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MIIBUIIEHHS AATE3I{HOI MILIHOCTI MMOJIMEPHOT'O
MOKPUTTSI IO METAJIEBOI ®OJIbI'1

Jlocnioocena adeesiiina miynicms cucmemu “‘nonimepue nokpumms / memanesa ¢o-
awea’” y 63aEMO038 513Ky 3 MOPGHONOIEI0 NOBEPXHI eNeKMPOXIMIUHOT MIOHOT abo Hike-
ne6oi onveu. Becmanoseneno eexm nioguwgents MiyHoCmi a02e3itiHoeo 34enients
NONIMEPHO2O NOKPUMMS 3 MIOHOIO U HIKEeNe8oI0 (oabeoio, 00YMOBNIEeHUI CIMEopeH-
HSAM PO32anydHceHOi MOPONIO2ii nogepxHi (Ponbeu HACTIOOK CIMUMYTbOBAHOZ0 3aPO-
OKOYMBOPEHHs. NPU 3aMEePOIHHI NEPeoxoso0NceHol piOKkol gasu erekmpoocaoicy-
6ano20 Memany. Busnaueno uanpsm npakmuunozo 6UKOPUCMAHHA 6 pPAKEmHO-
KOCMIUHITL mexXHiyi a6uua elekmpoximiuHo2o asoymeopents Memaiie ma cnideie
yepes cmaoil Nepeoxoso0NCeH020 PiOK02o CIMAHY.

Knrouosi cnosa: aozesitina miyHicms, eiekmpoximiyna memanesa gonvea, moppo-
102151 NOBEPXHI, NOJIIMEPHE NOKPUMMAL.

Beryn. [IpoGiiema migBUINEHHS MIITHOCTI aAre3iiHOro 34eruieHHS Oy[Ib-sKOoro
MOKPHUTTSL 3 METAIEBOI0 OCHOBOK) € aKTYyallbHOI HE TUIBKH JUIS TPOLECIB TEpTS Ta
3HOIIYBaHHS, aJDKe BiJIApyBaHHS MOKPHUTTIB B MPOIIECi eKCIUTyaTallii pU3BOIUTh SIK
JI0 BIIMOBH POOOTH TEXHOJIOTIYHUX CUCTEM, TaK 1 JI0 3HWKEHHsI SKOCTI IpoyKitii [1].

Jlis mifBMIIEHHS aAre3idHOl MII[HOCTI CHUCTEMHM «IOKPUTTS / OCHOBa» 3aCTOCO-
BYIOTh PI3HOMAaHITHI MeTOAX MOAM(DIKyBaHHS MMOBEPXHI OCHOBU IIEpE] HAHECCHHSIM
moKpUTTs. L{i MeToau BKIIIOYAIOTh MOMNEPEAHI0 00POOKY IMOBEPXHI OCHOBU (PI3MUHUMU
[2], xiMiuHEMH [3] 91 MEXaHIYHUMH [4] YUHHUKAMU U1 CTBOPCHHS MEBHOT MOp(OII0-
rii [5], mopcTtkocti [6] un mopucTocTi [7] ocHoBU. Takok 3aCTOCOBYIOTH MOIU(IKY-
BaHHS MTOBEPXHI OCHOBH HAHECEHHSM MPOMDKHMX mapiB [8, 9] abo mpomapky [10] sk
miarpyHTs tomo. OTke, MoauGiKyBaHHSA MMOBEPXHI OCHOBH IEpPEl HAHECCHHSM IOK-
pUTTS TOTpedye 3aCTOCYBAaHHS TOJATKOBHX TEXHOJOTIYHHX OIMepallii, o Mpu3BO-
JIMTH JI0 30POKEHHS TPOIYKIII.

