOOB.

[090] [ToBEpXHOCTP MOKHO AKTHBHUPOBATh IyTEM MPUMEHEHHUA CJEAYHOIIUX
MPOAYKTOB: XJIOPUCTOBOJOPOTHON KUCIOTHI, CEPHOU KUCIOTHI, (POCHOPHONU KHUCITOTHI,

A30THOM KHUCIIOTHI, (PTOPUCTOBOTOPOTHOM KHCITOTHI WITH CMECH JAHHBIX KUCJIOT.

[091] B cooTBETCTBHH C HACTOAIMMM H300PETCHHEM METAJUTHYECKHH CITOH, TC
IUHK (ZNn) SBASETCS OCHOBHBIM 3JIEMEHTOM TIO BECY, OCAXKACH HA PE3bOOBYIO KOHIIEBYIO
YacTh, COAEPIKAIIYI0 Pe3b0y W MEPBYIO YIUIOTHAIOIMYIO MTOBEPXHOCTh. JTO O3HAYAET,
YTO TMOKPHITHE B BHJIE METAJUTHYECKOTO CJIOS, B HICATPHOM BAPHAHTE BBHITOJHEHHOE C
MOMOTIBIO 3JIEKTPOJIH3a, MOXKET TPEACTaBIATh COOOW LMHK (Zn) OTACIBHO WK
OWHAPHBIHN CIUIaB IUHKA (Zn) THma Zn-X, B KOTOpoM X BeIOpaH u3 HuKes (Ni), skenes3a

(Fe), maraus (Mg) u mapranma (Mn).
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[092] Uucteiii Zn OyAeT TPUMEHATHCS H3-32 €r0 MPOTHBOKOPPO3SHOHHBIX U
MPOTHBO3aIUPHBIX XAPAKTEPUCTHK. B COOTBETCTBHMH C HACTOALINM H300PETCHHUEM
MPUMEHAIOT METAJUTHYECKHUN CTIOM, T/I€ HUMHK (Zn) ABISAETCA OCHOBHBIM 3JIEMEHTOM IO
BECY, ITOCKOJIBKY, II0 CPABHEHHIO C JKEJIE30M, C YYETOM IOJIOKKH CTaJbHOIO THIIA
LUHK XapaKTepu3yeTcs 0oee OTPULATENbHBIM 3HAYEHUEM CTAHIAPTHOTO MOTEHIIUAA.
NubiMu croBaMu, B JaHHOM ciy4yae Zn oOecmeunBaeT 3(P(EeKTHBHYIO KaTOIHYIO

3aIIUTY OT KOPPO3HUH.

[093] C y4eToM MNOJJIOKKH CTaJIbHOTO THUIIA MPUMEHEHHE YHUCTOr0 Zn, TaKUM
0o0pa3oM, He SBIAETCA MPOOJIEMATUYHBIM, HO Zn-Ni1 NpeanoyYTHTENEH, MOCKOIbKY
YUCTHIH Zn MOTPeOIsIeTCss (XMMUYECKH pa3pynIaeTcs) ¢ OONbIned CKOpOCThI0. Takum
00pa3oM, MOMKET MOTPEeOOBATHCSA OCOOCHHO TOJICTBIM CJIOHM, KOTOPBIH HE SBIIIETCS
MPEAMOYTHTEIBHBIM Ha Pe3b0€ M Ha YIUIOTHAIOMEH MOBEPXHOCTH. [10 CyTH, TONCTHIH
CIIOM MOKET TPUBECTH K OOJiee MENKOMY 3a30py Ha BHTKAaX PE3bOBI, YTO MOIKET
VXYJIHUTh ONTUMHU3ALUI0 TOBEPXHOCTEW KOHTAKTA, KOTOPAsk MOXKET MPEANOYTUTEILHO
OBITH BBIMOJIHEHA B 3aBHCUMOCTH OT THUNA COoeTUHEHHsA. HeoOXoaumMo MpHMEHSTH
Zn-Ni, HEe TOJIPKO W3-3a €T0 MPOTHBOKOPPO3ZHOHHBIX XapPaKTEPUCTHK, HO TAKXKE W3-3a

€TI0 MPOTUBO3ATUPHBIX XaPAKTCPUCTHUK.

[094] Zn-Fe Taxke SABIAETCS NPOTEKTOPHOM 3aIUTOM MO OTHOWICHHIO K
MPEANOYTUTENTFHOU TOMJIOKKE cTambHOTO THHA. Crioit Zn-Fe sBIAeTCS XOpPOIIUM
ycumTeneM anresun. Zn-Fe oOecmeunBaer 0ojiee HU3KYIO CKOPOCTh KOPPO3HH IO

CPaBHEHUIO C YUCTHIM Zn.

[095] Zn-Mg TnpencTaBisAeT HHTEPEC, NOCKONBKY JAHHBIA CIDIAB 3aMEIJIET
CKOPOCTh KOPPO3WH Ojarogaps TNPHUCYTCTBHIO Mg B cllydae NpPeaIOYTHTETHHOM

IIOATTOKKH, T. €. CTAJIH.

[096] C y4eToM TOJUIOKKH CTAIbHOTO THMA Zn-Mn oOecrieunBaeT OaphepHYIO
3amuty. Tem He MeHee, PYHKIUS OapbePHOU 3aIIUTHI SABISETCS MPEHUMYINECTBEHHOM C
TOYKH 3PEHUS TPOTHBOKOPPO3UOHHOW YCTOWYHMBOCTH, TOCKOJIBKY OHA HE OyJeT
MOABEPTAaThCSI KOPPO3MHM M OCTAHETCS HemoBpekaceHHOW. Kpome Toro, oHa

XapaKTCPpU3yCTCA OYCHDb XOPOIIHMM JSKCIITyaTallHOHHBIM CBOMCTBOM B OTHOIICHUH
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KOPPO3HUH IIPU €CTECTBEHHOM BO3/JICHUCTBUU.

[097] CrnenyeT HamOMHUTb, UYTO 3JIEKTPOJIUTHYECKOE OCAKACHUE MOXKHO
MPUMEHATh JJ  YJIyYIIEHUS OJHOPOJHOCTH OCAKICHHS C TOYKH 3pPEHHUA
MUKPOCTPYKTYpbl.  O4YEeBHAHO, CYIMIECTBYIOT JPYTHE CIOCOOBI  OCAKICHHA
METAJUTMYECKOTO TOKPBITHUA, TAaKHE€ KaK TaJlbBaHUYECKOE TMOKPHITHE METAIIOM,

HATbIJIEHUE WK Jaxke TudPpy3HOHHOE IUHKOBAHUE.

[098] AnpTepHaTHBA, COCTOSIIAs B OOPa30BAaHWUU IMACCHBHPYIOMIETO CIOS Ha
METAJUTMYECKOM  CJI0€, O3HAYaeT, UTO YCTOMYUBOCTh K KOPPO3UHU MOKHO

JOTOJIHUTEIILHO YIIyYIHUTh.

[099] AIbTEpHAaTHBA, COCTOSIIAS B OCAKIACHUHU CJIOA CMa304YHOr0 Marepuana,
COJEPIKAIEr0 CMOJIY M IIOPOIIOK CyXOro TBEPAOrO0 CMAa304HOrO MaTepuana,
JUCTIEPTUPOBAHHBIA B YKA3aHHOM CMOJIE, MOBEPX IO MEHBIIEH MEPE y4acTKa 4acTH,
O3HAYAET, YTO MOMEHT CBUHYMBAHMSA COCIMHEHHSA MOJKHO JIy4Yllle KOHTPOJIMPOBAaTh U

MO’KHO M30€KaTh 3aTUPAHUS.

[0100]  TIlopomok cyxoro TBEpAOTO CMAa304YHOT'0 MaTepuaja MPEANOYTHTETHHO
BBIOpaH W3 rpynmsl, coctosmier u3 mommureTpadropaTrneHoB (PTFE), aucynsdumos

moymmoaeHa (MoS,), yraepoansix cax (C), propunos rpadura (CFy) mnm ux cmecu.

[0101]  PTFE (momuareTpad)TOPITHICHBI) 00SCTIEYHBAIOT CMA3bIBAIOIIHE CBOMCTBA C
KO3((PHUIIMEHTOM TPEHUS, KOTOPHIA CTAOWIICH TIPH JABJICHHH B 30HE KOHTAKTa. | aKUM
0o0pa3oM, Jydyine KOHTPOJIUPYETCS MOMEHT CBHHUMBaHUA. CpemHHH pa3sMep YacTHIl
PTFE mno HacTosmemy n300peTeHHIo cocTaBisieT MeHee 15 mxm. Ecnu pa3mep yactu
cocTaBysieT 6osee 15 MKM, TUCTIEPCHS B CMOJIE MOKET OBITh TETEPOTEHHOM, TIOCKOJBKY
YacTUIl OyAyT HMMETh CIIMIOKOM OOJBINYI0 TOJMIWHY TIO CPAaBHEHHIO C OOmEeH

TOJIIIUHOM CJIOSI CMA304YHOTO MaTcpuanna.

[0102] Cwmona BpIOpaHa W3 TPYIIBL, COCTOSAMIEH W3 TIOMHBHHHIOBBIX CMOJ,
SMOKCUAHBIX CMOJI, aKPUJIOBBIX CMOJI, MOJUYPETAHOBBIX CMOJ M MOJIUAMUIUMUIAHBIX

CMOJI.
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[0103]  TloNWBUHMIIOBBIE CMOJIBI, SMOKCHIHBIE CMOJBI W AKPHUIIOBBIE CMOJIbI
VIOBIETBOPUTENBHBIM  00pa30M  TPHKJICHBAIOTCA K  METAJUIMYECKOMY  CIIOIO,

coJiepkalemMy Zn, WK K NaCCUBUPYIOIIEMY CIOK0.

