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W3obpeTrenne OTHOCHTCSI K OOJIACTH 3JIEKTPOTEXHUKH M MOXKET OBITh MCIONB30BAHO B CTAI[HOHAPHBIX
IMMPOMBIIIIJICHHBIX UKJIAX TPU NPOU3BOACTBE KOHTAKTHBIX CUCTEM BJICKTPOTEXHUYECKOT'O 060pyﬂoBaHI/Iﬂ
U B TEXHOJOTHYECKHX peIJIaMeHTax IPH MOHTaXKe, PEMOHTE M JKCIUIyaTallMd KOHTAKTHBIX CHCTEM
HETIOCPE/ICTBEHHO Ha MECTE YCTAaHOBKH 3JIEKTPOOOOpYyHOBaHMS. TEXHWYECKHH Ppe3ysbTaT, KOTOPBIH
JOCTUTAeTCsT IIyTeM MCIOIb30BaHUA [AHHOTO ClIoco0a HaHECEeHHS 3alUTHOTO METaJUIMYECKOro
MOKPBITHS Ha KOHTAKTHBIE IOBEPXHOCTH OJICKTPUYECKHX KOHTAKTHBIX COCAMHEHHH, 3aKIH0YaeTCs
B KOHTpOJE M perymupoBke mu((y3MOHHOTO TMpoIrecca JIOKaJbHO-KOHTAKTHOTO IUIaBICHUS |
OrpaHUYCHUS ABJICHUSA OXPYITUMBAHUA ITOBEPXHOCTHOT'O CJI0A TBEPAOI0O METAJLJIA, a4 TAKKE IMTPEAOXPAHCHUC
KOHTAKTHOH IIOBEPXHOCTH OT BO3NCHCTBUS OKpY)XAaromled cpelbl M INPOTEKaHHs OKUCIMTEIbHBIX
MIPOIIECCOB HA MPOTSHKCHWH IUTUTENHFHOr0 BpeMeHH. Croco0 HaHEeCeHWs 3alllMTHBIX METaNTMYECKHX
HOKprTI/Iﬁ Ha KOHTAKTHBIC IMOBEPXHOCTU OJICKTPUUYCCKHUX KOHTAKTHBIX COCHHHeHHﬁ, BKJ'IIO‘laIOLHI/Iﬁ
HAHECEHHE 3aITHOTO METAJUIMYECKOTO IOKPHITUS HA KOHTAKTHBIE MOBEPXHOCTH C IIPUMEHEHHEM
MHOTOKOMIIOHEHTHOTO TaJJIUEBOTO CIUIaBa IyTEM OCYLIECTBICHHS CIEAYIOIIMX OJTalloB: OYHMCTKA
KOHTAKTHOI ITOBEPXHOCTH OT 3arpsi3HEHUIl M 00E3)KUPUBAHUE C HCIOJIL30BAaHHEM OPraHW4eCcKhX
pacTBopuTeneil (HampuMep, aleToH), oOpaboTka KOHTAKTHOW MOBEPXHOCTH IS yHAJCHUS OKHCHOM
TUICHKH, TIOCJIE CHATHS OKHCHOW IUICHKH IIPOM3BOANTCS TpeABapuUTeNbHAs 00paboTka KOHTAKTHOM
HOBEPXHOCTH TOHKUM CJIOEM TaJIMEBOTO CIUIaBa, HAHOCHMOTO aOpa3suMBHBIM MaTepHalloM, HaHECCHUE
OCHOBHOTO CJIOS TAJUTEBOTO CIUIaBa Ut GOPMHUPOBAHHS UTOTOBOTO, TU(H(GYHIUPOBAHHOTO B KOHTAKTHYIO
TTOBEPXHOCTB IIPOBOSIIETO CIIOS.
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CIIOCOb HAHECEHMUS 3AIIUTHBIX METAJUVIMYECKUX MIOKPHITHI HA
KOHTAKTHBIE IOBEPXHOCTH JJEKTPUUYECKHUX KOHTAKTHBIX
COEJVUHEHUN

H306peTeHne OTHOCHTCS K OOJIACTH 3JICKTPOTEXHHKH H MOXET OBITH MCIIOJB30BAaHO B
CTALMOHAPHBIX  IPOMBIIUICHHBIX IUKIaX IPH  MPOM3BOJACTBE KOHTAKTHBIX  CHCTEM
JIIEKTPOTEXHUYECKOrO ODOpPYIOBaHHS M B TEXHOJIOTHYECKHX pETIaMEeHTaX IMpPH MOHTaXe,
PEMOHTE W OJKCILUTyaTallu¥ KOHTAKTHBIX CHCTEM HENOCPEIACTBEHHO Ha MECTe YCTaHOBKH
3JIEKTPOOOOPYIOBAHHS.

N3 cymecTByromero ypoBHS TEXHHKM H3BECTEH CHOCOO HAHECEHHUS METaLUIHYECKOTrO
HOKPHITHS HAa TOKOIEpEJAlOIIMe IIOBEPXHOCTH KOHTAKTHBIX COCAMHEHWH (MCTOYHHK
uapopmarmn  RUNe2580355, omybmukoBaso 10.04.2016, MIIK C23C 26/02). Cnocob
HaHECEHHUs 3alUTHOTO METAJUIONOKPHITHS M3 JIETKOIUIABKOI'O CIlaBa Ha OCHOBE BHCMYTa Ha
TOKONEPEAIONINE NOBEPXHOCTH KOHTAKT-AETale KOHTAKTHBIX COCAMHEHHUH, BIITIOYAIOLTUI
OYMCTKY OT 3arps3HeHHH W O0O0e3KUpUBAHME TOKOIEPEAIONINX IOBEPXHOCTEH, HaHECEHHE
¢iroca, ynajneHue ocTaTkoB (uiroca M OIMJIOK U HaHECEHHE Ha TOKOIEpeJaroiie MOBEPXHOCTH
JIETKOILTABKOTO CIIJIaBa HA OCHOBE BUCMYTA, OTJIHYAIONIMIACS TEM, YTO MCIIOJIB3YIOT HAHOCHMBII
JIErKOTUJIAaBKH# CIUIaB Ha OCHOBE BUCMYTa, HMEIONIH IHana3oH TeMueparyp iasienus 44-95°C
U clenyrommii coctas, mac.%: Bucmyr 44,0+99,993;Uuauit 0,001+55,994; Onoso 0,001+28,0;
Csugen 0,001+40,0; Kagmuit 0,001+25,0; lmax ~ 0,001+25,0; Meas  0,001+10,0;
Amomunnii 0,001+12,0, a nepen HaHeceHHEM JIETKOIUIABKOTO CIIJIaBa HAa OCHOBE BHCMYTa
HarpeBy 10 Temmeparyphl 49-100°C mojBepraroT JIETKOIUIABKUH CIJIaB Ha OCHOBE BHCMYTA,
HHCTPYMEHT JJIl HAHECCHHUSI ¥ KOHTAKT-/I€TaJIH.