IlocranoBka 3aBaanHs. {75 BIITydeHHS JOAATKOBUX OIepariii MoaudikyBaHHS
MIOBEPXHI OCHOBH YSIBIISUIOCS TOIUTFHHM BHTOTOBIISITH OCHOBY 3 YK€ 3a37aJIeriah 3a-
BIaHUMH XapaKTEepHUCTHKaMU MopdoJorii moBepxHi. B maHiit po6oTi moka3zaHa MOX-
JIUBICTh BUPIIICHHS ITOCTABJICHOIO 3aBIAHHS I IOMIMIIEHHS aare3ifHol MIITHOCTI
MTOJIIMEPHOTO TTOKPUTTS 10 MeTajeBoi (poibru y BUpodax CeialbHOr0O MprU3HAYeHHS
JUTS TTOTPe0 PaKeTHO-KOCMIYHOI TEXHIKH.

AXTyanpHICTh BUpIIIEHHS MAHOTO 3aBJaHHS OOYMOBJICHA THM, IO MONIMIICHHS
POOOYHX XapaKTEPHCTHK BHCOKOTOUYHHX CHCTEM JOCATAETHCS YJOCKOHAICHHSIM KOHC-
TPYKIIifl Ta MPUCTPOIB, B TOW YacC SIK ITIBUIICHHIO (DI3MKO-MEXaHIYHUX XapaKTEPUCTHK
MaTepiaiiB, HAIPUKIA, are3iiHO1 MIIIHOCTI, HE MPUAUISETHCA JOCTATHHOI YBaru.

OOrpyHTyBaHHsl LLIAXIB BUpilIeHHsl 3aBAaHHsA. AJresiiHa MIUHICTb CHCTEMH
«TTOTIMEpHE MOKPHTTS / MeTalieBa (porbray 3aJIKUTh Bij DO KOHTAKTY MK IIIMH Ma-
TepiasiamMy, sIKa BU3HAYA€THCS B IEPIIY YEPry MIKpopenbe()oM KOHTAKTYHOHOI MOBEPXHi
(oIbry, M0 BUKOPUCTOBYETHCS B SIKOCTI OCHOBU. TOMY CTBOPEHHS pO3rairy’kK€HOI MOp-
(hororii moBepxHi MeTalleBoi (ONBI B TpoIeci i BUTOTOBIEHHS 3a0€3MeYnTh BHCOKY
MIIHICTb are3iiHOro 3UerIeHHsI TOKPUTTS 3 (POITBTOF0 TIPH BiIIApyBaHHI.
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B sixocti mMetaneBoi ¢onbru 3a3BHyail BUKOPUCTOBYIOTH €IEKTPOXIMIYHY MimHY
Y1 HiKeIeBY (OJITY, OCKUIBKU MPH i1 BUTOTOBJICHHI JIETKO BUTPUMYIOTHCS BUMOTH 3
OJTHOPiAHOCTI (pa30BOro CKIIaay Ta TOBIIMHU IO MEpepizy.

Mera gociimKeHHs MOJATana y MiJBUIICHHI aAre3iiHOl MIlHOCTI TTOJIIMEPHOTO
MOKPHUTTS 70 MeTaneBoi Gonbru Ha 6a3i MPaKTHYHOTO BUKOPUCTAHHS SIBUIIA EIEKTPO-
XIMIYHOTO (pa30yTBOPEHHS METAJIiB Ta CIIJIABIB Yepe3 CTail0 MEepeoXON0IKEHOr0 Pi-
KOTO CTaHy. ICHyBaHHS BHIIIEBKAa3aHOI'O SBHINA MIATBEP/HKEHO pe3yJIbTaTaMu Haioc-
TaHHIIMX myomikarii [11-14].

Inest nocaixkenHs mictuiacs B ToMy, IO B pa3i iCHYBaHHSI SIBHIIA €IEKTPOXiMi-
YHOTO ()a30yTBOPEHHSI METAIB Ta CIUIABIB Uepe3 CTaJIil0 MEePEeOXOIOMKEHOTO PiJKOT0
CTaHy BiJIKpUBAETHCS MOXKJIMBICTh IIJIECOPSIMOBAHO OJICPKYBATH €IEKTPOXIMIYHI T0-
KPUTTS, TUTIBKK Ta (DOJIBIH 13 3a3/aJIerib 3aBJaHOI0 CTPYKTYPOIO, TEKCTYPOIO 1 MOp-
(oJI0Ti€I0 TIOBEPXHI.