[0104]  IlonmuypeTtaHOBBIE CMOJBI UMEKOT MPEUMYIIECTBO, 3aAKIIFOYAIOIIEECT B TOM,
YTO OHH SIBJIAFOTCS, B YACTHOCTH, XUMUUYECKH YCTOMYMBBIMU U UX JIETKO UCIIOJIb30BATh

noCPEACTBOM OTBCPIKACHUA.

[0105] IlonmamMmuauMHIHBIE CMOJBI SBIAKOTCA, B YACTHOCTH, YCTOWYUBBIMHU K

H3HOCY.

[0106] B mnpeanoyTUTENBHOM BapUaHTE OCYLIECTBICHHUA CMOJA  SBIAECTCS
AKPHJIOBOM 10 THIy, W TOPOIIOK CYXOro TBEPAOTO CMAa304HOTO MaTepHaa,
JUCTIEPTUPOBAHHBIN B YKa3aHHOM cMoJe, cOAepKUT 0T 3% 10 15% yrnepoaHsIx cak,
MoS; wmm mutnokapoamaroB momuoaeHa (MoDTC), oTaenbHO WM B KOMOWHAIIHH.
JlaHHas KOMOWHAIMA TIPOSBIIAET CHHEPTHUYECKHH 3(P(EKT OTHOCHTEIBHO 3aLIUTHI OT

3aaupaHuia, aare3uy U KOHTPOJIA MOMCHTA CBUHYHMBAaHUA.

[0107]  Hucymeduasr momudaeHa (MoS,), tutuokapoamarel mommoaena (MoDTC),
yranepoanbie caxu (C), dropumsr rpapura (CFy) wimm mx cMech 00eCneUHMBarOT
CMAa3bIBAIOTINE CBOMCTBA C KOO(PPHUIIMEHTOM TPEHUS, KOTOPHIH CTAOWUJICH MPH JaBICHUN

B 30HE KOHTaKTa. TakuM 00pa3oM, JIydIne KOHTPOJIUPYETCS MOMEHT CBUHUHBAHUS.

[0108] [Tpoussoaubie M0S, Takke 00J1aaFOT BCEMH CMA3bIBAIOIAMHU CBOHUCTBAMM,

YIOOMAHYTBIMH BBIIIC.

[0109] B mnpeanoyTUTENTPHOM BAapPHAHTE OCYINECTBIICEHHS OCAKICHHBIE CIIOU
MeTajia, coaeplKammue Zn, TPEACTABIIIOT COO00M OWHapHBIA croiaB  Zn-Ni,
comepxkamuii 0T 12% n0 15% Ni, ocTaTOK, OYEBHIHO, MPEACTABISET COO0H Zn
HEN30EKHBIE TIPUMECH, TIPUYEM CyMMa KOJMYECTB COCTABIIET CTPOTO MeHee 3% 1o
: o .
Becy. Ilo cytu, mpu coaepkanuu Ni meHee 12% yCTOMYHMBOCTH K KOPPO3UHU HE
ONITUMHU3UPOBAHA, TIPU OSTOM TIPH COACP)KaHWHM HHKeNns Oonee 15% cTpykTypa
MOKPBITHA OOJNBIIE HE ABIETCS OAHO(MA3HOH, a sABIACTCS MHOTO(Ma3HOH, U

OPUCYTCTBYIOIIHUC (1)21351 BBI3BIBAKOT BHYTPCHHHUC HAMNPKCHHUA W JCTTAOT IMOKPBITHC
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XPYIIKUM.

[0110] HaxoHen, MUKPOCTPYKTYpa JaHHOTO MPEANOYTUTENIBHOIO METAINTMYECKOTO
MOKPBITUS B BUAE Zn-Ni, coaepxkamiero ot 12% mo 15% Hukens, mpeamouYTHTETHHO
MPEACTABIIET COOOM MHKPOCTPYKTYpPY oaHodasHoro tuma, ©u (asza, Koropas
MPHUCY TCTBYET, SABIsAETCA raMmma-(as3oi mo tumy. J[aHHAsS KpUCTAJUTHYECKas CTPYKTypa

raMMa-THITa 00ECTIEYUBAET JIyYIIYIO0 YCTOMYHUBOCTh K KOPPO3HH.

[0111]  IIpeamoYTUTETHPHO MACCUBUPYIOMIMHI CIOW COAEPIKUT TPEXBATICHTHBIM XPOM
Cr(III). JlaHHBIN TpeXBaJEHTHBIA XPOM ABISIETCA 0OJIE€ YCTOWIMBBIM, 10 CPABHEHUIO C

Cr(II), u e BpeneH ans 310poBbs, B oTauuue ot Cr (VI).

[0112]  IIpeAnodTHTENHPHO MACCUBUPYIOIIUMN CIIOM, €CIIM OH MPUCYTCTBYET, MOKPBIT
OapbepHBIM CII0EM, OOpPa30BAHHBIM CIIOEM MHHEPATBHONH MATPHIBL, COJEPIKAIIUM
yacTuipl auokcuaa kpemuus (Si0,). JlaHHBIA OapbepHBIH CIIOW  yIIydImaer

MPOTUBOKOPPO3HOHHYIO YCTOMYUBOCTb.

[0113]  AnpTepHaTHBA COCTOUT B MPUMEHEHUH MACCHBUPYIOMIETO CIIOS, TIOKPHITOTO
OapbepHBIM  CIIO€M, OOpPa30BaHHBIM CJIOEM  OPTraHOMHHEPATBHOW  MATPHIIBI,
COZIEPKAIMUM 4YacTHIBI JHOKcHaa kKpemHus (S10,). JlaHHBI OapbepHBIA CIOH

yIy4IIaeT MPOTUBOKOPPO3HOHHYIO YCTOMIUBOCTb.

[0114] OpuH BapuaHT OCYIIECTBIIEHHSA BKIIOYAET OCAXKIAECHHUE CIIOSA CMa304YHOTO
MaTepuana Ha MNACCHUBHPYIOIIMM CIIOM € LENbI0 JIyYIIEro KOHTPOJA MOMEHTA

CBUHYHWBAaHUA COCAUHCHUA H BO H30eKaHue 3aaypaHu-.

[0115] KownTakT MeTamu/mMeTa1 pe3bOOBBIX YaCTEH MO0 HACTOSAIIEMY H300PETCHHIO
BBITIOJTHACTCA C HaTAroM. «HaTsar» wMexmay OXBaThIBAEMBIM U OXBATHIBAIOIITAM
3JIEMEHTAMH TI0 HACTOAIIEMY H300PETEHHIO COOTBETCTBYET JAHAMETPAIBHOMY HATATY
MEXKIYy COMPSDKEHHBIMH TOYKAMH JIBYX TOBEPXHOCTEH BpamieHuWs. B dYacTHOCTH,
JAHHBIA JTHAMETPANBHBIA HATAT OMPEAEIIIETCS PA3HOCTHIO B JHAMETPE TMOCTOSHHOTO
paspe3a TMOBEPXHOCTEH B COMPSDKEHHBIX TOYKAX JIBYX MOBEPXHOCTEH BpAIEHUS.
JlaHHY0 Pa3sHOCTh MOKHO HM3MEPATH mepes COOPKOM YKa3aHHBIX 3JIEMEHTOB, 3aTEM

MOKHO OLICHHUBATDL HAa MOBCPXHOCTHU KOHTAKTA, KOTJA ABA 3JICMCHTA HAXOAATCA B c60pe
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APYT OTHOCHUTENbHO Apyra. Ha mpakTthke OOBIMHBIM J€IOM SBIISETCS OOECTICUYEHHUE
TOTO, YTOOBI OJWH JHAMETP YACTH HAPY)KHOH TepuepuiHON TOBEPXHOCTH
OXBATBIBAEMOTO 3JIEMEHTa OBUT HEMHOTO OOJIbIIE JUAMETPa YacTH BHYTPEHHEH
nepuepuitHON MOBEPXHOCTH OXBATBHIBAIOIIETO 3JIEMEHTA. JTO TMPHUBOIUT K OOMEHY
MaTEpPHaioM B 30HE KOHTAKTA MAHHBIX TMOBEPXHOCTEH. Takum 00pa3oM, BBICOKOE
JaBIIEHUE B 30HE KOHTAaKTa OOECIEYMBAETCS MEXKIAY YKA3aHHBIMH COIMPSKEHHBIMU

TOYKAMMU.
ITPUMEPDI

[0116]  Heorpanuumusaromue npuUMEpPH pPe3bOOBBIX YacTe (JIMOO OXBATHIBAEMBIX,
MO0 OXBATHIBAIOIIUX MITH KAK OXBATHIBAEMBIX, TAK M OXBATHIBAIOIINX ), BHITIOJTHEHHBIX
W3 CTalk, OINMWCAHHBIX HIDKE, O00padaThIBaIM SIEKTPOTUTHYECKAM CIOCOOOM C
MOMOINBI0 OWHAPHOTO CIUIABA LIMHK-HUKEIb. DWHAPHBIA CIUIAB I[IMHK-HHUKETb,
NPUMEHAEMBIM B TpUMepax, JOCTymeH OoT koMmmanuu ELECTROPOLI
(3aperucTpUpOBaHHAS TOProBas MapKa) MOJ KoMMepueckuM HasBanueMm ZELTEC 2.4

(3aperucTpUpOBaHHAS TOPTOBAs MapKa).

[0117]  IlapameTpbl 3IEKTPOIATHICCKON 0OPAOOTKH OBLITH CIIEAYFOIIHMH:
- TEMIIEPATYPaA NEKTPOIUTUYECKOH BaHHBL: Temp. = 36°C;

- pH snextponutnueckont Banusl: pH = 5.4;

- INIOTHOCTHh MPUMEHAEMOTO TOKA: J = 2 A/ﬂMz;

- BpeMs TPeObIBaAHHA B JIEKTPOJIUTHUECKOH BaHHE: t = 20 MHH.