HenoctaTkoM JIaHHOTO peIIeHUs] SBISETCS TO, YTO BHCMYT, KaK OCHOBa Jis
HU3TOTOBJICHAS OBTCKTHKH JIETKOIUIABKOTO CIUIaBa, HMEET HEBBICOKYIO KOPPO3UOHHYIO
CHOCOGHOCTH 110 OTHONICHHIO K MeTaJllaM. MIMEeHHO KOpPPO3HOHHAs CIIOCOOHOCTH ONpenAesseT
BO3MOXHOCTh pEaN3allid TOJHOTO TMpollecca JIOKATbHO-KOHTAKTHOTO TBEPIAO-KXHAKOTO
IUTaBJICHHS DBTEKTHKH C METAJUIOM KOHTAKTHOW MOBEPXHOCTH C MPOXOXACHHUEM CTaMH pa3phiBa
CBsI3¢H aTOMOB B KPHCTAJUTMYECKOH pelIeTKe TBEPAOro MeTawia (00pa30BaHuE HOBBIX CBS3EH C
aTOMaMH CIlJIaBa SBTEKTHKH) H MOcHenyomei 1ud¢Gy3un B KOHTaKTHYIO IOBEPXHOCTH (TIpoliecc
KOTe3uH). B CBSI3H ¢ TeM, 4TO METAUTOCIINIaB HA OCHOBE BUCMYTa MMEET CPABHUTEIHHO BHICOKYIO
temneparypy miasicHus 44-95°C, HeoOxo1uMa MOBBIILICHHAs! SHEPreTUKA NIpoIiecca U MO3TOMY
TEXHOJIOTHYECKUE ONEpallii JAaHHOTO CIoco0a BHITIOIHSIOTCS IpH TEMIIEpaTypax B JUANa3oOHE

44+ 95°C. Tlpm sTOoM TpebyeTcs B TEUEHHE BCEro Ipoliecca HAHECEHMS MOKPBITHS CTAOMIIBHO



IOIePXKMBATh 3a[aHHYI0 TEMIeparypy JUIs JIETKOILUIABKOTO CIUIaBa B CeHaIbHON (opMme,
KOHTAKTHO} IOBEPXHOCTH W HHCTPYMEHTA IO HAHECCHHIO JIETKOILIABKOTO CIIaBa. B cnyuae
CHHXKEHHsI TEMIIepaTyphl TpPOHM3OMAET KpUCTAUIM3allKs CIUIaBa W TNPEKPALICHHE IIpoiecca
HaHeceHUs DNOKpHITHA. Takke, MOCHe Tporecca TPaBICHHS ¢GIOCOM  OTCYTCTBYET
TEXHOJIOTHYECKas. OIepalis [0 YAQICHHIO OCTaTKoB (uroca. YTBEPXICHHE, €TO ¢moc
WCIIApDUTCS BMECT€ C OCTAaTKaMHM OKHMCHOW IUICHKH HE TapaHTHPYeT HOJHOM OYUCTKH
IIOBEPXHOCTH M NPEKpalleHus Mpollecca TPABJIEHWs! KOHTAKTHOH IOBEPXHOCTH U HAHOCHMOTIO
MetawiociuiaBa. IIpu 3ToM, ocTaTki (IIIoca Ype3BbMaiHO KOPPO3HOHHO-aKTHBHBI, IOITOMY HX
HEOOXOMMO Cpa3y MOJHOCTHIO YIAIATh IOCHIE Mpolecca TPaBICHHS W OTO PEKOMCHIYCTCA
BBIIOJIHATH OTACIHGHOM TeXHONOrHdYecKoi onepanuei. IToBhImeHHbIC TEMIICPATYPHBIC PEKHUMBI
TP HarpeBse JIETKOIUIABKOTO CIIIaBa, KOHTaKTHBIX J€TalCH M MHCTPYMEHTA JUIS HAaHECCHHUS B
nuanaszose 0 100 °C CHOXHO BHINOJHAMBI ¢ TOYKH 3PEHHS IPUMEHSEMOT0 000PYIOBAHHS ¥
SBISIIOTCS  JIOMOJIHUTENBHBIMHA  ONACHBIMM  IIPOM3BOACTBEHHBIMHM  (DaKTOpamMu Ul CHCTEMBI
OXPaHBI TPyJIa ¥ TEXHHKU 6€3011aCHOCTH Ha MPOMBINLIEHHOM Ipeanpusthy. Taioke HE00X0AUMO
YUHMTHIBATh, YTO METAUIMYECKHE NMOKPBHITMS C MPUMCHEHHEM CILIABOB HAa OCHOBE BHCMYTa B
3aBHCMMOCTH OT TIPOLEHTHOTO COIEpXaHMs BHCMyTa O0ONajalT CKJIOHHOCTBIO K
TPEMMHOOOPA30BAHHIO ¥ YBEIHUEHHIO 00bEMa IIPU 3aTBEPICBAHUH.

13 ypoBHS TEXHHKH TaKXe U3BECTEH CTOCOO HAHECEHHUs METALIMYCCKOIO NOKPHITAS Ha
TOKOTEPeAIOHe  TOBEPXHOCTH  KOHTAKTHBIX ~ COCTMHEHMH (MCTOYHHK — HMH(OpMALMH
RUNe2690086, omy6mxosaso 12.03.2019, MIIK C23C 26/02,C22C 28/00). Criocob HaHeceHus
3QUIATHOrO TIOKPHITHS M3 JETKOIUIAaBKOTO CIJaBa HAa OCHOBE HH/MS HAa TOKOIEPENAIOIIMC
IIOBEPXHOCTH KOHTAKT-JeTallel KOHTAKTHBIX COEJMHCHMH, BKIIOYAIONIMA OYHCTKY OT
3arps3HEHMMN, 00e3KUPUBAHHE TOKONEPEIAIONINX TIOBEPXHOCTEH, HaHeceHue (umoca, yraneHue
ocTaTkoB (hiIroca, MpOBEJCHHE HarpeBa JIETKOIJIABKOro CIiaBa Ha OCHOBE MH/HMS, HHCTPYMCHTa
JUTSL HAHECCHHS YIIOMSHYTOTO IIOKPBHITHS M KOHTAKT-IETANCH M HAHECEHHE Ha TOKOIEPCHArome
TIOBEPXHOCTH KOHTAKT-JIETANIEH JIETKOILIABKOTO CILIABA HA OCHOBE MHWUS, OTIHYAIOMIMHCS TEM,
YTO WCIOJB3YIOT CIUIAB HA OCHOBE MHJWS C TeMIepaTypo# mnasnenns 72°C, uMelomi coCTas,
Mac. %: uHaul - 66,3, BHCMYT - 33,7.