Tomy, sikio MigHy abo HikeneBy (oOJbry, SKi BAKOPUCTOBYIOTH B SIKOCTi OCHOBH,
OJIEPI)KYBATH METOJIOM CTHMYJIHOBAHOTO 3apPOAKOYTBOPEHHS IMPH 3aTBEPAIHHI TMepeo-
XOJIOIDKEHOT pifikoi (a3u eneKTpoocaPKyBaHOr0 MeTay (Ha BiIMiHY Bifl 3BUYaiHOIO
MeTOJIa eJIEKTPOXIMIYHOTO OCAJKEHHS), TO MOYKHA OTPUMYBATH (OJIBIY 3 IyXKe pO3-
rajy>keHor Mop(OJIOri€ro, XapaKTEPHOIO SIK /I IOBEPXHEBUX IAPIB, TaK 1 1151 Oyb-
SIKUX IIapiB 10 nepepizy. Bukoprcranus takoi Gosbru npu HamaroKyBaHHI BUCOKO-
TOYHHMX CHUCTEM 3a0e3IeYnTh HE TUIbKH 1X BHCOKY TOTYXHICTh, a  CTAOUIBHICTH Ia-
paMeTpiB B IIpoIieCi TPUBAJIO] eKCILIyaTallil.

Marepianu Ta MeTOaH AOCTiTKeHHs. J[J1s MOPIBHIOBAJILHOIO aHai3zy Mop¢hoIIo-
Tii MOBEpXHi Ta aare3ifHUX BJIACTUBOCTEH (POIBIM OCTAHHIO ONEP)KYBANU SK 3BUYAM-
HUM METOJIOM €IIeKTPOOCA/UKEHHS, TaK 1 METOIOM CTHMYJIbOBAaHOTO 3apPOIKOYTBOPECH-
Hs IIPU 3aTBEPIIHHI MEPEOXONOMKEHOT piakoi a3y eleKTPooca KyBaHOrO METally.
OcranHilf METOJ pO3pOOJICHO i3 BUKOPUCTAHHSAM SIBHINA €IIEKTPOXIMIYHOTO (azoyT-
BOpPEHHsI METAJIiB Ta CILIABIB 4epe3 CTaIifo IMepeoXOooKEHOro pimkoro crany [15].
CyTTeBUM € Te, IO 11ei MeTo He ToTpeOye iICTOTHUX KaITiTaIbHUX BUTPAT.

Minny abo HikeneBy (onpry ToBmuHOK 70 MKM OJEpXYyBalld B CIpUaHOKHCIIUX
eNMEeKTPOJITaX MPHU TepeMilllyBaHH]I HAa TUTAHOBI OCHOBI 3 MOJANBIINM BiTOKpEMIIEH-
s, TemmepaTypa posunHis ckmagana 20 °C, ryctuna crpymy — 5,0 A/am’ (st oze-
pKkaHHs MigHOT dombru) Ta 2,0 A/nM? (IUIst oxepsKaHHs Hikenesoi dombru). B sikocri
MOJIEJIBFHOTO TOJIIMEPHOTO ITOKPHUTTS 3aCTOCOBYBAJIM AP IMOJICTHPOIY TOBIIMHOO
30 MM Ta mupruHO0 10 MM.

Mopdomnorito moBepxHi (HOIBIH TOCTIMKYBAIN i3 BUKOPUCTAHHSIM CKaHYIOHOTO
enekTpoHHoro Mikpockomy REM-1061 B pexumi orpumaHHS 300paKeHHsI Y BTOPHH-
HUX enekTpoHax. PazoBuii ckias (OIBIH KOHTPOIIOBAIH 13 3aCTOCYBaHHSIM MOJIEPHI-
30BAaHOTO i aBTOMATH30BAaHOTO peHTreHiBchbkoro muppakromerpy DRON-3 B Cu-K,
BunpomintoBarHi (U =30 kB i | =20 MA).