[0118] Takum 06pa3oM, SAEKTPOUTHIECKYIO 0OPAOOTKY OCYNICCTBIIA B KUCIOW

cpene.

[0119] TlocpeacTBOM 3TOr0 MOMy4Yald METAIUTMYECKUM CIIOW, COJAEPIKALIUN IUHK
(Zn). TonmmuHa METAITMYECKOTO CIOA HAXOAWjach B amanazoHe oT 4,0 MKM 10
12,5 MmkM (KpaliHWE 3HA4Y€HHUs), OOBIMHO OT O MKM A0 TPHOIM3HTENBHO 8 MKM.

Conepxanue Hukems (Ni) HAXOAHIOCH, KaK MPABHIIO, B auama3one ot 12% mo 15%
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(xpaiinue 3Ha4yeHws). CregoBaTeNbHO, COAEPKAHHE IMHKA (Zn) HAXOAHMIIOCh, Kak
mpaBuio, B auama3one ot 85% mo 88% (kpaiinue 3HaueHWs). MeTaNTMIECKUN CITOU

00ajgan Kak MpOTUBO3aAUPHBIMHU, TAK M TPOTHBOKOPPO3UOHHBIMH CBOWCTBAMH.

[0120] Ecnm mpucyTcTBOBanm OapbhepHBIM CIOW, OH TIPEACTaBIS COOOM, B
YACTHOCTH, MPOAYKT, TpojaBaembiii oA HazBaHueM [INIGARD 460 ot kOMIaHUH

COVENTYA (3aperucTpupoBaHHAsA TOProBas MapKa).

[0121] Ecnam mpucyTcTBOBall TACCHUBUPYIOIMIMHA CJIOM, OH TPEACTaBILI COOOU, B
YaCTHOCTH, MPOAYKT, MPOIaBaeMbIi o HazBauueM FINIDIP 128 CF (He coaepkaniui
k00aneT) oT kKomnanuu COVENTYA (3aperucTpupoBaHHas TOpropas Mapka). Taxoke oH
MOXET TPEICTABIATh COOOM TPOAYKT, NPOJABAEMBIM TIO0J Ha3BaHHUEM FcoTlri
(3aperucTpupoBaHHas ToproBas wmapka) NoCo or wommanuu ATOTECH
(3aperucTpupoBaHHas ToproBas Mapka) Deutschland GmbH. Jlanubie n1Ba mpoaykTa
0o0MagaroT  O0COOBIM  TMPEHUMYHIECTBOM,  3aK/IIOYAIONIUMCS B OTCYTCTBUH

mectuBajeHTHOTo Xpoma (Cr(VI)).

[0122] B ummrocTpaTUBHBIX BApUAHTAX OCYINECTBICHHS, ONMMMCAHHBIX HUKE, KayKaas
pe3pOoBas YacTh MPETHA3HAYECHA UII 0Opa30BaHUS YaCTH PE3bOOBOTO TPYOHOTO
coequHenmsa. Kaxxgas pe3pO0oBas 4acTh MMEET OCh BPAIIEHHUS W COJEPIKHT Pe3bOy.
Pe3p0a mpoxoauT 1Mo HapyKHOHM Niepu(epHIHHON TTOBEPXHOCTH PE3bOOBOH YaCTH, €CITH
3TO OXBATHIBAEMBIA JJIEMEHT, HANPOTHUB, pe3b0a TPOXOAUT TIO BHYTPEHHEH
nepudepUiHON TMOBEPXHOCTH PE3bOOBOM YACTH, €CITH 3TO OXBATHIBAOIIMHA SJICMEHT.
Kaxmas pe3p00oBas 4acTh TaK)KE COJNEPKUT MEPBYIO YILIOTHSAIOIIYIO TIOBEPXHOCTh HA
nepuepuitHON TIOBEPXHOCTH, KOTOPAs PACIIONIOKEHA I OOECTICYeHHs HATATa TpU
KOHTAaKTE  «METAUI-METAJUD») C  COOTBETCTBYIOLIEM  BTOPOM  YIUIOTHAKOIIEH
MOBEPXHOCTHIO, TPUHAMICKANIEH KOMIUIEMEHTAPHOW pPE3p0OBOM YaCTH TPYOBL
KommiemeHnTaprHas pe3pO0oBas dYacTh IO OTHOIIEHHIO K OXBAaTHIBAEMOW YacTH
MPEACTAaBIIET COOOM OXBATHIBAIONIYIO Pe3bOOBYI0 dYacTh. KomriemeHTapHas
pe3pOoBas YacTh MO OTHOIICHWIO K OXBATHIBAIOMIEH YAaCTH TPEICTABIIET COOOU

OXBAaTBHIBAEMYIO PE3bOOBYIO YACTb.

[0123] B wmIrocTpaTHBHBIX BapHAaHTAaX OCYLIECTBIICHMsA, MPEACTABICHHBIX HHXKE,
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CHUCTEMATHYECKH JICNIAETCS CCHUIKA HA COOPKY JBYX KOMIDIEMEHTAPHBIX PE3bOOBBIX
YacTeH, KOTOpas MOKET 00pPa30BBIBATh TPYOHOE COEAMHEHHE, KOTJA MX BBUHYHBAIOT
omHy B apyryto. Creayer TOHWMATh, YTO OOpPAOOTKH TOBEPXHOCTH, CIIOM H
OKOHYATEIbHBIE OOPAOOTKH MOKHO TIPUMEHSTH 1O OTHOIIEHHWIO K OXBAaThIBAEMOU
Pe3p00BOM YACTH WITH K OXBATHIBAIOIICH Pe3p00BOM yacTH. COOTBETCTBEHHO, KOT/IA B
BapHaHTE OCYLIECTBICHHS JETAECTCA CChUIKA HA OXBATBIBAEMYIO YacTh, COACPIKAIILYIO
OTIPE/IETICHHOE KOHKPETHOE TEPBOE TMOKPHITHE (COBOKYMHOCTH CIIOEB), U JAETACTCA
CCBUIKA Ha OXBATHIBAIOIIYIO YAaCTh, COAEPIKAILYIO OMPEAETICHHOE KOHKPETHOE BTOPOE
MOKPBITHE (IPYTYIO COBOKYITHOCTH CJIO€B), CIIEAYET MOHUMATh, YTO MOKHO TIOMEHATDH
KOHKPETHBIE TIEPBOE M BTOPOE TOKPBITHUS PE3bOOBBIX YACTEW, T. €. HAHECTH TEPBOE
KOHKPETHOE TOKPHITHE HAa OXBATHIBAIOUIYI0 YAaCTh U HAHECTH BTOPOE KOHKPETHOE

MOKPBITUE HA OXBATHIBAEMYIO YaCTh.
I[TPUMEP 1

[0124]  Ha ¢wur. 1 nokazana moanoxka 100, BemomHeHHas w3 ctamy. [Toamoxkke 100
npugaHa ¢opma Ui TOTO, YTOOBI 00PA30BBIBATH OXBATHIBAIOLIYIO PE3HOOBYIO YACTh

102 1 oxBaThIBaeMYI0 pe3b00BYI0 YacTh 104,

[0125]  OxsatbiBacMmas pe3pOoBas 4acTh 104 MOKpPBITA MEPBBIM
MPOTUBOKOPPO3HUOHHBIM M NMPOTHUBO3aAupHbIM cioem 108. [lepBriii MeTanmnu4eckuu
cnori 108 ocaxAeH SMEKTPOIMTHYECKHM CITOCOOOM, Kak ommcaHo Bbime. [lepBoiid
MeTamyeckui cinoir 108 coctouT M3 OMHAPHOTO CIUIaBa IMHK-HHUKENb (Zn-Ni) u
COJIEP’)KHT IHMHK (Zn), a UMEHHO B CPEIHEM KOJIMYECTBE, cocTaBirtomeM 85,7%.
ITepBprit MeTammuueckuit cio 108 mmeet cpeanroro Tonmuuy 8,3 mxMm. Kpome toro,
MEPBBIA METAIUTHYECKUH CJIOM XapaKTepPU3yeTcs: OMHO(A3HOW MHKPOCTPYKTYPOH

raMMa-THIIA.

[0126]  Ilepsbrii metammuueckuit cnoi 108 mokpseIT maccusupyromum cinoem 110,
OMHMCAaHHBIM  Bhime. [lo  ompemeneHWI0 MACCHBHPYIOIIWH  cloW  oOjamaer

MPOTHBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0127]  Heobs3aTenmpHo maccuBupyrommid ciiol 110 mokpsIT OapsepHbIM ciioem 114,
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OIIMCaHHBbIM BBIIIC, KOTOpBIfI TAaKKEC 06J1a/:[aeT MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMHU.

[0128]  OxsatsiBatomas pe3pOoBasg dactp 102 MOKPHITA BTOPHIM METAJUTMYECKUM
NpOTUBO3aJUpHBIM cinoem 106. Bropon wmertammmueckun cinou 106 cocrout w3

OuHapHOTO criaBa Zn-Ni.

[0129]  Bropoii MmeTanmyeckuii ciiol 106 0CaKIECH SIEKTPOTUTHYECKAM CTIOCOOOM.
Bropoii metanmuyeckuii cinoi 106 coAepKUT MPEUMYIIECTBEHHO ITUHK (Zn) O BeCy.
Kpome Toro, BTOpON MeETaUIMUECKUH CIIOM XapakTepuszyercs oaHo]aszHOU

MHKPOCTPYKTYPOH raMMa-THIIA.

[0130] Bropo#t meramnuueckuid ciaoit 106 mokpeit crmoem 112 cma3zo4HOro
Mmarepuana. B Bapuante ocymectnenus mo ¢ur. 1 cnoit 112 cMa304HOr0 Marepuania
UMEET THII PAaCIUIaBa, OOJAJAIONIETO KaK CMAa3bIBAIOLIMMU CBOWCTBAMH, TaK H

HMPOTUBOKOPPO3HOHHBIMH CBOMCTBAMHU.