HeocTaTkoM HAHHOTO PeleHHs SBISETCS TO, YTO BHIIICOMHCAHHBIA CIOCOO TaK XKe HE
IIpelyCMaTPHBAET OT/JAENBHON TEXHOJOTHYECKOH omepaluy MO YJAICHHIO OCTaTKOB ¢dimoca u
pe3yJIbTaToB TpaBleHus. J[aHHBIA CMOCOO HAHECEHMs MOKPHITHS HAa KOHTAKTHBIE NMOBEPXHOCTH
gBISieTCS  TEXHHUUYECKH  CJIOKHBIM Ul NPAMEHEHHs B YCIIOBHAX  OKCIUIyaTallud
3leKkTpooGopyaoBaHus Npu BhmonHennr IIIIP ¥ pEeBM3MM KOHTAKTHBIX —COCHMHEHHH.

C0XHOCTB NPUMCHCHHA HNAHHOI'O crocofa 3aKiIoYacTCs B MOBBIMICHHOM TEMIICpaTypHOM
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peXHMe B TEUEHHE BCETO TEXHOJOTHYECKOTO IMKJA CBBILIC 72 °C, T.K. B cily4ae TOHMXEHHUS
TeMIIEpaTyphl CIUIaBa, METALIMYECKOH MIETKH MM KOHTAaKTHOH IOBEPXHOCTH IPOU30HIET
KpHCTA/M3alusl (3aTBep/eBanue) civiasa. IIpy NPHMEHEHHH JaHHOTO crocoba B YCJIOBHAX
CTAI[MOHAPHOTO [POM3BOJCTBA IIO M3TOTOBJICHHIO MM PEMOHTY KOHTAKTHBIX COCTMHEHUH TaK
Xe TIoTpebyeTcsi JIONOJIHATEIBHOE TEPMHUYECKOe 000pyNOBaHME Ul MOJJICpXKAHHs 3aJaHHBIX
TEMIIEPATyPHBIX PEXXUMOB.

Haubonee ONM3KAM TEXHUYECKMM pEIICHHEM, BBIODaHHBIM B Ka4yeCTBE IPOTOTHIIA,
ABNSETCS CHOCOG OOpabOTKM KOHTAKTHBIX IIOBEPXHOCTEH pasOOpHOro  SIEKTPHYECKOTo
KOHTAKTHOTO cOeuHeHus (McTouHnK uHdopmamun RUNe2411305, omy6mnrkoBaHO 12.02.2011,
MIIK C23C 26/02, C23G 1/00, HOIR 24/00, C22C 28/00). Croco6 06paboTK¥ KOHTaKTHBIX
IIOBEPXHOCTEH  pa30OPHOTO  BJIEKTPUYECKOTO  KOHTAKTHOTO  COCAMHCHHA, BKJTIOYAIOIIU I
06paboTKy KOHTAKTHBIX IIOBEPXHOCTeH Uisl y/alleHHs OKHCHOH IUICHKH, HArpeB KOHTAKTHBIX
IOBEPXHOCTEH W HAHECEHHE METAUIMYECKOr0 NOKPBITHSA H3 TaUMEBOrO CIUIaBa JIOKAIBHBIM
KOHTAKTHBIM  ITUIABJICHHEM, OTJIHYAIONIMHCA TeM, 4YTO YJaleHWEe OKCHAHOM IUICHKH
OCYIIECTBIISIOT XHMUYECKOH 00paboTKON KOHTAKTHBIX MOBEPXHOCTEH IEPBHIM pPacTBOPOM
TpaBJeHHs, ¢ NOCIEAYIONmeH ero HelTpanu3auuei u OYMCTKOH KOHTAKTHBIX IMOBEPXHOCTEW OT
pe3yIbTaTOB TPABJICHHU, 3aTEM IPOBOMAT MEXaHHIECKYIO OYMCTKY KOHTAKTHBIX [TOBEPXHOCTEH
HUTH(OBAaHKEM, MOC]E KOTOPOH OCYIIECTBISIOT HAIPEB KOHTAKTHBIX NOBEPXHOCTEH, HAHECEHHE
METAJUTMYECKOr0 TOKPHITHS M3 TaJUIHEBOTO CIUIaBa B CPeJie BTOPOro pacTBOpa TPaBICHHA M
IOCIIEYIONIYIO HEHTPAIU3AIMIO OCTATKOB BTOPOrO pacTBOPa TPABJICHHS.

HeiocTaTKOM HPOTOTHIIA SBISETCS CI0XKHOCTh YAATIEHHs! OKHCHOH MIICHKH C KOHTAKTHOH
IIOBEPXHOCTH: HAHECCHHE pPacTBOpA TPABICHHS, HAHECEHME pacTBOpa JULA HOCJICTYIOIEH
HeWTpaJu3allid W OCTAHOBKH IpOIECCa TPABICHHS H OYUCTKA KOHTAKTHOM IOBEPXHOCTH OT
pe3yJbTAaTOB TPABJECHHS M PacTBOPOB. IJTO CIOXHBIH IIporece, OCOOEHHO TIpH YydYeTe, 4TO
IPHMEHAEMBIE PACTBOPEI MMEIOT 3aBBIICHHYIO KOHIEHTPAIMIO BPEAHBIX JULT HEIOBEYECKOrO
OpraHH3Ma BENIECTB M BCE ONepaluy HeOOXOMMO BEIIOJIHATH € HOTONHATEIBHBIMA CPEICTEAMA
samuThl.  1locnenyomee NUTHGOBAHME KOHTAKTHOM — MOBEPXHOCTA ¢ NPHUMCHCHHUEM
METAILTMYECKOH IIETKOH HEJIOCTATOUHO S(QQEKTHBHO, T.K. HCIONB30BAHUE METALIHYECKOH
IeTKH, KaK aGpasuBHBIA MaTepHal, He MOXET 00ecneydTh JOCTATOYHYIO CTENCHb HMCTOTSHI
0GpabOTKH METAIUTMYeCKOH MoBepxHOCTH. HaHeceHHe METaTA4EeCKOro MOKPRITHS COTIACHO
JIAHHOMY TEXHHYECKOMY PEIIEHMIO BBIMOIHSETCS MOCTIE Harpesa KOHTAKTHOM TIOBEPXHOCTH JO
35 °C | HaHeceHyMe TaUIMEBOrO CIUIaBa IOJ CJIOEM BTOPOrO XHMHYECKOIO pacTBopa,

BLINONHSIOMIETO PoNb (iroca (ISl 3aIUTHl HArPETON KOHTAKTHOH NMOBEPXHOCTH OT OKHCJICHHU



Ha BpeMs HAHECEHHs METAUINUECKOTO MOKPBITHS) C nocie/IyIolIeil ero HeHTpanusamumei ¢iroca
CIIEYIOUINM XHMHUYECKHM PaCTBOPOM.