Anre3iliHy MIIHICTH MOMIMEPHOrO MOKPUTTS IO MiAHOI abo HikeneBoi (ompru
JOCTIDKYBAJIH 13 BUKOPHCTAHHSIM BHCOKOYYTIHBOTO €JIEKTPOTEH30METPUYHOIO MET O-
na [16]. s KiTbKiCHOT OIIHKK aare3idHoi MIIIHOCTI CUCTEMH “‘TIONIiMepHEe TTOKPUTTS /
MeranieBa (oibra” 3acTOCOBYBAJIM BEIUYMHY 3yCHIUISA, HEOOXIJAHOTO JUIS Bigmapy-
BaHHS MOKPUTTA Bix (GOIBrH 110 JiHIT NEBHOT JOBXHWHY, TEPIEHIUKYIISIPHOI HAIPSIMKY
mii 3ycuiuis. Ilepex mpoBeIeHHSM JTOCHIIKEHb MPOBOAMIN KaliOpyBaHHS TEH30aT-
YMKa MPH YyTIHNBOCTI BUMIPIOBAIBHOI cxeMu mpuctporo 23 i 11 mkA. [ToxuOka BU-
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3HAYCHHS BEJIMYMHH aJre3iiHOT MIITHOCTI MTOJIIMEPHOr'0 IOKPUTTS 10 METAJIEBOI ()OJIb-
T'Yl He nepeBuinyBana 3 H/m.

PesyabTaTtu gociimxenHnsi Ta ix o0ropopenHsi. Pesynbraty aHanizy onepikaHux
JaHUX J03BOJIMJIM TEPEKOHATUCS B NPHHIMIIOBUX BiIMIHHOCTSIX B MOp(omorii moBepxHi
MiznHOT OJBrY, OTPUMAHOI 33 TPAAULIMHIM METOIOM 1 IO 3alpollOHOBAaHOMY BapiaHTy
(puc. 1). Tak, SEM 300pakenHst MifHOI (onbru, onep:kaHoi METOAOM CTHMYJTbOBAHOTO
3apOJIKOYTBOPEHHSI TP 3aTBEPAIHHI MEPEOXOJIOMKEHOT PifKOi (Pa3u eIeKTPOOCaKyBaHOT
MiJli, XapaKTepH3yIOThCS AyXKe PO3BUHYTOI Mopdororielo moBepxHi (puc. 1, 6). Taka
MOpGoIIoris MOBEPXHI y TIOPIBHAHHI 31 3TI1a/HKEHOI0 MOP(]OJIOTi€to MoBepxHi GONbIH, 110
OTpUMaHa 3BUYAHUM METOJIOM €IICKTPOOCaKEHHsI (IUB. pHC. 1, a), BOYEBHUIb, BXKE HE
noTpedye MoAaIbIIOro MoAU(IKYBaHHS JUIsl 3a0e3MeYeHHs HEeOOXIMHUX IMOKa3HUKIB
aare3iiMHol MiIHOCTI.

BumeBkazani BiqMiHHOCTI B MOp¢oiorii moBepxHi MigHOI (ONbrH, OTpUMaHOI 3a
3BUYAIHUM 1 3alIPONIOHOBAHNM METOJaMH, HAOYHO MPOSIBIIIOTHCS MPU MOPiBHSHHI SEM
300pakeHb OKpEMHX arperatis 3epeH. Tak, 3epeHHi arperaty MOBEpXHEBHUX IapiB MiTHOT
(orery, oaepkaHol METOJIOM CTUMYJIBOBAHOTO 3apOJAKOYTBOPEHHS MPH 3aTBEPIIiHHI ITe-
PEOXOJIOMKEHOT PIIKOI (ha3u eIEeKTPOOCaPKYBAHOT Mifll, MAKOTh BTOPHHHUI MIKpOpebed
OKPEMHUX YTBOPEHB 1 3HAUHY HEOMHOPIAHICTH 10 BUCOTI (puc. 1, 2). Ha BiaMiny Bix 3a-
3HauYeHOi OyaoBM MinHa Qonbra, ska OTpUMaHa 3BHYAHHMM METOJOM €JIEKTPOOCa-
JDKEHHS1, XapaKTePU3Y€eThCsl HE3HAUHUMH [TOBEPXHEBUMH yTBOPEHHIMHU (puc. 1, 6).