[0131] PacnnmaBneHHBIM  CIIOM  CMAa304HOrO0  MaTepuajga  XapaKTepU3yeTCs

CIEeIYIONIEH KOMITO3UIIMEH MO Becy: MaTtpuia: ot 70% 10 95%,
TBEPAbIN cMa304uHbIN MaTepuan: ot 5% 10 30%.

Martpuna xapakTepusyercs cIeay e KOMIO3ULUEH:
TOMOTIOJTUMEPHBIN OMUATUIIEH: OT 8% 10 90%,

KapHayOCKuH Bock: 0T 5% 10 30%,

creapat uuHKa: ot 5% 10 30%,

MPOH3BOAHOE CyIb(hoHaTa Kambiws: ot 0 10 50%,
ankunmonumeTakpuiat: oT 0 1o 15%,

Kpacurens: ot 0 10 1%,

MPOTUBOOKUCTUTEND: OT 0 10 1%,

CHJITMKOH (KOMITOHEHT Ha OCHOBE MOBEPXHOCTHO-aKTHBHOTO BemiecTsa): oT 0 10 2%.
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[HPHUMEP 2

[0132] Ha ¢wur. 2 mokazana momnokka 100, BermonmHeHHas u3 ctamuy. [lognoxke 100
npugaHa ¢opma Ui TOro, YToOBl 00Pa30BBIBATH OXBATHIBAIOLIYIO PE3HOOBYIO YACTh

102 u oxBaThIBaEMY10 PE360OBYIO YacTh 104,

[0133] OxsatbiBacmas pe3pOoBas 4acth 104 TOKpPHITA  METAUTHYECKUM
MPOTUBOKOPPO3HOHHBIM M IPOTUBO3aAUPHBIM cioeM 108. Mertammmmueckuit cnou 108
OCXKJIEH 3JIEKTPOJIUTHYECKHUM CTIOCOOOM, KaK OMUCAHO BhIE. MeTalInuecKui Cioi
108 cocTouT W3 OMHAPHOTO CIUIaBa WHK-HUKENb (Zn-Ni) U COIEPKHT IMHK (Zn), a
MMEHHO B CPEIHEM KOJIMYECTBE, COCTaBIstomeEM 86,5%. [lepBblii MeTaNIMYECKUI CIIOU

108 umeet cpeAHIO TOMMUHY 6,7 MKM.

[0134] Merammyeckuii cioi 108 oxBaTeiBaeMOM pe3pO0BON yacTH 104 MOKPHIT
naccusupyromuM cioeM 110, onucanabv Beiie. [1o onpenenenyro naccuBHpyOMIUI

CIIOH 00J1a1aeT MPOTUBOKOPPO3HOHHBIMH CBOHCTBAMH.

[0135] TlaccuBupytromuii cioii 110 oxBaTeiBaeMOM pe3b00BOM YacTd 104 MOKPHIT
OappepHbIM  cjoeM 114, omMcaHHBIM  BBINIE, KOTOPBIM Takke oOjamaer

MPOTUBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0136]  OxsatbBatomas pe3pOoBas yacth 102 TMOKpPHITA METAUTHYECKUAM
MPOTUBOKOPPO3ZUOHHBIM M MPOTUBO3aAUPHBIM cioeM 108. Meranmmuueckuid cror 108
OCKJIEH IIEKTPOJIUTHYECKHM CTIOCOOOM, KaK OMHUCAHO BhIIME. MeTaITMUECKUN CIIOH
108 cocTouT W3 OMHAPHOTO CIUIaBa NUHK-HUKENb (Zn-Ni) U comepKuT muHK (Zn), a
WMEHHO B CPEIHEM KOJIMYECTBE, cocTaBistomeM 86,4%. Mertanmmueckuit cnoi 108

AMEET CPEIHIOK TOMIUHY 7,4 MKM.

[0137] Merammuueckuii cnori 108 oxBarsiBaromen pe3p00Bo yactu 102 MOKPHIT
naccusupyromum cioeM 110, onucannemv Beiue. [1o onpenenenuo nacCUBHPYOMUAN

CIIOM 00NMafaeT MPOTUBOKOPPO3HOHHBIMU CBOMCTBAMH.

[0138]  IlaccuBupyrommuii cnoii 110 oxBarpiBaromiel pe3p0oBoi yacTu 102 TOKPHIT

cmoem 112 cmazounoro matepuana. B BapuanTe ocymectsinenus mo ¢wur. 2 cmoi 112
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CMAa304YHOro Marcpuajia UMCCT THUIT pacIiliaBa, 06J1az[a10mero KaK CMa3bIBArOIHUMHA

CBOMCTBAMH, TaK M MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.
I[NTPHUMEP 3

[0139] Ha ¢wur. 3 nokazana momnokka 100, BemonHeHHas u3 ctamu. [lognoxke 100
npugaHa ¢opma Ui TOro, YToOBl 00Pa30BBIBATH OXBATHIBAIOLIYIO PE3HOOBYIO YACTh

102 u oxBaThIBaeMyI0 pe3b00BYI0 YacTh 104.

[0140] OxsareiBacmas pe3pOoBasgs yacTh 104 TOKpHITA  METANTMYECKUM
MPOTUBOKOPPO3UOHHBIM U MIPOTUBO3aAUpPHBEIM cioeM 108. Merammuueckui cior 108
OBLT OCAXIEH DIIEKTPOIIMTHYECKHUM CIIOCOOOM, KaK OTHMCAHO BbIIME. MeTayecKui
croit 108 cocTouT U3 OMHAPHOTO CIIIaBa IUHK-HUKEID (Zn-Ni) U cOIepKUT IUHK (Zn),
a UMEHHO B CPEJHEM KOJIMYECTBE, cocTaBistomeM 86,5%. IlepBbiii MeTammuecKkuii

ciou 108 umeeT CpeaHIO0 TOUHY 7 MKM.

[0141] Meranmuueckuii cinoir 108 oxBaTeiBaeMOUM pe3b00BOM yacTu 104 TOKPHIT
naccuBupyromuM ciaoeM 110, omucandbiM Boime. [1o onpeaeneHuro macCUBUPYOIIHM

CJIO¥ 00JTaAaeT MPOTHBOKOPPO3HOHHBIMH CBOHCTBAMH.

[0142]  TlaccuBupyromuii cmoii 110 oxBareiBaeMol pe3pOoBoOM yacTu 104 TOKpHIT
OappepHbiM  cioeM 114, omMcCaHHBIM  BBINIE, KOTOPBIH TaKkKe 0OIamacT

MPOTUBOKOPPO3UOHHBIMH CBOMCTBAMH.

[0143] Tloanmoxka 100 oxBarbBaromed pe3pOOBOM 4YacTH 102 xapakTepH3yeTcs
HIEPOXOBATOCTHIO TOBEPXHOCTH. lllepoxoBaTOCTh MOBEPXHOCTH OBLIA TOJyYEHA C
MOMOMIBIO CITOC00a IECKOCTPYHHOM 00padoTkH. Criocod MecKOCTPYHHOM 00padOTKH, B
YaCTHOCTH, oOecrieunBan mepoxoBaTocth (Ra) mosepxHocTH B muamaszone ot 1,0 MM
10 10 Mxm. B mmoctpatiBHOM BapHaHTE OCYMIECTBICHHA 1O (pHT. 3 mMEPOXOBATOCTH

(Ra) moBepXHOCTH COCTABIIAECT MTPUOITUZUTEITHHO 2 MKM.

[0144]  OxsarpBatomass pe3pOoBass dYacth 102 TOKPHITA METAUTHYECKUAM
MPOTUBOKOPPO3UOHHBIM M MPOTUBO3aAUPHBEIM ciioeM 108. Merammuyeckuid cior 108

OBLJT OCAKIEH JJICKTPOTUTHUYCCKUM CITOCOOOM, KaK OTHCAHO BhIMIE. MeTayuTmyecKui
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cioit 108 cocTonT M3 OMHAPHOTO CIUTaBa IUHK-HUKEID (Zn-N1) ¥ COAECPIKHAT IUHK (Z1n),
a UMEHHO B CPEJIHEM KOJIMUYECTBE, cocTaBisaronieM 85,6%. Merammmueckuid cioit 108

HMEET CPEAHIOD TOJIIMHY 7 MKM.

[0145] Meranmuueckuii cnoit 108 oxBaTteiBaromiel pe3p00BOi yactu 102 TOKPHIT
naccusupyromum cioeM 110, onucannbmv Beime. 110 onpenenenuio nacCUBUPYOIMUN

0 001aJaeT MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0146]  IlaccuBupyromuii cinoi 110 oxBarbiBaromen pe3p0oBoi yacTi 102 MOKPHIT
cnoem 112 cmazounoro marepuana. B Bapuante ocymectsinenus mo ¢wur. 3 cmoit 112
CMA304YHOTO MAaTe€pHajia COACP/KUT CMOJIy M CyXOM TBEPIABIM CMAa304YHBIM MAaTepHAll,
JUCTIEPrUPOBAaHHBIN B JaHHOM cMmolie. B manHOM ciywae cmodt 112 cma3o4HOro
MaTepuansa COCTOMUT W3 MoHMypetaHoBod cmoibel (tuma PU2K), B kotopoi Obun

JHUCTIEPTUPOBAHBI YACTHLBI YTIIEPOIHOM CAXKH.
I[TPUMEP 4

[0147] Ha ¢wur. 4 mokazana mommoskka 100, BemoaHeHHas u3 ctamuy. [loanoxke 100
npugaHa ¢opma Ui TOro, YTOOBI 00PA30BBIBATH OXBATHIBAIOLIYIO PE3HOOBYIO YACTh

102 1 oxBaThIBaEMYI0 pe3600BYI0 YacTh 104,

[0148] OxsatbiBacmas pes3pOoBasgs 4acth 104 MOKpPHITA  METAUTHYECKHAM
MPOTUBOKOPPO3ZUOHHBIM M MPOTUBO3aAUPHBIM cioeM 108. Meranmmuueckuid cror 108
OBLT OCAKIEH AIEKTPOTUTHYECKHM CIIOCOOOM, KaK OTHCAHO BhIME. MeTammmyecKui
cioit 108 cocTonT M3 OMHAPHOTO CIUTaBa MUHK-HUKEIND (Zn-N1i) U COACPIKHT IUHK (Zn),
a MMEHHO B CPEJHEM KOJIMYECTBE, cocTaBistomeM 86,3%. IlepBriil MeTammmyeckuii

cior 108 uMeeT CpeHIO0 TOMIUHY 7,3 MKM.