TexHuueckuil pe3yabTaT, KOTOPBIH JOCTHracTcs IIyTEM HCHOJB30BAHUA JIAHHOTO
croco0a HaHECEHMs 3allUTHOrO METAUTMYECKOTO IOKPHITHS Ha KOHTAKTHBIC MOBEPXHOCTH
3JIEKTPHUCCKUX KOHTAKTHBIX COEJMHEHHH, 3aKIIOYacTCs B KOHTPONE M PETyTHPOBKE
qudby3nOHHOTO TIpouecca JIOKATbHO-KOHTAKTHOrO IUIABNEHHS ¥ OrpaHMHCHUA  SBJICHUA
OXPYIUYMBAHHS [IOBEPKHOCTHOTO CJIOS TBEPAOTO METAIIA, 8 TAKKE MPCAOXPAHCHAC KOHTaKTHOH
TIOBEPXHOCTH OT BO3ACHCTBHA OKpPY)XAIOIIEH Cpe/bl B MPOTEKAHUs OKHCIIMTENBHBIX TPOLECCOB
Ha IPOTSHKCHUH JTIUTEIHHOTO BPEMEHH.

JI1s  JOCTHKEHWs YKa3aHHOTO TEXHHYECKOro pesyibTaTa Mpe/uraracTes criocob
HAaHECEHMs 3alUTHBIX METAUIMYECKHX MMOKPBITUH Ha KOHTAKTHBIC IOBEPXHOCTH JJICKTPHICCKUX
KOHTaKTHBIX coeqMHEHHH. B mpemiaraeMoM crocobe HaHECeHHWE 3allUTHOIO METAJUTMYECKOro
TOKpPHITHS HA KOHTAKTHBIE TIOBEPXHOCTH ¢ IPHMCHEHHEM MHOTOKOMIIOHEHTHOTO TalIHEBOTO €
CIIJIaBa BBHIMOJIHAETCS ITyTEM OCYLIECTBICHUS ClIe/IyIOMHMX 3TaroB:

— OYHCTKA KOHTAKTHOM T[OBEPXHOCTH OT 3arps3HEHME M OO€3XHpHBaHHE C
MCIIONIb30BAHUEM OPT'AaHMYECKUX PACTBOPUTENEH (HaNpUMED, alleTOH),

 — 00pa6oTKa KOHTAKTHOM IIOBEPXHOCTH JUIsl y/[aJIHHsI OKHCHOM TLICHKH,

—  [oCIie CHATHS OKHCHOM IUIEHKH IIPOM3BOIMTCS MpeBaprTenbHas 06paboTKa KOHTAKTHOH
IIOBEPXHOCTH TOHKHM CJOEM TaUIMEBOTO  CIUIABA, HAHOCHMOTO abpa3MBHBIM
MaTEpHAJIOM,

— HaHeCceHHE OCHOBHOTO CJIOS TaIMEBOro civiaBa Uil (OPMHPOBaHMs HTOTOBOTO,
nuhGyHIAPOBAHHOTO B KOHTAKTHYIO IOBEPXHOCTH, TPOBOJIALIETO CIIOS.

B mpeiaracMoM Croco0e MOXET HCIONb30BAThCS MHOTOKOMIIOHEHTHBIH CILIaB Ha

OCHOBE FaJLIHsl, MMEIOMIKH IHaNa3oH TeMrepaTyp iapienus 1+24° C u cienyromuii cocras,

Mmac.%:

rajinu 56+99,99
1505 011%0%1 0,001+30,0
0JIOBO 0,001+20,0
cepebpo 0,001+8,0
BHCMYT 0,001+10,0
KagMHH 0,001+10,0
LIMHK 0,001+10,0
MeIb 0,0001+14,0
ATIOMHAHHHI 0,0001+14.,0



MOIHOICH 0,0001+ 8,0
HUKEIb 0,0001+8,0
HHTEPMETALIUABI TIPOYMX metawios  0,0001+3,0

(cyMMapHbIe IPHMECH KOMIIOHEHTOB)

B u4acTHOCTH, NP HAIMYAM MEXaHHYCCKHX ITOBPEXIEHHH KOHTAKTHOH IIOBEPXHOCTH,
IOJIyYeHHBIX B MpOILecce IKCIUTyaTalli, CIOCOD MOXET BKIIOYaTh B ce0s oTan NUIHPOBKH
abpasHBHBIM MAaTEPUATIOM Iepel TpEeTBapHTENbHOH 00padoTKOH KOHTAaKTHOM IOBEPXHOCTH
TOHKHM CJIOEM T'aJUIMEBOTO CIIJIaBa.

KpoMe Toro, eci IIpH BHIIONHEHHH TEXHOJIOTHYECKOH ONEpaluy 110 HAHECCHHUIO IIOKPBITAS
TeMItepaTypa KOHTaKTHOH mosepxHoctd HIKe 3 °C, TIpe/IaraeMblii croco6 BKIIOYAET B ceOs
Tam KPAaTKOBPEMEHHOrO HArpeBa KOHTAKTHOM IIOBEPXHOCTH /O TEMICPATYphl HE HIKC
TeMIIepaTypHl IUIABIEHHS MHOTOKOMITOHCHTHOTO IaJlIMeBOTO CIUIaBa 10+24 °C.

KoHTaKTHAas MOBEPXHOCTh OUMINAETCS OT 3arps3HEHMH W O0E3XHpHBAETCS  C
MCTIOJIB30BAHAEM PEHMYIIECTBEHHO OpPraHHYECKUX pACTBOPHTENCH (mampumep, aIeToH).
O4mCTKa KOHTAKTHOM MOBEPXHOCTH OT OKHCHOW IUIGHKH MEJHOM KOHTaKTHOH IIOBEPXHOCTH
MOXeET BBIIOJHATBCA OOpabOTKOM BOMHBIM PAacTBOPOM XJIOPHCTOIO IMHKA C IUIOTHOCTBIO
pactBopa He Goxee 1,13 (10% pactBOp CONSHOM KHCJIOTHI), a JUISl &JIFOMHHHEBOH KOHTAKTHOH
TOBEPXHOCTH MOXET BBIONHATECA 3% pacTBOPOM €IKOTO HaTpa. ITocine TpaByieHUsI KOHTaKTHAs
IOBEPXHOCTh HACYXO [POTHPAETCS OT OCTATKOB TPABJICHHS, €CIIH OHH HMCIOTCA. Ipu HaymMUMK
MEXAHWYECKHX IOBPEXKIEHHH KOHTAKTHOM MOBEPXHOCTH, MONYYCHHBIX B  MpPOIECCe
JKCILIyaTalliH, TPOM3BOAKUTCS IUTH(HOBKa abpasuBHEIM MATEPHAIIOM.