W,

X100

6 — %500 2—x500

Puc. 1. SEM 300parkeHHst MiIHOI hONBIHL, OISpyKAHO! 3BUYAHIM METOIOM EIEKTPOOCAHKEHHS (4, 6) 1
METOJIOM CTUMYJIBOBAHOTO 3aPOKOYTBOPEHHS IPH 3aTBEPiHHI EPEOXOIOHKEHOI PLIAKOL (hasu
€IIEKTPOOCA/DKYBaHOI Miji (6, 2), IO IEMOHCTPYIOTh BIAMIHHOCTI B MOp(OIIorii MoBepxHi

AHanoriyHui pe3ynbTaT OAEp)KaHo 1 IpH NOPIBHIOBAJIBHOMY aHalli3i Mopdonorii mo-
BepxHi HikeneBoi (onbru, ofepxanoi 3a ABoMa Meropamu. Tak, SEM 300pakeHHs Hike-
11eBoi (hoNbIU, Oflep>KaHoi METOJOM CTUMYJIBOBAHOIO 3apOAKOYTBOPEHHS NPH 3aTBEPIiH-
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Hi MEPeoXoNoMKEHOI PiaKoi (a3l enekTpoocaHKyBaHOTO HIKEMIO, CBiIYaTh MpO HasiB-
HICTh BUIII€3a3HAUCHUX 0COOIMBOCTEN MOP(OJIOTii moBepxHi (onbru (puc. 2).
T , B ‘ 3 - & . _.-. z 5 * oo 3T, -

e

WD=13.1mm 25005V x300___ 200um [l WD=132mm 25.00kV___ x300

6 —x300 2—x300
Puc. 2. SEM 300paxeHHs HikeneBoi (oibru, ofepkaHoi 3BU4aifHIM METOJIOM €JIEKTPOOCaPKEHHS
(@, 8) i METOMOM CTHMYITEOBAHOTO 3aPOAKOYTBOPCHHS [IPY 3aTBEPAIHHI TIEPEOXOTOLKEHOT PiIKOi
(hazu eNneKTpooCcaHKyBAHOT 0 HIKEHO (6, 2), 10 LTFCTPYIOTh BIIIMIHHOCTI B MOP(OJIOTil MOBEpXHi
3a gaHuUMH peHTreHo(a3o0BOro aHamily, HIKAX JONATKOBUX (a3 OKpiM MiIi Ta
HIKEJTIO B JOCITIKYBaHUX (osbrax BHABIECHO He Oyio (Ipu 4yTauBocTi MeTony 5%).

PesynpraTti BUKOHAHHX ICIIUTIB aAre3iifHOI MIITHOCTI MOIIMEPHOTO TOKPUTTS 10
MIZHOI 9M HikeneBoi (oJIbIY MpH BiAIIapyBaHHI MpeACTaBIeH] Ha puc. 3. SIKk BUAHO 3
oJlepKaHNX IaHWX, ajre3idHa MIIHICTb MOJIMEPHOTO TMOKPHUTTA IO MIAHOI (hOIBIH,
10 OTPUMaHa METOJOM CTHUMYJbOBAHOTO 3apOJKOYTBOPEHHS IPU 3aTBEPAiHHI Iepeo-
XOJIO/pKeHO1 piakoi (asm enekTpoocamKyBaHOI Mimi, B 8,9 pasiB mepeBuIlyBajia aHa-
JIOTIYHY BENWYUHY aJre3iifHOl MIITHOCTI TAaKOTO K MOKPUTTS IO MiZHOI (ONBIH, sKa
Oyma oTpuMaHa 3BUYaifHUM METOJIOM eIEeKTPOOocamKeHHs (puc. 3).

