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Effects of major parameters of electrolysis on the composition and
morphology of the cobalt-molybdenum-tungsten alloy from Ccitrate-
pyrophosphate and citrate-ammonium electrolytes have been analysed.
It has been shown that the content of component metals in the Co-W-Mo
alloy depends on the nature and composition of the electrolyte solution.
The influence of electrolysis conditions and regime on the structure and
morphology of cobalt alloys with refractory metals has been established.
The elemental composition 2nd morphology of the triple cobalt -
molybdenum - tungsten coatings have been determined with a scanning
electron microscope.
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MpoaHanizoBaHo BIUIMB OCHOBHWX NapameTpiB eneKkTposnidy Ha
cknag Ta  Mopdonorio  cnnasy  kobanbT-monibaeH-Bonbchpam
OTPUMAHOro 3 UUTpaTHO-gU(oCKaTHOrO Ta UWUTPATHO-AMOHIAYHOTO
enexTponiTis. 3a OONOMOTOI CKaHIBHOrO efieKTPOHHOTO  MIKpOCKONy
Jocnipkexo cknaf i mopcponorito NOTpiAHKX NOKpMTTIB. Byno nokasaHo,
uo eMmicT komnoHeHTiB B chnasi Co-W-Mo 3anexuTh Big npwpogu
niraHga i CniBBiQHOLUEHHR KOHUEHTpaUil CnnaBOTBipHMX MeTanis.
BcTaHOBREHO BRNUB ryCTUHN CTPYMY, @ TAKOXK 4acy iMnynsCy Ta naysm
Ha CTPYKTYPY | MOPbONOTilo NOKPUTTIB.
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B noto4dHuA 4ac 3HauyHy yBary HayKoBUIB MpuBepTaloTb Cnnasu
koBanbTy, NiABULLEHHS hYHKLIOHANBHUX BITACTUBOCTEN SIKUX AOCATaoTh
NEryBaHHAM TYTONNaBKUMW  MeTanamw, 30Kpema, Bonbgpamom i
MonibieHom. 3anexHo Bif CMNiBBIAHOLEHHA KOMMOHEHTIB TAKMX chnasis
X BNacTMBOCTI MOXYTb 3HAYHOIO MIPOIO 3MIHIOBATUCA: CMNAaBKU 3 BUCOKAM
sMmicTOM KoGanbTy NPOABNAIOTL MarHiTHi BNAcTUBOCTI | MOXyTb OyTn
BUKOpUCTaHI B NpUcTposix 3anuncy i 3bepiraHHa iHdopmalii, cnnaem 3
BWCOKMM BMICTOM MoONibAeHy i Bonbgpamy MawoTb BUCOKY TBEpPOiCTb,
XiMi4HY Ta KOpO3iHy CTilKICTb, X MOXHa BMKOPWCTOBYBATN ONs
NiABULLEHHA 3HOCOCTIMKOCTI  AeTanei MalwuvH, Wo npauyiwnTs B
arpecmBHVX cepegosuulax i npu Bucokmx Temnepatypax [1]. S3HauHui
BMNUB Ha CTabinbHICTL enekTponiTy, AKICTb NOKPUTTIB, Mopdonorio
rioBepxHi Ta Buxig 3a cTpymom Mae BuGip nirasais i ix cniBBigHOWEHHSA B
enexktponiti [2]. Ans ocamxeHHs OiHapHux cnnasis Bonbdpamy |
monidaeHy 3 kobanbToM wacTille BCbOFO BUKOPUCTOBYHOTH PO3UYUHU
UMTPATHUX, XNOpuAHO-uMTpaTHuX, aundocdatHnx | audocdaTtHo-
LMTPaTHUX KOMMAEKCIB, a BBEAEHHNA A0 CKNagy enekTponiTy AnHaTpiesol
coni eTunexaiaminTeTpaoyrosoi kvcnotn (EATA) cnpuse 30inbuweHno
BMICTY B CMfaBi TyronsiaBkux KOMMNoHeHTis [3].

MeTtoio gaHoi poBoTu € [AOCRIMKEHHS YMOB eneKTpoocaiXeHHs
nokputTiB cnnasom Co-Mo-W 3 HETOKCMUHNX KOMNNEKCHWUX ENEKTPONITIB
31 30epexeHHAM BUCOKOrO piBHA YHKLIOHaNLHNX BriacTusBocTew, a
TaKOX BU3HAYEHHA X efleMeHTHoro ckiagy i mopdonorii.