B ciydae, ecild IpY BHIIONHEHWH HAHECEHHS 3alIMTHOTO METAIMYECKOTO IOKPHITHA
TeMIIepaTypa OKpYXXaromlell cpe/ibl i COOTBETCTBEHHO TEMIEpaTypa KOHTAKTHOH MOBEPXHOCTH
ake 3 °C, TO HEOOXOMMMO BHIIOJHHTH KPATKOBPEMEHHBIH HArPEB KOHTAKTHOH MOBEPXHOCTH
JIO TeMIIepaTyphl HE HHXKE TeMIIEPATyphbl IUIABJICHHsS MHOTOKOMIIOHEHTHOTO rajlIACBOro CIuiasa
10=24 °C. B GOJBIIMHCTBE CIy4acB Takoil HEOOXOIMMOCTH HET, T.K. B OCHOBHOM ILIZHOBBIC
pabotel mo mpoBeneHHio pepusuil ¥ I[P KOHTaKTHBIX COCIMHEHUN B 3JIEKTPOYCTaHOBKaX
BEIIONHSIOTCS B JIETHHHA-OCCHHMH TeEpHOJ, KOT[a TemmeparypHbid pexum Bpmne 3 °C.
JIOIOIHHTENBHBIH HAPEB KOHTAKTHBIX NOBEPXHOCTEH TaK e HE TpebyeTcs Uil CTallHOHAPHBIX
IPOM3BOJICTBEHHBIX YYACTKOB IO IPOM3BOJCTBY M PEMOHTY KOHTAKTHBIX COEIWHCHUH, T.K.
cornacHo tpebosanuii OT u COC Temneparypa OKpYXalollei cpefbl Ha pabouMx MecTax He

mwxe 18 °C.



[Tocne o06paGoTKH KOHTAKTHOM MOBEPXHOCTH JUIS  yAAJICHHA OKHCHOM TUICHKH
TIPOV3BO/IATCS HAHECCHHE METANIMYECKOTrO 3aUTHOTO MOKPBITHSA: IPE/IBAPUTEILHO KOHTaKTHast
IOBEPXHOCTh 0OpabarpiBaeTcsi aOpasHBHBIM MAaTEPHAIOM, CMOYCHHBIM MHOTI'OKOMIIOHEHTHEIM
raJUIMeBLIM CIUIABOM (TEpBhIA 9Tam). Pacxon cmiaBa MOXET COCTaBIATR HE oonee 10% ot
OCHOBHO# Macchl TAJUIMEBOTO CIUIABA I 0OpadaThIBaeMON KOHTAKTHON IOBEPXHOCTH. 3a cuer
MAJIOTO KOJIMUECTBA CIUIaBa, HAHOCMMOTO abpa3sWBHBIM MaTepHalioM, HET JBHO BBIPAKCHHOTO
HACHIIIEHHs] KOHTAKTHOM MOBEPXHOCTH JKMJIKMM METaUIOM CIIaBa M B pPE3yJbTaTe 3TOTO
IIPOIIECC JIOKANbHO-KOHTAKTHOTO IUIABJICHHS NPOMCXOJWUT IPAKTHICCKH MIHOBCHHO. ITyrem
HAHECEHHs IPEBAPUTEHHOTO NOKPHITHS KOHTAKTHOH MOBEPXHOCTH dopmupyeTcs IepBUYHBIH
3AIIATHBIL CJOH, NPENOXPaHSIONME JUIMTENbHOS BpEMs KOHTAKTHYIO IIOBEPXHOCTH OT
BO3/eiCTBHS OKpYXarolueil cpe/ibl ¥ MPOTEKaH!s OKHMCIHTENBHBIX MPOIECCOB. 310 0cOOEHHO
Ba)KHO JUISl IPUMEHEHHs CI0co0a B CTAMOHAPHBIX MPOU3BOJCTBEHHBIX IHKJIAX H3TOTOBJICHHS
KOHTaKTHBIX CHCTEM 9JEKTPOTEXHHYECKOro O0OpyHOBaHWs, KOrja INpOIECC HAHCCCHHA
3aIUTHOrO METAUIMYECKOTO MOKPBHITHS HMEET BPEMEHHOW paspblB B  TEXHOJIOTHYCCKHX
onepanusx. Taxxe cHOPMHUPOBAHHBIH TBEPIIbIH NEPBHYHBIA CJIOH MOKPBITHS BHINOJHSAET POJIb
OTpaHMUMTENBHOrO  Oapbepa, CHCPXKHBAIOMIETO  NPOUECC — OXPYMIHBAHHS KOHTaKTHOM
IOBEPXHOCTH TIPH HAHECEHHH OCHOBHOI'O IOKPBITHSL. D10 06BIACHIAETCS TEM, YTO ICPBUYHBIA
TBepIbIA CIOM, BHEAPEHHDBIH B KOHTAKTHYIO IOBEPXHOCTh HA MOJICKYIAPHOM YPOBHE,
OrpaHHYMBAECT CKOPOCTh H AaKTHBHOCTH NPOTCKAaHMS JIOKAILHO-KOHTAKTHOIO  IUIABJICHHAS
HACHIIIEHHON KUAKOM (a3bl TAIUIHEBOTO CIUIABAa C TBEPAOH KOHTAKTHOH MOBEPXHOCTBIO NPHU
HOCNEYIONIEM BTOPOM 3Talle HAHECEHUsS METAJIMYECKOro MOKPBITHS. IIprMeHeHnEe NEPBOro
STana HAHECEHMs MOKPHITHS B IEPBYIO OYEpe/b MPEAHA3HAYCHO I KOHTAKTHBIX COeTMHEHU
U3 AMOMHHHS, T.K. Hambonee NOABEPXKEHB JPQEKTy OXPYHNUMBAHHA W OKHCIUTCIBHBIM
IpoIeccaM KOHTAKTHBIE TOBEPXHOCTH U3 AIIOMUHBHS M €70 CIIIABOB.