Amnanoriyauil pe3ynstaT OyB Ofep KaHHUN 1 TP MTOPIBHIOBAIFHOMY aHai31 ajare-
31iHOT MIITHOCTI TTOJIIMEPHOTO MOKPHUTTS A0 HiKeIeBoi (OJIbIH, OTPUMAHOI 3aIporio-
HOBaHMM 1 3BHYAfHUM METOJAMH €IeKTPOOCaKeHH. Tak, aaresiifHa MIIHICTh MOi-
MEPHOI'0 MOKPUTTS A0 HiKeneBoi (oibru, M0 OTPMMaHa METOAOM CTHMYJIbOBAHOTO
3apOIKOYTBOPEHHS MPH 3aTBEPIiHHI MEPEOXONOMKEHOI piaKol (a3 enexTpoocamKy-
BaHOIO HIKEII0, MEPEBUIIYBaAJIa aHAIOTIYHY BEJIMUMHY aJre3iitHOT MIITHOCT1 TaKOTo X
MOKPHUTTS 10 HiKeNeBOi (ObIHU, O1epKaHOl 3BUYaiHUM METO/IOM €JIeKTPOOCAIKEHHS,
y 8,5 pasiB (puc. 3).

Takum 9rHOM, BCTAHOBJIEHO €(EKT MiABMUIIEHHS MILlHOCTi aAre3iiHOro 34erieH-
HS TIONIIMEPHOTO MOKPHUTTS 3 MiJHOIO YW HiKeJIeBO (ponbroro, 00yMOBIEHUH CTBO-
PEHHSIM po3ranykeHoi Mopdosorii moBepxHi MeraneBoi (OIbIY BHACHIIOK CTHMY-
JLOBAHOT'O 3apOAKOYTBOPEHHS MPH 3aTBEPAIHHI MEPEOX0N0KEHOI pinkoi das3u enex-
TPOOCAIKYBAHOTO METAITY.
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Puc. 3. MilHICTh aare3iiHOro 34erIeHHs MOIIMEPHOro MOKPUTTS 3 MimHOKO (1 1 2) Ta Hikere-

Boto (3 14) dponbroro npu Biamapysanti; 11 3 — dosbra, ofgepikana 3BUYaifHUM METOJIOM eJIe-

KTpoocakeHHs; 2 1 4 — donbra, onepkaHa METOJIOM CTUMYJIbOBAHOI'O 3aPOJIKOYTBOPEHHS IIPH
3aTBEpiHHI IEPEOX OJIOMKEHOT PiIKOi (ha3u eneKTPOoOCaKYBaHOTO METaITy

BusiBnenuit eekT MOsSICHIOETBCS THM, IO B PE3yJIbTaTi CTUMYIbOBAHOTO 3apOI-
KOYTBOPEHHS IIPH 3aTBEPAIHHI MEPEOXOJIOHKEHOT PiAKOl (pa3u eIeKTpoocaKyBaHOTO
MeTaTy IMBHUAKICTh YTBOPEHHS 3apOAKIB 3HAYHO TIEPEBUIIYE MBUAKICTH X POCTY, IO
MPU3BOIUTE JI0 PO3raiykeHol mMopdoJorii moBepxHi ofepkyBaHol (oibru, sika 3a-
0e3reuye BUCOKY aAre3iiiHy MIIIHICTh Ha MEXI PO3ILTY OKPUTTS / obra.