MeTononorisa gocnigxeHns

EnekTpoocaxaeHHss noTpifiHoro cnnasy Ha oOcHOBi kobanbTy 3
TYronnaBkuMK  MeTanamu npoBOSMNM 3 MONIMIrAHAHUX  LUTPUTHO-
andhochaTHONO Ta UWNTPATHO-aMOHIAYHOTO  ENEKTPOSITIB  NOCTIHNM
CTpyMOM j= 2..8A/OM® Ta YHINOMAPHUM  IMNYNbCHYM  CTPYMOM
amnnitypoic j=4...20 Algm® B gianasodi uactor f=19...910 Ty,
TpuBanicTh iMnynbcy sapitosanu B mexax f =2-10° ... 2107 ¢, nayan —
t, =2:10%..2110" c.

IMNYNbCHI peXxnumMn enekTpoocadXeHHs 34INCHI0OBaIn 3a 4ONOMOrolo
notexuioctary M1-50-1.1 3 nporpamatopom MP-8. Ak  po3uvHHi aHoawn
BYKOpUCTOBYBann kobansToBi KomnnaHapHi nnactuun. PosuvHu ans
ocamxeHHs cnnasis Co-Mo-W roTyBanu 3 aHaniTMMHO YUCTUX peakTyBiB,
AKi POIYUHANK B HEBENWKIN KiNbKOCTI AMCTUNBLOBAHOI BOAW, MiCns 4oro
po3unHM  3MmillyBann B MNEBHI NOCNIQOBHOCTI, [FPYHTYKOMWCL Ha
pesynbTaTax A[OCNIAXEHHA [OHHWX pisHosar. [lokpuTTa cnnaesamun
HaHocvnv Ha nigknagky 3 migi (MQ) i crani (C1.3).

EnemenTHun cknap | mopdponorilo  3paskis  aHanisysanu 3a
[OMOMOTOK CKaHIBHOTO eriekTpoHHoro Mikpockona ZEISS EVO 40XVP.
300paxeHdst noBepxHi 3paskie oTpuMyBany 3aBpsku  peectpauii
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BTOPVHHMX eneKkTpoHiB (BSE) WnAXoM CkaHyBaHHA €NeKTPOHHOro nyyka
no MOBEpXHi, WO AO3BOMANC 3 BUCOKOK pPO3AINbHOK 34aTHICTIO Ta
KOHTPACTHICTIO AOCTIMKyBaTh Tonorpacdilo (HepiBHOCTI) MOBEPXHI.

Pe3ynbTaTti Ta ix 06roBopeHHsa

PesynbTaTv AOCNIMHKEHHS BNAUBY PEXUMIB ENEeKTponi3y Ha cknaj,
CTPYKTYpy i Mopdponorito noBepxHi enekrponituiHnx nokputtie Co-Mo-
W, a TakoX BCTAHOBMNEHHA iX B3AEMO3B'A3KY 3 (Di3nKO-MexaHiYHUMK i
Di3VKO-XIMIMHUMY BNAcTUBOCTSAMW CUHTE30BaHUX CMMaBiB € OCHOBOWD
Ans hopMyBaHHS peKoMeHAaUif LWLoAo 3acTOCyBaHHR MaTepianis.

Mpwv gocnigXeHHi npoueciB HaHeceHHs NokpuTTiB cnnasom Co-W-
Mo 3 noninirargHux enekTponitie (tabnuus 1) Gyno BusiBneHo papg
ocobnusocTeii [4]. Tak, SKLO B poni OfHOro 3 NiraHAis BUKOPUCTOBYBATH
uuTpat-ioH, a apyroro — pgudocdat-ioH abo rigpokcua amowiio, To
MOXHa BCTAHOBUTY HACTyNHe:

1. 3 uuTpaTHo-gudpocaTHOro eneKTPoNiTy OCaMKYIOTLCH NMOKPUTTS
3 BinbLL BUCOKNM BMICTOM MonibaeHy.

2. Tlpn ocamkeHHi 3 UUTPaTHO-aMOHIa4HWX pO3UMHIB  BMICT
TYronnaekvx KOMMOHEHTIB Y Cnnaei NpakTUYHO OAHAKOBUNA (B AianasoHi
10-18%), ane y pasi BWKOPUCTAHHA IMMYMbCHOTO pexXumy BMICT
BONbMpaMy pi3ko 36inbLIYETHCA.

Tabnuusa. Mikpoghomozpadpii ma cknad cnnasy Co-Mo-W

Enekrponitu
LiutpatHo-gudpocdathnii (1) LinTpaTHo-amoHiayHuii (2)

Mikpodotorpadia Cknag, MikpodchoTorpadisn Cknap,

Mac. % {x200) Mac. %

Co-64,6 Co0-63,3

Mo- 24,1 Mo- 15,1

2 W-1,8 W-14.2
Co-53,9 Co-62,2
6 Mo- 30,3 Mo- 12,7
W42 W-17.4

Co-52,6 Co-441
" Mo- 30,1 Mo- 11,2
W-5,0 W-27,8
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Ha wmikpodoTorpadisix  4iTko MOMITHI pisHOMIpHICTL noBepxHi
nokputtie cnnasom Co—Mo-W 3 enektponity Ne1, a takox rnobynspHa
CTPYKTYpa MOKpWBIB, OTpvMaHux 3 po3vnHy Ne2 npu BuKOpUCTaHHI
cTaujioHapHoro pexwmy j = 3 A/am? (a).