Jlanee, Ha NOArOTOBJICHHYIO KOHTAKTHYIO NOBEPXHOCTB, C HAHCCCHHBIM IEPBUIHBIM
3AIATHBIM JIOKPHITHEM, HAHOCHTCS BTOPOH OCHOBHOW CIIOH IIOKDBITHSL. laynnueBsi cruiaB
HAHOCHTCS IPEHMYIIECTBEHHO TKAHEBBIM XJIOMYATOOYMaXHBIM TaMIIOHOM, CMOYCHHBIM B 3TOM
crjiaBe. YuMTHIBas, UTO Ha KOHTAKTHOH IIOBEPXHOCTH IIPEABAPHTEIBHO YXKE HAHCCCH
IEPBHUYHBIHA CIIOM TOKPHITHSA, JONOJIHATEIEHOE KOJMIECTBO TaJUIHEBOrO CIUIaBa, HE00X0IUMOTO
mwis  Qopmupopanns uroroBoro, Ju(GQYHIMPOBAHHOrO B  KOHTAaKTHYIO IOBEPXHOCTH
NPOBOAAINETO CIOs, Tpebyercs Ha 25+30% MeHbIIe MO CPaBHEHHMIO €O crmoco0oM TPOTOTHIIA.
KOHTaKTHbIE TOBEPXHOCTH C HAHECEHHBLIM 3alUTHBIM IOKPHITHEM MOTYT ObITh cOOpaHbl B
KOHTaKTHOE COCIAMHEHHE cpasy mocie 00paboTKH ¥ HCIOJNB30BAaHBI IS JaTbHEHIIEH

SKCIryaTranyu.



YacTHbIH cilydail peaqu3aui cnocoGa MOXKeT OBITh BBITIOJHEH CIERYIOIMM 00pasoM:
Crioco6 HaHeCeHWs 3aIUTHOIO METAUIMYECKOrO MNOKPBITHS Ha KOHTaKTHBIX IIOBEPXHOCTH
pa3sGoOpHOro GOJNTOBOrO KOHTAKTHOTO COEJMHEHHsS «Me/b-Meby. IIpom3BomuTcs pazbopka
KOHTAKTHOTO COCIMHEHHMsS. DBeTolpio, CMOYCHHOH alleTOHOM, OYHMINACTC] KOHTAaKTHAs
[OBEPXHOCTh ~OT 3arps3HEHMM M OCTaTKOB, paHee HAHCCEHHbIX  3alATHRIX  H
JIEKTPONPOBOJAMMX CMa30K H BBITHPAIOT HACYXO. XJIOIYaTOOYMaXHBIM —TaMIIOHOM,
cMoueHHBIM 10% BOIHBEIM PAacTBOPOM XJIOPHCTOIO IMHKA, MPOTHPAHUEM BBIIOJHSAIOT OMHCTKY
KOHTAKTHOH TIOBEPXHOCTH OT OKHCHBIX TOKphITHH. KOHTpONE YHCTOTHI IOBEPXHOCTH
BBINIOJTHSETCS BU3YaTbHO: TIOBEPXHOCTD HMEET PABHOMEPHBIH CBETIO-KENTHIH LIBET, €3 TEMHBIX
IATEH OocTaTka OKHCIOB. 1OBEpXHOCTH HPOTHPAIOT Hacyxo. EciiM KOHTakTHas MOBEPXHOCTH
yMeeT TIyboKMe IapanvHbl (3aIMphl, HEOONbIIME YIIYOJNCHHS), TO TOBEPXHOCTH MPH
HEOGXOMMMOCTH JOTIOJHATEIBHO 06pabaThIBaIOT MEXaHHIeCKHM IUTH(poBaHueM. [IpuMeHseMbIi
abpasWBHBIA MaTepuan —ILH(OoBaIbHAs MIKYpKa 3€PHHUCTOCTHIO P120, npu Gonee cepbe3HBIX
MOBPEX/IEHHUSIX KOHTAKTHOH IIOBEPXHOCTH BO3MOXHO IPUMEHCHHC abpasuBa ¢ P80+100.
OGpa6oTKa BBHIIONHAETCA O TMONHOTO YCTPAHEHHs IOBDEKICHHH. KonrakTHas MOBEpXHOCTD
TIPOTHPAETCS OT OCTATKOB MEXaHMYECKOH 00pabOTKH. MHOIOKOMIIOHEHTHBIH TaJlJIMEBBIH CILIaB
JUIs BHINOJTHEHHs. 06PaGOTKH HAXOAMTCS B MEAMIMHCKOM IIMIPHIE €MKOCTBIO 0,5 MII, yIUThIBAs
IJIOTHOCTH CILIABA TO COCTABISET 3,3 rpaMma. CpeiHuil pacxo CIlIaBa COCTaBisAeT | rpaMM Ha
220 cm2 JUns BBIOJNHEHHS pabOT IPUIAracTCs MHCTPYKIMS, ONPEEIAoNas MOpsAaoK pacxona
CITaBa JUIS HAHECEHWs] MEPBHYHOTO CJIOS MOKPHITHS M BTopuyHoro. Ilpu Ttemmeparype
okpyXatomeil cpeapl He Hike 5 °C mpeaBapuTeIbHEIH Harpes KOHTAKTHOM MOBEPXHOCTH HE
ppmonHsercs. Ha  abpasuBHBIA =~ Marephal — HAHOCHTCS — HEOOJBIIOE  KOJIHYECTBO
MHEOTOKOMIIOHEHTHOTO TA/UIHEBOTO CILIABA ¥ BBHIIOJIHSETCS 3a9MCTKA KOHTAaKTHOW MOBEPXHOCTH
C OJHOBPEMEHHBIM HAHECEHHEM CIUIaBa JUis I[CPBUYHOTO CJIOSL NOKPHITHS. KonrakTHas
IOBEPXHOCTh ~ TIpHOOpeTaeT — MaToBo-cepeOpucThli  1BeT.  IIOBEPXHOCTL ~ HE  HMeEeT
HE0OPaObOTAHHBIX MSTEH, HOKPHITHE CIUIONIHOE PABHOMEPHOE, HO HE HACBIMICHHO BIAKHOE.
BTOpHYHOE IIOKPHITHE HAHOCHTCA XJIOM4ATOOYMaXHBIM TaMIIOHOM, CMOYCHHBIM  CILIABOM.
TTOKpBITHE MMEET HEHACHILEHHO-BIAXHOE COCTOSHHE M MMEET CBETIILbIA cepeOpHCTHIM IBET.
CHOpKY COENMHEHHE MOXXHO BBUIONHATH Cpasy Mocie 06paboTKH. JIns MeaHOM KOHTaKTHOM
[IOBEPXHOCTH pPa30OpPHOro KOHTAKTHOTO COCAWHEHMS NPUMEHSCTCS CJIEAYIONMA COCTaB
MHOFOKOMIIOHEHTHOTO TAJJIMEBOTO cIiaBa, Mac.%: raumit — 60% , maauii — 17%, ooBo — 11%
, BUCMYT — 3% , Kajmuii- 2,5% muHK — 5% , Meb — 1% , HHTEpMETAUIA/IBI IPOTHX METAILIOB

(mpumecn) - 1,5% . TeMmmeparypa IJIaBJICHHs CIUIaBa 5 °C. TeMmepaTypa OKpyKaroleH cpeipl



15 °C, 00paboTKa KOHTaKTHHIX COEIMHEHHWH TpaHC(HOPMATOPHOM MOJICTAHIMH HAPYKHOH
YCTaHOBKH 0€3 OTAENHHOI0 MOMELICHUS.