[0149] Meranmuuecknii cnoii 108 oxBaTsiBaeMol pe3p00BOM dacTu 104 TOKPHIT
naccusupyronmm cioeM 110, onrcannsiM Bbiie. [10 onpeneneHuto nacCUBUPYIOMMMT

IO 001aJaeT MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0150] HeoOs3arensHo maccuBupyrommii cio 110 oxBaTeiBaeMOW Ppe3pOOBOU

yact 104 mokpeIT OapeepHBIM cioeM 114, OMHMCAaHHBIM BHIIE, KOTOPBIA TAaKKe
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o0amaeT MPOTUBOKOPPO3HOHHBIMH CBOMCTBAMH.

[0151] Tlommokka 100 oxBateiBaromed pe3pOOBOM yacth 102 xapakTepuzyercs
IEPOXOBATOCTHIO TOBEPXHOCTH. LlIepoXoBaTOCTh MOBEPXHOCTH OBIIA IOJIyYeHA C
MOMOIIBI0  CIMOCO0A TECKOCTPYHHOUW 00padoTku. B WIOCTpaTHBHOM BapHaHTE
ocymectBiaeHusas 1o ¢ur. 4 mepoxoBarocth (Ra) mMmOBEpXHOCTH cOCTaBIAET
npuOTU3uTETbHO 2 MKM. B ogHOM BapmaHTe Cmoco0 TECKOCTPYHHOM 00paOOTKH
MOYXHO OCYIIECTBIIATH 10 OTHOLNICHUIO K METAJUTMYECKOMY MTPOTHBOKOPPO3HOHHOMY H
MpoTUBO3aIupHOMY cioto 108 oxBateiBaromiel pe3pOoBOM udactu 102, onmmcaHHOU

HIDKC.

[0152]  OxsateiBatomas pe3pOoBas dYacth 102 TIOKpHITA  METaUTHYECKHM
MPOTUBOKOPPO3UOHHBIM U MPOTUBO3aAUPHBIM ciaoeM 108. Metammuueckuit cnou 108
OBLT OCAKIEH AIEKTPOJTUTHYECKHM CITIOCOOOM, KaK OTHMCAHO BhIME. MeTaummyecKui
cioit 108 cocTOUT M3 OWHAPHOTO CITaBa MUHK-HUKEIND (Zn-Ni) U COACPIKHUT IUHK (Zn),
a UIMEHHO B CPEJHEM KOJIMYECTBE, cocTaBistomeM 86,8%. Mertammuueckuit cioit 108

UMEET CPEIHION TOJIIUHY 7,7 MKM.

[0153] Kak ynoMuHAnOCh BbIIIE, CIOCOO TECKOCTPYMHOH OOpPaOOTKH MOKHO
OCYWICCTBIIATh 10 OTHOIICHUIO K METaUIHYecKOMy cJioro 108 oxBaTeIBaromieu
pe3p0oBoH yactu 102. B ogHOM BapuaHTe OCYMIECTBICHHS HACTOSIIETO W300PETCHUS
MeTaueckui cinod 108 xapakrepusyetcs mepoxoBarocTthio (Ra) moBepxHOCTH,
COCTABJIAFOIIEH MPUOTU3UTENTFHO 2 MKM. /[aHHOE 03HAYAET, YTO MACCUBUPYIOIIHH CIIOH
wim ciaon 112 cMa3zodHOro wmarepuana, ONHMCAHHBIM HWXKE, MOXKET XOpPOUIO

MMPHUKIICUBATHCA.

[0154] Merammuecknii cnoui 108 oxBaTeBaromied pe3pOoBOM uacth 102
HEOOSM3aTeNbHO TOKPHIT TaccuBupyromuMm cimoeMm 110, ommcanusiM  Bbrme. [lo
OTIPENICTICHAI0  TACCHUBHUPYIOLIMA  CJIOHM  O0NIagaeT  MPOTHBOKOPPO3HOHHBIMHU

CBOMCTBaMHU.

[0155]  IMaccuBupyrommii cnoii 110 oxBaTeiBaromel pe3p0oBoi YacTH 102 MOKPHIT

cmoem 112 cma3zounoro marepuana. B BapmanTe ocymiecTieHus mo ¢ur. 4 cioi
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CMa304HOI'0 MaTEpHaia COCTOUT U3 IMOKCUAHON CMOIIbI U MoS,.

[0156] B oxHOoM BapuaHTE BO3MOKHO OTCYTCTBHE MaccuBHpyromiero cios 110 u
HaHeceHue c¢aos 112 cMa304HOro mMarepuana HEMOCPEACTBEHHO HA METAJIMYECKHHU
cnoii 108 oxBareBatome pe3pOoBoM wactm 102 (WM HEMOCPEACTBEHHO Ha

MeTammdeckui cinor 108 oxBaTeiBaeMOM Pe3pOOBOM YACTH MPU HEOOXOTUMOCTH).
[NPUMEP 5

[0157] Ha ¢wur. 5 nokazana mogmnokka 100, BermonHeHHas u3 ctanu. [lognoxke 100
npugaHa ¢opma g TOro, YTo0bl 00Pa30BBIBATH OXBATHIBAIOLIYIO PE3bOOBYIO YaCTh

102 u oxBaThIBaeMy10 pe3b00BYI0 yacTh 104.

[0158] Tlommoskka 100 oxBaThiBaeMO¥M pe3pOOBOM wacTh 104 XxapakTepusyeTcs
[IEPOXOBATOCTHIO TOBEPXHOCTH. [llepoXoBaTOCTh MOBEPXHOCTH OBLIA IOJyYeHA C
MOMONIBIO  CIMOCO0a TIECKOCTPYWHOM 00paOOTKH. B WmOCTpaTHBHOM BapHaHTE
ocymectBieHuss 1o ¢ur. 5 mepoxoBaTtocTh (Ra) TOBEPXHOCTH COCTABISET
MPUOTU3HTEILHO 2 MKM. B OZHOM BapuaHTE CIOCOO MECKOCTPYHHOH 0OpaOOTKH
MO’KHO OCYINECTBJISATH MO OTHONICHHIO K METAJTHYECKOMY IMPOTHBOKOPPO3SHOHHOMY H
MPOTUBO3aIUPHOMY ciioro 108 oxBathiBaromiel pe3pO0BOM 4dactu 102, onmmMcaHHOU

HHKCE.

[0159] OxsateiBacmas pe3pOoBas dvactb 104 TOKpHITA  METAUTHYECKHM
MPOTUBOKOPPO3UOHHBIM M MPOTUBO3aAUPHBIM cioeM 108. Meranmuueckuid cior 108
OBLT OCAKIEH AIEKTPOTUTHYECKHM CIIOCOOOM, KaK OTHCAHO BhIME. MeTammmyecKui
cioit 108 cocTonT M3 OMHAPHOTO CIUTaBa MUHK-HUKEIND (Zn-N1) U COACPIKHAT IUHK (Zn),
a UMEHHO B CPEJHEM KOJMYECTBE, cocTaBisaroniemM 86,7%. Merammuueckuii ciou 108

AMEET CPEIHIOK0 TOJMIUHY 7,2 MKM.

[0160] Kak ynoMmHAmOCh BBIME, CHOCOO TMECKOCTPYWHOH OOpPaOOTKH MOKHO
OCYIIECTBIIATh IO OTHOLIEHWIO K MeTauIMdeckoMy cioro 108 oxBaTeiBacMOU
pe3pooBoit yactu 104. B ogHOM BapuaHTe OCYIIECTBIECHUS HACTOSIIETO H300PETCHUS
MeTaueckui cinod 108 xapakrepmsyetcs mepoxoBarocTthio (Ra) moBepxHOCTH,

COCTABJIAFOIIEN MPUOTU3UTENTFHO 2 MKM. /[aHHOE 03HAYAET, YTO MACCUBUPYIOIIHH CIIOH
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wm ciaou 112 cMa3o4HOro wmarepuana, ONHMCAHHBIM HWXKE, MOXKET XOpPOLIO

MPHUKIICUBATHCA.

[0161] Meranmuecknit cmoir 108 oxBareiBaeMo#l pe3pOoBo wactm 104
HEOOs3aTeNbHO TOKPHIT TaccuBupyromum cimoem 110, ommcanusiM  Bbrme. [lo
OTIPENICTICHAI0  TACCHUBUPYIOIIMA  CJIOM  O0Nagaer  MPOTHBOKOPPO3HOHHBIMHU

CBOMCTBaMHU.

[0162]  ITaccuBupyrommii cmoit 110 oxBaTeiBaeMo# pe3pOoBOM yactu 104 mOKpHIT
cnoem 112 cmazounoro matepuana. B BapuanTe ocymectsiaeHus mo ¢wur. 5 cnoit 112

CMAa304YHOTO MaTEPHANIa COCTOUT U3 AKPUIIOBOH CMOJIBI U YTIIEPOAHON CAXKH.

[0163] B opHOM BapumaHTE BO3MOKHO OTCYTCTBHE MaccuBHpyromiero cimos 110 u
HaHeceHue cioA 112 cMa304yHOro MaTepHana HENMOCPEACTBEHHO HA METAJUIMYECKHUHU

cioit 108 oxBaTpiBaeMo pe3pOoBOi yacTu 104.