Ha ocHOBI oep»aHuX NaHUX BH3HAYCHO HAMPSIM MPAKTHYHOTO BUKOPUCTAHHS B
PaKeTHO-KOCMIYHIi TEXHIIl SBUIIA eIeKTPOXIMIYHOro (ha30yTBOpPEHHS METaTiB depes
CTaif0 MEePEeOXONIOMKEHOr0 piAKoro crany. s mogampinoi peanizaiiii BH3HAYEHOTO
HampsiMy IONUTPHO BUKOHATH TMPHUKIATHI AOCTIIKEHHA 3 PO3POOKH ONTHMAIHHOTO
BapiaHTy BUTOTOBJIEHHS (hOJBTH 13 3aBIaHOI0 MOp(OIIOTieto MOBepxHi, ska 0 3a0e3me-
YyyBajla HaWBWII MMOKA3HWKH aAre3iifHOi MIITHOCTI CHCTEMH «IIONIMEpHE MOKPUTTS /
MertaineBa (oIbray.

BucHoBku:

1. BcranoBieHO eheKT MigBUIICHHS MIITHOCTI aAre31iHOro 34YerieHHs MoIiMep-
HOTO TIOKPUTTSI 3 MiTHOIO YH HiKeNEeBOO (DONBroro, 00yMOBIEHUH CTBOPEHHSIM PO3ra-
Ty eHoi Mop¢oIorii moBepxHi MeTaneBoi GoNbru BHACHIIOK CTUMYIEOBAHOTO 3apPOI-
KOYTBOPEHHS TP 3aTBEPAIHHI MTEPEOXONOMKEHOT piaKoi (ha3u eneKTpoocaPKyBaHOTO
MeTaiy.

2. BuznayeHo HanmpsAM MPaKTUYHOIO BUKOPHCTAHHS B PAKETHO-KOCMIYHIM TEXHILi
SIBUINA €IeKTPOXIMIYHOTO (Da30yTBOPEHHS METAJIB Ta CIUIABIB Yepe3 CTaJil0 Mepeo-
XOJIOIKEHOT'O PIZIKOTO CTaHy.
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O. B. GIRIN, D. G. KOROLYANCHUK

INCREASING THE ADHESIVE STRENGTH OF POLYMER
COATING TO METAL FOIL

The adhesive strength of the “polymer coating / metal foil” system in relation to the surface
morphology of electrochemical copper or nickel foil has been studied. The purpose of the study
was to enhance the adhesive strength of the polymer coating to metal foil based on the practical
use of the phenomenon of electrochemical phase formation in metals and alloys via a super-
cooled liquid state stage. The foil was obtained both by the conventional method of electrodep-
osition and by the method of stimulated nucleation during solidification of the supercooled
liquid phase of the electrodepositing metal. The latter method was developed using the phe-
nomenon of electrochemical phase formation in metals and alloys via a supercooled liquid state
stage. Copper or nickel foil 70 pm thick was obtained in sulfuric acid electrolytes under stir-
ring, on a titanium substrate with subsequent separation. A layer of polystyrene 30 um thick
and 10 mm wide was used as a model polymer coating. The surface morphology of the foil was
examined using the method of scanning electron microscopy; the phase composition of the foil
was monitored using the method of X-ray phase analysis. The adhesive strength of the coating
to the foil was investigated using a highly sensitive electro-tensiometric method. The study has
revealed an effect of enhancing the strength of adhesive bonding of a polymer coating to cop-
per or nickel foil due to the formation of extended surface morphology of the foil as a result of
stimulated nucleation during solidification of the supercooled liquid phase of the electrodepos-
iting metal. The above effect is explained by the fact that the stimulated nucleation during so-
lidification of the supercooled liquid phase of the electrodepositing metal causes the rate of
nucleus formation to significantly exceed the rate of nucleus growth; it results in extended sur-
face morphology of the obtained foil, which provides high adhesive strength at the coating /
foil interface. The obtained data have served as a base for outlining the directions for practical
applications of the phenomenon of electrochemical phase formation in metals and alloys via a
supercooled liquid state stage in the sphere of rocket and space technology.

Key words: adhesive strength, electrochemical metal foil, surface morphology, polymer coating.
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