JInsg BeIMOJHEHHMS OOpaOOTKM KOHTAaKTHBIX COEJHMHECHMH M3 pasHBIX MarepHajoB
NPUMEHSIIOTCST  pa3fiidHble MOIU(QHKAIMM TaUIMEBBIX  CIUIABOB,  PA3MYaIONMXCH IO
KOMIIOHEHTHOMY COCTABY M TeMIieparype IulaBieHHd. KonnyecTBo KOMIIOHEHTOB CIUIaBa H MX
IIPOLIEHTHOE COZIEP)KAaHUEe B CILIABE 3aBHUCHT OT BH/IA METALIa KOHTAKTHBIX MMOBEPXHOCTEH, THIIA
KOHTAKTHOTO COEJMHEHHS H YCIOBHH TIPH BBHIIOJIHEHNH 00pabOTKH (TeMIIEpaTypsl OKpYKaroIieH
Cpelibl).

B 9acTHOCTH, Ui HAHECEHMS 3allIATHOTO TOKPHITUSA IS KOHTAKTHBIX IIOBEPXHOCTEH
KOMMYTAIIMOHHOTO 3JIEKTPOOOOPYNOBaHHS (Pa3be/IMHUTENH, PYOUIbHUKH, aBTOMATHYCCKHE
BBIKJTIOUATEN) IPUMEHSETCS CIEAYIOLIMiA CIUIaB, Mac.%: rajummi — 59% , uaaumii — 16%, onoso —
9% , kaaMuii- 1%, nuek — 4% , Menp — 3% , MonubaeH — 4%, HUKenb — 3% MHTEPMETAIUTHIbI
npoynx mertawioB (mpumecw) - 1% . Temmepatypa mmapnenus crnapa 3 “C. KonrakrHbie
IOBEPXHOCTH KOMMYTAIIMOHHBIX YCTPOMUCTB BBIIOJIHAIOTCS M3 METH.

B 9acTHOCTH, JJIsi HAHECEHHs 3AIMTHOTO TOKPBHITHS I KOHTAKTHBIX IOBEPXHOCTCH
U3TOTOBJICHHBIX ~ HMX  allOMHHHMS  (IIMHHBIE  COCAMHEHHs,  alllapaTHBIC  BBIBOJBI
3IIEKTPOOGOPYIOBaHHS CHCTEM KOMMYTAIMH) IPHMEHAETCS CIEAYIOMMH CIuiaB, Mac.%: rajumi
—67% , uamuii — 5%, 051080 — 12% , BHCMYT — 5%, kanmuii- 1%, uuHK — 3% , amoMuHuH — 6%,
HHTEpMETAIUTH/IH IPOUMX MeTAIoB (puMmecy) - 1% . Temmeparypa miasnenus cmnasa 17°C.

TexHHUeCKHMX peElIeHHi, COBIAJAIONINX C COBOKYIHOCTBIO CYHIECTBEHHBIX IPH3HAKOB
3asBIIEMOI0 M300pETeHHs, HE BBUIBICHO, YTO IIO3BOJIIET CENAaTh BBIBOA O COOTBETCTBHHU
3asBIIIEMOTO M300PETEHHS TAKOMY YCJIOBHIO MIATEHTOCTIOCOOHOCTH KaK «HOBH3HAY.

3asBisieMble CYIIECTBEHHBIC NPU3HAKH, NPEIONpPEAEIAIONHe IOMyYeHHE YKa3aHHOTO
TEXHHYECKOT'O Pe3yJbTaTa, SBHBIM 00pa3oM HE CIEAYIOT U3 YPOBHS TE€XHHKH, YTO TO3BOJISIET
chenaTh BBIBOJ O  COOTBETCTBHHM  3ajBJIAEMOr0  M300peTeHHMs  TakoMy  YCJIOBHIO

MIATEHTOCITIOCOOHOCTH KaK ((I/I306peTaTeJIBCKI/II7l YPOBEHb».



®OPMYJIA U30BPETEHUS

CIIOCOB HAHECEHUA 3AIIIUTHBIX METAJUIMYECKUX TIOKPBITUIL HA
KOHTAKTHBIE IOBEPXHOCTH 3JIEKTPUYECKHX KOHTAKTHBIX
COEJJUHEHHUN

Crioco6 HaHeceHHs 3aIMTHBIX METAUIMYECKAX MOKPHITHI HA KOHTAKTHBIE OBEPXHOCTH
OJICKTPUYECKUX KOHTAKTHBIX COCJUHEHHH, BKJIIOYAMOMIHAM OYHCTKY KOHTaKTHOMH
HOBEPXHOCTH OT 3arps3HEHHMH U ee oOe3xHpuBanue, 0OpabOTKY KOHTaKTHOM
IIOBEPXHOCTH ISl yOAICHUS OKHCHOW IUICHKH, OTJIHYAIOMIHICS TEM, YTO IOCIIE CHATHS
OKHMCHOM IIJIEHKH ITPOM3BOJAT IPEABAPUTEIBbHYI0 00pab0TKY KOHTAKTHOM [TOBEPXHOCTH
TOHKHM CJIOEM TaJUIMEBOTO CIIJIaBa, HAHOCHMOTIO abpa3sWBHBIM MAaTEPHAIOM; IOCIIE YEro
BBINOJIHSAIOT HAaHECCHHE OCHOBHOIO CIJIOSl TaIHEBOTO CIUIaBa Ui (HOPMUPOBAHHS
MTOTOBOTO, TG yHIMPOBAHHOTO B KOHTAKTHYIO OBEPXHOCTH, IIPOBOJISIIETO CIIOS.