[0164] Tlommokka 100 oxBaThiBaromed pe3pOOBOM uyacTu 102 XapakTepusyeTcs
HIEPOXOBATOCTHIO MOBEPXHOCTH. [llepoxoBaTOCTh MOBEPXHOCTH OBLIA TOJyYEHA C
MOMOIIBI0  CIMOCO0A TMECKOCTPYHHOM 00padoTKH. B HWIIIOCTpaTHBHOM BapHaHTE
ocymectBiaeHus 1o ¢ur. 5 mepoxoBarocth (Ra) MOBEpPXHOCTH COCTaBIAET
MPUOM3UTETFHO 2 MKM. B OgHOM BapHWaHTe CIOCOO TECKOCTPYHHOM OOpPaOOTKH
MOJKHO OCYIIECTBIIATP IO OTHOIIEHUIO K METAJNTMYECKOMY TPOTHBOKOPPO3HOHHOMY U
MPOTUBO3aIUPHOMY cioro 108 oxBateiBaromiel pe3pOoBOM 4dactu 102, onmmcaHHOU

HHKCE.

[0165] OxsareBatomas pe3pOoBas dwactp 102 TOKPHITA METAUTHYECKHM
MPOTUBOKOPPO3UOHHBIM M MPOTUBO3aAUPHBIM cioeM 108. Merammuueckuid cior 108
OBLT OCAKIEH SIEKTPOTUTHYECKAM CIIOCOOOM, KaK OTHCAHO BhIME. MeTammmyecKui
cioit 108 cocTonT M3 OMHAPHOTO CIUTaBa HUHK-HUKEIND (Zn-N1) ¥ COAECPIKHAT IUHK (Zn),
a UMEHHO B CPEJIHEM KOJIMUECTBE, cocTaBiiitomieM 86,2% mo Becy. Mertamnudeckuid

ciout 108 mMeeT CpeaHIO TOMIMHY 6,7 MKM.

[0166] Kak ynoMuHAmOCH BBIME, CHOCOO TMECKOCTPYWHOH OOpPabOTKH MOKHO

OCYHIECTBJIATH MO OTHOIIEHHIO K MeETa/uiMdeckoMmy ciioro 108 oxBaTeiBaromen
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pe3p0oBoi yactu 102. B ogHOM BapuaHTE OCYMIECTBICHHSA HACTOSMIETO W300pPETCHUSA
MeTamueckui cinod 108 xapakrepmsyetcs mepoxoBarocTthio (Ra) moBepxHOCTH,
COCTABJIAIOIIEN MPUOTU3UTENFHO 2 MKM. /[aHHOE 03HAYAET, YTO MACCUBUPYIOIIHH CIIOH
wm ciaou 112 cMa3o4HOro wmarepuana, ONHMCAHHBIM HWKE, MOXKET XOPOLIO

MPHUKIICUBATHCA.

[0167] Meranmuueckuii cnoui 108 oxBareiBaromed pe3pOoBOM uactu 102
HEOoOs3aTeNbHO TOKPHIT TaccuBupyromum cimoeMm 110, ommcanusiM  Bbrme. [lo
OTIPENICTICHUI0 ~ TACCHUBUPYIOIIMH  CJIOM  00Nagaer  MPOTHUBOKOPPO3HOHHBIMHU

CBOMCTBaMHU.

[0168]  ITaccusupyrommii cioit 110 oxBaTsiBaromiel pe3p0oBoi yacTu 102 MOKPHIT
cmoeM 112 cmazouHoro marepuana. B Bapuanre ocymectsieHus mo ¢ur. 5 cinoi 112
CMa304YHOI0 MaTepHaa COCTOMT U3 aKPHIIOBOM CMOJIBI U TUCIIEPCHU YITIEPOAHOM CaXKHU

B JAHHOM CMOJIE.

[0169] B ogHoM BapuaHTE BO3MOXKHO OTCYTCTBHE maccuBupyromiero cios 110 u
HaHeceHue cnod 112 cMa304HOro MaTepHaia HEMOCPEACTBEHHO HA METAJUITMYECKUU
cmoii 108 oxBarpBaromel pe3pOOBOM Yacth 102 (MM HEMOCPEACTBEHHO Ha

MeTadeckui o 108 oxBaThIBAEMOM PE3bOOBOM YaCTH MPH HEOOXOTUMOCTH).

[0170] B xOHKpETHBIX BapHAHTAX OCYIICCTBIIECHUA IO MEHBIIIEH MepPE HEKOTOPHIE U3
CJIOEB MOTYT TMPOXOJUTH MOBEPX APYTHX IJIEMEHTOB Pe3b00BOM udacTu. B kadecTBe
MpUMEpPa, €CIIi Ha Pe3bOOBOM YACTH MPUCYTCTBYET YMOP, CJIOH MOTYT MPOXOIHTH

MOBEPX HETO.

[0171] 3asBuTenr TPOBEN CpPABHUTEIBHBIE TECTHI HA MIEPOXOBATOCTh MEXKIY
PE3bOOBBIMH YACTAMH A0 JJIEKTPOIUTHYECKOTO OCAKIACHHA METAIUTMYECKOTO CIIOA B
COOTBETCTBHH C HACTOSALINM M300PETEHHUEM U TIOCTIE STEKTPOTHTHIECKOTO OCAKIACHHS
METAJTMYECKOTO CJIOSI B COOTBETCTBHH C HACTOSIIMM m300peTeHueM. [llepoxoBaTocTs
W3MEPSUTH B HATIPABJICHWH, TAPAIIICIIFHOM HANPABICHHI0O MEXaHHUYECKOH 00paboTKh

YKa3aHHBIX YacTel. Pe3ynbTaTel mpeacTasieHsl B TadmuIe 1.
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Jo 3nekTpoautuueckoro ([locsie 31eKTPOIMTHYECKOTO
ocaskaeHus ZnNi ocaxxnenus ZnNi
IlepoxoBatocTth |Ra (MkMm)Rz (Mkm)Rt (Mkm) [Ra (MkmM)Rz (Mkm)Rt (MKkM)
B Cpennee
€3 0,458 2,453 2,453 0,330 2,023 4,316
neciocTpy 3HAYEHUE
HHOH CpenHexs
oBpaGoTicu o H.II. [H. IL H. 1. 0,166 0,569 3,895
Cpeanee
n 3,254 21,243 21,243  |1,495 0,918 11,561
ECKOCTPYshauenue
HHas
CpenHexkn
oGpatoria P 0171 1271  [1271 o166 [1.127 2,060
. OTKJI.

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

H. II. = HC IPUMCHUMO

[0172] Ra mpeacTasnser co0o¥ cpeaHee OTKIIOHEHHE TPOQHIIS MIEPOXOBATOCTH,
KOTOpOE TPEACTABIIIET COOOHM cpeaHee apupMeTHYECKOE 3HAYECHHE aOCOIFOTHBIX
BEJIMYMH PACCTOSHUH MEXKAy BBICTYNAMH M BIAJHHAMH, H3MEPEHHBIX Ha Tpodmie
HIEPOXOBATOCTH. RZ M3BECTHA KaK CPEHSS MAKCUMAIIbHAS IMEPOXOBATOCTh, KOTOPAS
NpPEACTaBIAET COOOM CpeaHee 3HAYECHHE MAKCHMAJbHBIX 3HAYEHHH BBICOTHI,
W3MEPEHHBIX B TPEAENIaX HECKOIBKUX (HATTPUMED, 5) BEIOPAHHBIX YacTeH Ha mpodwe

nrepoxoBaTocTH. Rt W3BecTHa Kak oOmIas MIEPOXOBATOCTh, KOTOpPAas MPEACTABIIET

COO00M MAaKCHMAaJBbHYIO BBICOTY, HM3MEPEHHYIO B TPEAENax BCEro MPOoQuIs
IEPOXOBATOCTH.
[0173] B Tabmume 1 mokasaHo, 4Yro 0Opasmbl Pe3bOOBBIX YACTEH TMOCIHE
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AMIEKTPOJTUTHYECKOTO  OCAKIACHHUS  XapaKTCPU3YIOTCS CHHWJKCHHBIM — 3HAYCHHEM
NIEPOXOBATOCTH B HAMPABIICHWHW, MapaljIcIbHOM HAMPABICHUIO MEXaHUYEeCKOU
00pabOTKH, TI0 CPABHEHHIO ¢ 00pa3IaMH PE3bOOBBIX YACTEH A0 IJIEKTPOTUTHIECKOTO
OCAKIEHHUA. B YacTHOCTH, SJIEKTPOIMTHYECKOE OCAKICHHE B COOTBETCTBHH C

HACTOALINM H300peTEeHHEM XapakTepusyercs 3QpeKToM ypaBHUBAHUS.

[0174] Ha ¢ur. 6 nokazanbr ¢otorpaduu pe3pOOBBIX IIEMEHTOB, CIACITAHHBIE C
MOMOIIBI0 ONTHYECKOTO MHKpOCKoma. B wacTtHOocTH, Ha ¢Qur. 6 moOKas3aHbl JBE
BBIOpAHHBIE YaCTH PE3bOOBOTO 3JIEMEHTA U3 YPOBHS TEXHUKH B CPABHEHUHU C JIBYMS
AHAJIOTUYHBIMU BBIOPAHHBIMH YacTAMH PE3bOOBOTO 3JIEMEHTA B COOTBETCTBHHU C

HACTOAIIUM U300PETCHHEM.

[0175] Hcnonb3yeMbpIii MEKPOCKOT OBIIT ONTHYECKHUM. Y BEIIMYEHHE COCTABIIIIO

x500. MacmTa0, yka3aHHbIH Ha Kaxa0u Gororpadum, coctasisger S0 MKM.