MNigBMwWeHHs  BMICTY  TYTOMnaBKOro  KOMMNOHEeHTAa  3aBASAKU
3BinbleHH0 rycTHn  cTpyMy =6 Al/am® (6) Ta BWKOPMCTaHHR
iMnynbcHoro pexxmy j = 10 A/am? (B) B cnNnasax NpW3BOANTL 4O NOSABK
mepexi TpilwmH (Ne1, B) abo amopdisauii nokputTiea (Ne2, B), ska
Bi3yanisyeTbCA 5K NOCTYNOBE 3MEHLWIEHHA POo3mipy 3epHa 3 pOCTOM
BMIiCTY BonbdpaMy Ta monibgeny B cnnasi [5]. Cknag ta suxig 3a
CTPYMOM ClifaBy, OTPUMAHOro 3 uuTpaTtHo-andocaTHOro enekTponity
B IMNYNbCHOMY PeXvMIi Ha MiAHy NoAKNagKy, HaBe4eHO Ha PUCYHKY.
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PncyHok. 3anexsicts BC i aaranbHoro BMicTy Bonbdpamy Ta MonibaeHny (Wsar.) ¥
cnnaei Co-Mo-W Big ryctvin cTpymy (Hac imnynbey 2 mc, yac nayau 10 mc).

AHaniz enemeHTHOro cknagy NOKPUTTIB Nokasye, WO 3aranbHWi
BMIiCT CRNaBOTBIpHAX MeTanis craHoBUTL 83-92 mac.%, a kucHio Ta
Byrfieuto, sKi BXOOSATb TakoX Jo ckragy cnnaey — 8-18% JloriuHo
NPUMNYCTUTY, WO OTPUMAHWIA cnnae Asnse coboio Teepanit posunH Co-
Mo-W, skvii moxe BknouaTw pisHi iHTepmeTanesi cnonyku (Hanpuknag,
CoW, CoMo abo CosW, CozMo), a TakoXk iHWi MOXNUBI MOEAHAHHA
3asHayeHux enemerTiB [6]. Takumu NOTEHUIAHO MOXITMBAMU CNONYKaMU
MOXyTb OyTu kapbign sonbcpamy, monibgeny abo okcuau xobansTy,
monibaeHy i sonbcbpamy [7]. 3 ornAay Ha BUCOKY TBepRiCTb Kapbiais i
okcngis Co, Mo | W, moxHa npunycTwti, Wo iX NPUCYTHICTL 8
€MeKTPONiTUHHOMY CNNaBi  CAPUATUME  3MIUHEHHI0  OfepXyBaHuX
NOKPWBIB.

BucHoBkM
OocnimpkeHo npouecn enekTpooCagXeHHsi HaraTOKOMMOHEHTHUX
chnnaeiB Ha OCHOBI koBanbTy i BCTAHOBNEHO, WO 3 NORiNiraHgHMX
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eneKTponiTiB MOXHA HAHOCWUTU AKICHI NOKPWTTA Ccnnasom KobBanbsT-
MoniGaeH-sonbdpam 3 BMICTOM Tyronnaskux metanis go 21-35 mac.%.
MokpuTTR, oTpyMMaHi 3 uuTpaTHo-AUMOCMaTHOrO enexkTponity, 6inbiu
piBHOMIpHi, ane BMICT TYronnasknx MeTarnis MEeHLUXA, HK Y NOKPWUTTIB 3
UMTPaTHO—AMOHIaYHOro po3ymnHy. 3a pesynbTatamy AocnigkeHb BNAMBY
pexvmia enexkrponiay Ha noro echeKTUBHICTE BCTAHOBNEHO, WO BUXiA 32
CTPYMOM ChifaBy, OCA[PKEHOTO B IMNYNbCHOMY pexwMi, € QOCTAaTHLO
BUCOKUM | cTaHoBuTb 56-88 %, WO 3 ypaxyBaHHAM 3HAYHO BULLMX, Y
NOPIBHAHHI 3 ranbBaHOCTATA4HUM, pobouMx TyCTWH CTpymy pobuTb
HectauioHapHuide pexum Ginbw npusabnvisum. JoBeaeHo, Wo 3aBasky
KOMRNnieKey (hianko-xiMidHMX BAACTUBOCTER CNNABOTBIPHUX ENEMEHTIB Ta
X cnonyk cnpsmoBaHun cuHTes cnnapy Co-Mo-W € nepcnekTuBHUM
METOAOM 3MIUHEHHS TOBEpPXHi | MigBMUIEHHR 1@ 3HOCOCTIAKOCTI Ta
KOPO3iiHOT CTIAKOCTI.
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