Cnoco6 mo m.l, ommuaromuiics TeM, 9YTO HPOU3BOAAT 0OpabOTKy MHOBEPXHOCTH

FaJUIMEBBIM CIIIABOM CJICAYIOIICTO COCTaBa, Mac.%:

rajumit 56+99,99
WHIHH 0,001+30,0
0JIOBO 0,001+20,0
cepebpo 0,001+8,0
BUCMYT 0,001+10,0
KaaMHUi 0,001+10,0
LIHHK 0,001+10,0
Meb 0,0001+14,0
ATIOMHHHH 0,0001+14,0
MOJTHOIeH 0,0001+ 8,0
HHUKEITb 0,0001+8,0
WHTEPMETAILIH/IbI IPOYHX metamaos  0,0001+3,0

(cyMMapHbIe IPUMECH KOMITOHEHTOB)

Cnoco6 no n.1, oTauyaromuiics TeM, YTO NPU HAJIMYHHM MEXaHHYECKHX MNOBPEXKICHUM
KOHTAKTHOX IIOBEPXHOCTH, IOJYYEHHBIX B IIpoIEecce OKCIUTyaTally, MPOU3BOMIAT
M GoBKy abpa3sMBHBIM MATEPHAJIOM Mepe]l MPeBAPUTENHLHON 00paboTKON# KOHTAKTHOMH
IIOBEPXHOCTH TOHKHM CJIOEM TaTHEBOTO CIIABA.

Crioco6 1o 11.1, OTIMYarOMUHCS TeM, YTO, IPH BBINONHEHHH TEXHOJIOTMYECKOM Oneparyu

II0 HAHCECCHHUIO TIOKPBITHA IIPOH3BOASAT KpaTKOBpeMeHHBIﬁ Harpes KOHTAaKTHOM



IOBEPXHOCTH ~ JIO  TEMOeparyphl  He  HIXKE  TeMmIeparypsl  ILIaBJICHHS
MHOTOKOMIIOHEHTHOTO rajumeBoro cmiasa 1024 °C, ecnu Temmeparypa KOHTAaKTHOH
nosepxHoctd Hmke 3 °C.

Croco6 mo 1.1, ommuarommiics TeM, YTO pacxoj CIJaBa TpPH TPEeIBaPHTCIHLHOMN

00paboTke KOHTaKTHON MOBEPXHOCTH COCTaBisieT He Goinee 10% OT OCHOBHOM MAacChI

TaJllTMEBOT O CIjyiIaBa JJIsd 06pa6aTBIBaeMOI\/'I KOHTaKTHOM MMOBCPXHOCTH.



OTYET O IATEHTHOM IIOUCKE  [HloMep eBpasuiickoit 3asBk:

(ctatba 15(3) EAIIK u npaBuo 42 [TaTeHTHOH HHCTPYKUKH K

EATIK) 202290246

[A. KJIACCU®UKALVA ITPEJMETA W30BPETEHUA:
C23C 26/02 (2006.01)
HOIR 24/00 (2011.01)
C22C 28/00 (2006.01)

CornacHo MexaynapoaHoii marentHo# knaccudukauun (MIIK)

b. OBJIACTD ITOMCKA:

[MpocMOTpeHHas AOKyMeHTalus (cucreMa Kiaccuukauun 1 naaexcsl MIIK)
C23C 8/00, 8/02, 26/00, 26/02, C22C 28/00, HO1R 24/00

DrnexTponHas 6232 JaHHBIX, MCIIOJIb30BABIIAACA TIPH NOKHCKE (Ha3BaHUE Ga3bl U, €CIH, BO3MOXKHO, HCTIONb3YEMbIC TOMCKOBDIE TEPMHHBI)
EAITATUC, Google Patents, espacenet, Patentscope

B. JOKYMEHTGI, CHUTAIOIIHUECS PEJJEBAHTHBIMH

Kareropus* CChIIKM Ha IOKYMEHTBI C YKa3aHHEM, [AE 3TO BO3MOXHO, PENCBAHTHBIX YacTeH OTHOCHTCS K IHKTY Ne
A RU 2516189 C2 (OBU{ECTBO C OTPAHUYEHHOW OTBETCTBEHHOCTBIO "OH- 1-5
KOH-CEPBHUC") 2014.05.20, Becb A0KyMEHT
A RU 2301847 C1 (IIEPEJIBIITEMH I'.H. u ap) 2007.06.27, BeCh AOKYMEHT 1-§
A WO 2010/077183 Al (PSIBOB B.A.) 2010.07.08, Bech 10KyMEHT 1-5
A TP 2009299113 A (AUTONETWORKS TECHNOLOGIES LTD) 2009.12.24, popmyna 1-§
A JPH 11286789 A (HITACHI ELECTR ENG) 1999.10.19, dopmyna, pedepar 1-5
A US5098485 A (EVANS FINDINGS COMPANY) 1992.03.24, BeCb JOKYMEHT 1-5

[T nocneayiomue gokymentsi yxasaus: B nposiosmkeHnu

«T» - 6onee MOIAHUIX JOKYMEHT, ONyGIHKOBAHHBIN NOC/E AaThl PHOPHTETA U

* Ocobble KaTeropum CChUTOYHBIX JOKYMEHTOB!
NpUBENEHHBIH VIS MOHMMaHHS H306PETEHHA

«A» - IOKyMEHT, onpeaenstoumii o6muii ypoBeHb TEXHMKH

«D» - HOKyMEHT, IPUBE/ICHHBIH B eBPasHICKOH 3asBKe «X» - AOKYMEHT, HMEIOHMINH HanGonee GM3KOe OTHOIEHHE K NPEAMETY NOMCKa,
(E» - 60J1ee paHHMi IOKYMEHT, HO OlyG/IMKOBAHHBIA Ha AATY MOJa4YM nopovauui HOBU3HY M N306PETAaTENECKHI YPOBEHB, B3ATHIHA B OTACIBHO-
cTH

€Bpa3HIiCKON 3a9BKH MIIH NOCNE Hee

«O» - JOKYMEHT, OTHOCAIIMICS K YCTHOMY PacKphITHIO, 3KCTIOHHPO-
BAHHIO U T.A.

"P" - NOKyMEHT, ONyGNHKOBAHHBIA 10 AAThI NNOAAYH €BPA3HACKON
3aABKM, HO MOC/IE AaThl HCNPALIKBAEMOT0 NpHOpyUTeTa”

«Y» - JOKYMEHT, UMerouit Haubolnee GTH3KOE OTHOLIEHHUE K IPEAMETY ITOUCKA,
nopoyvauuit 1300peTaTenbckuii ypoBeHb B COUETAHHMH C APYTHMH JOKYMEH-
TaMH TOH XKe KaTeropuu

«&» - AOKYMEHT, ABJIAIOIUMIACA NaTEHTOM-aHAJIOrOM

«L» - JOKYMEHT, NPUBEICHHbINA B APYrHX LIeNAX

JlaTa nposejienus narentHoro noucka: 15/06/2022
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