[0176] Pe3p00BO 2IIEMEHT U3 YPOBHS TEXHUKH MOKa3aH Ha dororpadusx 200a u
200b. IMomnoxka 202 W3 ypOBHSA TEXHHKH, BBIIOJIHEHHAS W3 CTAJIH, MOKPHITA CIOEM
204, coaeprKalUM YacTHLBI IUHKA B BUJE YEHTYEK, TUCTIEPTUPOBAHHBIE B STIOKCHIHOMN
cmogie. Croit 204 HAHOCHIIM C TIPUMEHEHHUEM CTIOC00a, KOTOPBIM U3BECTEH H3 YPOBHS
TexHUKH. CI0co0 M3 YPOBHA TEXHHUKH BKITFOUAET MTHEBMATHYECKOE PACIIBUICHHUE CIIOS
204 Ha moaynoxkky 202 mpu TeMmepaType OKpPY’KAIIEW CPEeAapl ¢ MOCIEAYHOIIHM
TOPSIYAM OTBEPIKIECHHEM TIOJII0KKH/COBOKYITHOCTH clloeB. B xoze ¢aspl pacnbuieHHs
koMmmo3unmsa cios 204 comepkutT pactBopuTeab. Daszy oOecrneueHUs OTBEPIKICHHS
MPUMEHSIOT IS YCTPAHEHUs pacTBOpHUTeNs u cimmBanus cios 204. Ha ¢ororpadmsax
200a u 200b moxkaszaHo, uto cnou 204 sBnsetca rereporeHHbM. [lo cyTn, cnoit 204

pe3p0OBOTO dSIEMEHTa W3 YPOBHA TEXHHKH XapaKTEPHU3YETCS HEOTHOPOTHOU

MHKPOCTPYKTYPOH.

[0177] Pe3p00OBOM 37MEMEHT 1O HACTOSNIEMY HW300PETECHHIO TIOKa3aH Ha
¢dororpadusax 300a u 300b. [Tomnoxka 100 mOKpHITA IEPBBIM METATUTHIECKUM CIIOEM
108, cocrosmum U3 OMHAPHOTO cruiaBa Zn-Ni THMA, OMMMCAHHOTO B puUMepe 1 BhITIIE.
buHapHBIN CTJTaB HAHOCHITH 3JIEKTPOIMTHYECKHM CTIOCOOOM C IIENBI0 0Opa30BaHUS

romoreHHoro cios. 1o cytu, Ha dotorpadusx 300a u 300b mo ¢ur. 6 mokazano, 4To
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MEPBBIA  MeTaITMYecKud cinoii 108  pe3pOOBOTO  3EMEHTa TIO HACTOAIIEMY
M300PETEHUIO XapPaKTEPU3YETCA OJHOPOJIHON MHKPOCTPYKTYpou. B mpencraBnerHOM

Clly4ae OHa MPEACTABIISIET COO0H 0HO(DA3ZHYI0O MEKPOCTPYKTYPY ramma(y)-Tura.

[0178] Ha ¢wur. 7 moxazana ¢ororpadus 400 pe3pOOBOrOo 31€MEHTa B
COOTBETCTBHM C HACTOSIIUM H300PETEHUEM, CJENaHHAs C MOMOMIBIO ONTHYECKOTO
MHUKpPOCKOTA. YBenmudeHue cocTaBmano x500. Macmtab, yka3zaHHBIM Ha KaKAOH

¢dotorpadumn, cocraBmsaer 50 MKM.

[0179] ITognoxky 100 mOKpbIBalM BTOPBIM METAJUIMYECKUM citoeM 106,
COCTOSIIIUM M3 OHMHApHOTO cryaBa Zn-N1 THMa, ONMHUCAHHOTO B mpuMmepe | BeIme.
buHapHBIA CIUTAaB HAHOCWIIM 3JIEKTPOJIUTHYECKHM CIOCOOOM C HENbI0 00pa30BaHUA
FOMOTEHHOI'0 CJI0sl. MeTalnMyeckuil CIIOM  XapaKTEepU30BajCs TOMIMHOW OT
NPHOIM3UTENHHO 4 MKM 10 TIPHOIHM3UTENBFHO 6 MKM (CpelHee 3HAYCHHE TOJIIIUHBI —
MPUOIU3UTETFHO 5 MKM). MeTaTM4ecKuil CITIOW MOKPBIBATH ciioeM 112 cMa304HOTO
Mmarepuana tuna pacrmaBa HMS-3, kak omucano B mpumepe 1. Cnolt cMa304yHOTO

MaTepHaia UMEET TOJIMUHY OT PHOTU3UTETHHO 40 MKM 10 IPHOTH3UTEIIBHO 43 MKM.

[0180] Bropoit wmerammuueckuii cinodt 106 xapakrtepusyeTrcs  OTHOPOIHOM
MHUKPOCTPYKTYpoH. [10 cyTH, BTOPOH METAJUTHYECKHI CITOM, COCTOAIIUN U3 OMHAPHOTO
caBa  Zn-Ni,  Takke  Xapakrtepusyercs  oaHO(Ga3HOM  MHKPOCTPYKTYpPOH

ramMma(y)-THUra.

[0181] Taxum oOpazom, Ha ¢ur. 6 U 7 TIPOIEMOHCTPHUPOBAHO, YTO METATUTHIECKUH

CIIOH 10 HACTOAIIEMY H300PETEHHUIO XapaKTEPHU3YETCA OTHOPOIHOW MUKPOCTPYKTY PO

[0182] OneMeHTH TPyO 1O HACTOAIEMY W300PETEHHIO, 4 UMEHHO OXBAThIBAEMAs
WITH OXBAaTBIBAIOMIAsA PE3bOOBBIE YACTH, a TAKXKE COCTUHEHUS, TOTYYaeMbIE C TIOMOLIBIO
JAHHBIX YacTEH, COOTBETCTBYIOT YCIOBUAM MekayHapoaHoro ctanaapra API RP 5C5
(3-e m3mamme, wionp 2003 1.). B wactHOCTH, 3MeMeHTHI TPYO BbIAEp)KHBamH 15
MPOLEAyP CBHUHYMBAHHA/PA3BHHYMBAHUA M TIOJHOCTBHIO YIOBIIETBOPSIHN YCIIOBHAM

rCpMETUIHOCTH.
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[0183] OneMeHTH TPyO 1O HACTOAIEMY W300PETEHHIO, 4 UMEHHO OXBAThIBAEMas
WITH OXBATHIBAIOIAS PE3bOOBHIE YACTH, 4 TAKKE COEAUHEHHUSA, TIOTyIa€MbIE C TIOMOIIBIO
JAHHBIX YacTeW, MOITHOCTBIO COOTBETCTBOBAIM YCIOBHAM EBpomnenckoro cranmapra
NF EN ISO 9227, otHocsmerocss K TeCTaM C HCIOJIb30BAHHUEM a3pO030Jis COJIEBOTO
pactBopa. B wacTHOCTH, 37€MEHTHI TPYO MOJIOKUTENFHO PEArHPOBAIA B OTHOIICHUU
YCTOMYMBOCTH K Kopposuu uepe3 1000 4. moasepranus BO3JEUCTBHIO arpeCCHBHOMU

CpEeIBL.
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®opmy.Jia u300peTeHust

1. Pe3pOoBOe TpyOHOE COCIMHEHWE, TPEIHA3HAYECHHOE i1 OypeHUS WIH
IKCIUTYaTaIlMH YTJIEBOJOPOIHBIX CKBAXXHH, COACPIKAIIEE YaCTh TPYOHOTO IJIEMEHTA C
OXBAaTBHIBAEMBIM KOHIIOM, HMEIOIYIO OCh BPALICHHSA U 00ECTICYECHHYO TIEPBOH PE3bOOH,
NPOXOJAIIEH BOKPYT OCH BPAIICHHS, MPH 3TOM YKA3aHHAS OXBATHIBAEMAas KOHICBAS
4acTh SABISAETCS KOMIUIEMEHTAPHOW MO OTHOLICHHIO K YacTH TPYOHOTO JJIEMEHTA C
OXBAaTBIBAIOIIUM KOHIIOM, UIMEIOIIEH OCh BPAIIEHUS U 00ECTIEUEHHONH BTOPOH Pe3bOOH,
NPOXOJAIIEH BOKPYT OCH BpAIICHHWS, TNpPH O3TOM YKAa3aHHbIE OXBAaThIBaeMass W
OXBATHIBAIOINAS KOHIIEBBIE YACTH BBIMOJHEHBI C BO3MOYKHOCTBIO COEIUHEHHSA
MOCPEICTBOM CBUHUYMBAHMSA, MPH 3TOM KAKJAs W3 OXBATHIBAEMOM M OXBATHIBAIOINECH
KOHIIEBBIX YacTeH JOMOIHUTEIBHO COACPKHT YIUIOTHAIOIIYIO IOBEPXHOCTB,
XapaKTePU3YIOIYIOCA HATATOM IPH KOHTAKTE «METAJUI-METAIUDY, OTIHYAIOIIEECST TEM,

qTo

-pe3pba M YIUIOTHAIOMAS TIOBEPXHOCTh OAHOM W3 JBYX, OXBATBHIBAEMOH WM
OXBaTBIBAIOIIECH,  KOHLEBBIX  YaCTeHM  MOKPBITBI  IMEPBBIM  METAJUIMYECKHUM
MPOTHBOKOPPO3HOHHBIM W TPOTHBO3AJUPHBIM CJIOEM, TAE€ IMHK (Zn) sBIAETCA
OCHOBHBIM DJJIEMEHTOM IO BECy, NMPU 3TOM YKa3aHHBIM NEPBBIM METAIMYCCKUU
MPOTUBOKOPPO3HUOHHBIA U MPOTUBO3AAUPHBIN CJIOM MOKPBIT MEPBBIM MACCUBHPYIOIIUM

CII0EM;

- KOMIUTEMEHTApHAs pe3b0a M YIUIOTHAIOMAS TMOBEPXHOCTh OXBATBHIBAEMOTO HITH
OXBATBIBAKOIIET0 KOHIA TOKPBITHI BTOPBIM METAIUIMYECKUM ITPOTHBO3aJUPHBIM CIIOEM,
i€ TUHK (Zn) ABIIAETCS OCHOBHBIM 3JIEMEHTOM TIO BECY, TIPH 3TOM YKAa3aHHBIH BTOPOU
METAITIMYECKAW IPOTHBO3AAUPHBIN CJIOU IO MEHBIIEH MEPE YaCTUYHO MOKPBIT CIOEM
CMa304YHOIO0 MaTe€pHana, COACPKAMUM CMOJly H IIOPOHIOK CYXOrO TBEPAOIO

CMAa304YHOI'0 MAaTEpHalla, TUCTIEPTUPOBAHHBIM B YKa3aHHOU CMOJIE.

2. Pe3p0b0BOE TpyOHOE COETMHEHHE TIO T1. 1, OTIIHYArOIIeecs TeM, YTO TI0 MEHbIIEH Mepe
OJMH U3 YKa3aHHBIX TIEPBOTO M BTOPOr0 METAJUIMYECKHX CJIOEB OCAXKJICH

3IEKTPOTUTHIECCKAM CIIOCOO0M.
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3. Pe3pboBOe TpyOHOE COEAMHEHHWE 1O JHOOOMY W3 TPEABIAYIIHUX ITYHKTOB,
OTIMYAIOIIEECS TEM, YTO IO MEHBINEH MEpe OJUH W3 YKA3aHHBIX IMEPBOTO U BTOPOTO

METAIIMYECKUX CII0EB COAEPIKUT 10 MeHbIeH Mepe 50% mo Becy 1uHKa (Zn).

4. Pe3p0boBoe TpPyOHOE COEAMHEHHWE MO JHOOOMY W3 TPEABIAYIIHX IyHKTOB,
OTIMYAIOMIEECS TEM, YTO IO MEHBINEH MEpe OJUH W3 YKA3aHHBIX IMEPBOTO U BTOPOTO

METAJUIMYECKHUX CIIOEB UMEET TOJIIIMHY B THANAa30HE OT 4 MKM 710 20 MKM.

5. Pe3pboBoe TpyOHOE COEAMHEHHE MO JHOOOMY U3 TNPEABIAYIIUX ITyHKTOB,
OTJIMYAIOIIEECS TEM, YTO CJIOH CMAa30YHOTO MaTepHAla UMEET TONIMHY B IHAIA30HE OT

5 Mxm 110 50 MKM.

6. Pe3pOoBoe TpyOHOE COEIWHEHHWE 10 JFOOOMY U3 TPEIBIAYLIMX IYHKTOB,
OTIMYAOIIEECS TEM, YTO IO MEHBINEH MEpe OJUH M3 YKA3aHHBIX IIEPBOTO U BTOPOTO
METAIIMIECKUX CJIOEB COJAECPIKUT BEIIECTBO, BHIOPAHHOE M3 TPYIIBL, COCTOAMIEH M3
YHCTOTO IIMHKA (Zn) ¥ OMHAPHOTO CIUIaBa IMHKA (Zn) Tuna Zn-X, B KOTOpoM X BEIOpaH

n3 Hukens (Ni), xenesa (Fe), maraus (Mg) u mapranma (Mn).

7. Pe3pboBOoe TpyOHOE COCAMHEHWE 10 JIOOOMY W3 TPEABIAYIIHUX IYHKTOB,
OTIIMYAIONICECS TEM, YTO MO0 MEHBIICH MEpPe OJHMH W3 YKA3aHHBIX TMEPBOTO M BTOPOTO
METAITMYECKUX CIIOEB MPEACTABISIET COOOW OMHAPHBIN CIUIAB IIMHK-HUKEh (Zn-Ni),
rae comepskanue Hukems (Ni) Haxomutcs B muama3oHe ot 12% mo 15% mo Becy, u

MPHYEM MHKPOCTPYKTYpa ABIETCS OAHO(DA3HON B HaX0AuTCs B Tamma(y)-dase.

8. Pes3pboBOoEe TpyOHOE coemWHEHHE IO MIOOOMY U3 TPEABIAYHINX ITyHKTOB,
OTJIMYAIOIIEECS TEM, YTO INEPBBIM MACCUBHPYIOIMHUU CIOW COAECPKUT TPEXBAICHTHBIA

xpom (Cr(III)).

9. Pe3pboBOe TpyOHOE COEAMHEHHE TI0 JHOOOMY W3 TIPEABIAYIIHX ITYHKTOB,
OTJIMYAOIIEECS TEM, YTO BTOPOM MACCUBUPYIOINUH CIIOM, COACPKAIIHUN TPEXBAICHTHBIN
xpom (Cr(II)), oOpazoBaH MeKIy BTOPHIM METAJUTHUYECKAM MTPOTHBO3ATUPHBIM CIIOEM

" CJIOCM CMAa30vYHOT0 MaTcpHuasa.

10. Pe3sboBOoe TpyOHOE COEOWHEHHWE TIO JHOOOMY W3 TPEABIAYHNINX ITYHKTOB,
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OTJIMYAOIIEECA TEM, YTO MOPOIIOK CYXOro TBEPAOTO CMAa30YHOr0 MaTepuaa BhIOpaH
nu3 rpynmbl, coctosmed w3 momuretpadropaTHneHoB (PTFE), aucynsdumos
mommubaeHa (MoS,), nutnokapb6amaros momuoaeHa (MoDTC), yrneponusix cax (C),

¢ropunos rpaduta (CFy) nmm ux cmecn.

11. Pe3pboBOE TpPyOHOE COEOWHEHHE IO JHOOOMY W3 TPEABAYHINX ITyHKTOB,
OTIIHYAOIIEECS TEM, YTO CMOJIa BBIOpaHa M3 TPYIIIBL, COCTOAMICH M3 TIOJTHBHHUIIOBBIX
CMOJI, OHOKCHAHBIX CMOJ, AKPWIOBBIX CMOJ, TOJHUYPETAHOBBIX CMOJI H

IIoJIMaMUuIUMHAHBIX CMOJI.

12. Pe3pOoBOE TpyOHOE coemuHenue 1o 1. 10 wmm m. 11, oTnuuaromeecs TeM, YTO
CMOJIa TIPEICTABIIET COOOM CMOJy aKpHJIOBOTO THIA, M MOPOIIOK CYyXOTO TBEPIOTO
CMAa304HOTO MaTepuana comepxut ot 3% 10 15% yraepoaHbIX cak, IUCYIbPHUIOB
moymuoaeHa (MoS,) wim autrokapoamaToB momuoaeHa (MoDTC), otaenpHo WM B

KOMOHWHALINH.

13. Pe3sboBOEe TpPyOHOE COEOWHEHHE MO JHOOOMY W3 TPEABIAYNINX IYHKTOB,
OTIIHYAOIIEECS TEM, YTO IO MEHBINEH Mepe OJUH M3 YKa3aHHBIX MEPBOrO U BTOPOTO
MACCUBUPYIOIIMX CJIOEB TIOKPHIT OaphepHBIM  CJIOEM, OOPA30BAHHBIM  CJIOEM

MHHEPATbHOW MATPHIIBI, COAEPKANAM YaCTHIIBI THoKcHaa kKpeMHuus (Si0,).

14. Pe3pboBOe TpPyOHOE COEOWHEHHE TIO JHOOOMY W3 TPEABAYHNINX IYHKTOB,
OTIIHYAIOIIEECS TEM, YTO CJIOW MHHEPATBHOW MATPHIBI JOTOJHUTEIBHO COICPIKHUT

OKCHJI KaJTus.

15. Pe3p00oBOE TPYyOHOE COCTMHEHHE TI0 TFOOOMY U3 1. 1—12, OTIHYAIOImEecs TEM, YTO
MO0 MEHBIICH MEpe OJHMH W3 MEPBOrO0 W BTOPOTO MACCHBHPYIOIIMX CIIOCB MOKPHIT
OapbepHBIM  CJIOEM, OOpa30BaHHBIM  CIIOEM OPraHOMHHCPAJIbHOM  MATPHIIBI,

COJIEPIKAIAM YaCTHIIBI THOKCHAA KpeMHus (S10,).

16. Pe3pboBOoe TpyOHOE COEOWHEHHE MO JHOOOMY W3 TPEABAYHNINX ITYHKTOB,
OTIHYAOIIEECS TEM, YTO IO MEHBINEH Mepe OJUH M3 YKa3aHHBIX MEPBOTO U BTOPOTO

NacCUBUPYHOIIUX CITOCB IMOKPBIT CJIOCM CYyXOro CMa304HOro MarcpHraia.
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17. Pe3pOoBOoe TpyOHOE COEOUWHEHHE TIO JHOOOMY W3 TPEABAYHINX ITyHKTOB,
OTIHYAOIIEECS TEM, YTO OXBATHIBAEMAsi KOHIEBAS YaCTh JOTIOJTHUTEIFHO COIEPIKHUT
MIEPBBIH yIIOp, ¥ OXBATHIBAIOIIAS KOHIIEBAs YaCTh JOTOJHUTEIIFHO COACPIKHT BTOPOH
yIop, TPH TOM TEPBBI M BTOPOH YIOPHI BBIIOJIHEHBI C BO3MOMXHOCTBIO BXOJA B

COIMMPUKOCHOBCHHUC APYT C APYT'OM B KOHIIC CBHHYWBAHUWA.

18. Pe3pboBOE TpPyOHOE COEOUHEHHE IO JHOOOMY W3 TPEABAYHIMX ITYHKTOB,

OTIIMYAromeeCa TCM, YTO OXBaTbIBaCMasd M OXBAaTbIBAKOIIAdA KOHIICBBIC YaCTH

H3roTOBJICHBI U3 CTAJIH.
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