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EJIEKTPOXIMIYHUI CUHTE3 JIMCIIEPCHO-3MILIHEHUX
KOMIIO3UTIB Ni-Al,04

Oguapenxo O. O., mon. Hayk. cnispodimuux; Caxnenxo M. /., 3a8. kagedpu,
Beov M. B., npogpecop, HTY «XIII», m. Xapxis

[Ipm3HaYeHHS eNEeKTPOXIMIYHIX METAIEeBUX MOKPUTTIB IOJIATAE, TOTOBHUM
YHHOM, B 3aXHCTI TIOBEPXHI JIeTaneil i BUpOOIB BiJ KOPO3ii, a TaKOXK, HaTAaHHS iM
JnekopatuBHoro Buxy. Kommosumiiiai  enextpoxiMiuni  mokpurts  (KEII)
BUKOPUCTOBYIOTh JUIsS MIJABHIICHHS TBEPIOCTI, 3HOCOCTIMKOCTI, >KapOCTIHKOCTI
JIeTajieii MaIlllMH, MEXaHi3MiB, TMOJIMIICHHS X aHTH(PUKI[IHHUX BIACTUBOCTCH,
MiABUIICHHS Koe(illieHTa BIJA3CpKAJICHHA 1 MONINIICHHS pAIy IHIIUX
XapakTepucTHK. [IeBHWI iHTepec SBIIE TPOIEC YTBOPCHHS KOMIO3HIIIHHIX
HNOKPUTTIB 3 METaJeBOIO, 30KpeMa HIKEJIICBOK, Marpulero. IlepcrekTuBu
3aCTOCYBaHHS TAKWX TaJIbBAHIYHUX MOKPHUTTIB OOYMOBJICHI MiJBUIIEHHAM OMOPOM
IO BHCOKOTEMIICPATYPHOTO OKHCHEHHS W pekpucranizamii, OLIBII BHCOKOO
TBEPIICTI0 W 3HOCOCTIHKICTIO, MOXJIMBICTIO BHKOPHUCTOBYBAaTH iX SIK Migmap y
0araTolIapoBHX 3aXHUCHUX IOKPHUTTAX [1], TOMy BCTaHOBJICHHS 3aKOHOMipHOCTCH
ix (hopMyBaHHS CTAaHOBHUTH 3HAYHUIT iIHTEpEC.

OTpuMaHHS KOMIIO3HTIB Ha OCHOBI HIKEJIIO 3IIHCHIOBAIN 3 CYJIb(OMATHOTO
SIKTPOJIITY, OCHOBHHM KOMIIOHEHTOM sikoro € cyibhamar Hikemo Ni(HNSOs),.
Jns nenacuBauii aHoniB Ta miaTpuManHs PH Ha HEOOXiTHOMY PiBHI B €JIEKTPOJIT
JIOJIaBASId XJIOPH]T HIKEII0 Ta OOpaTHy KHCIOTY. [ oTpuMaHHS MaTepialis, IO
IHKOPIIOPYIOTh YaCTUHKH 3MilHIOBaIbHOT (a3zu Al,O3, 10 6a30BOro enekTposiTy
nmonasanu 0,2 — 0,8 00’eMy 3010 OKCHAY afOMiHiIO, 0 MictuTh 4,0 — 4,6 r/z[M3
muctiepcHoi (asu, BapilorodH, TakuM 9HHOM, BMicT Al,O3 B pO3UuHi €1eKTPOIITY
Big 1,0 go 2,5 F/,Z[MS. OTpuMaHHS TiAPO30TI0 OKCHIY ANFOMIHIIO MPOBOIMIH 3
CyCIieH3ii, TUCIePCHUM CEPEeIOBHUILEM SKOi € BOJHUI PO3YMH JIy)KHOTO METaly 3
pH>13. Sk nmucnepcHy a3y cycrneHsii BUKOPUCTOBYBAIM BHCOKOTEMIICPATypHY
dopmy y — Al,Os. Yac excrosumii aucrnepcHoi ¢a3u ckiagas 10 — 30 xBuiuH 3
HACTYITHUAM BIJUICHHSIM KOJIOIIHOTO PO3YUHY HAHOYACTHUHOK [2].

Enextponiz mpoBogunu npu Ttemmneparypi 20 —25°C mpotarom 30 — 40
XBWIMH, TYCTHHY CTpyMy MiATpuMyBamu Ha piBHi 2 —3 A/am?  ToBmua
HIKEJIEBUX KOMITO3UTIB 3aJIe)kKelia BiJl Yacy eJIeKTPOOCaDKEeHHsS Ta ckiagana 20 —
50 MKM. di3uko-MexaHivyHi BUIIPOOYBaHHS KOMITO3UTIB Ni-Al,O3
(MIKpOTBEpHICTh, MEXa TEKY4YOCTI G, MeXa MIIHOCTI G,) TPOBOAWIH IIPU
KIMHATHIH TeMIiepaTypi Ha MalIuHI A1l MeXaHiuHUX BunpoOysans T IRAtest-2300
31 mBuakocTio ckaHyBaHHA 0,36 Mm/muH. Mopdoiorito mosepxui KEIT
JOCIIIIKYBAJIN CKaHIBHUM elIeKTpoHUM MikpockornoM (CEM) Zeiss EVO 40 XVP.

PesynbraTi mpoBeAEeHHX BHMIpIOBaHb (Hi3MKO-MEXaHIYHUX BJIACTUBOCTEH
¢domabr Ni — Al,O3 moBenu, o BitOyBa€eThCS MOIMIIICHHS XapPaKTEPUCTHK MIIIHOCTI
3 IJBUIIEHHSIM BMICTy HAHOYAaCTHHOK OKCHAY amoMiHito (puc. 1). 3HaueHHS
MIKpPOTBEPJOCTI KOMITO3UTIB Ha OCHOBI Hikemto 3pocrtae Bix 1800 mo 2900 Mlla,
Mexi mirHocTi Big 550 mo 1200 MIla, mexi TexydocTi Bix 150 mo 980 Mlla npu
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30utbmeHHI BMicTy da3u Al,O3 Bix 0,25 mo 1,5/ e [MpuurHa Takoi MOBENIHKA
KOMIIO3UTIB OOYMOBJICHAa BKIIFOYCHHSM HaHOYaCTHHOK Al,Oj, SKi BHCTYNAKOTh B
PO HaAIHOT MEPENIKOIN PYXY AUCIOKAIIIH.
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PucyHox — 3anexHicTh MEXH TEKY4OCTi (a), MexXi MilTHOCTI(0), Ta MIKPOTBEpJOCTI
(8) ponsr Ni — AlLO3 Big BmicTy yactuHOK Al,O3 B eekTpomtiTi

ExcTpemanpHuii Xapakrep KOHLUEHTpPALIHUX 3aJIe)KHOCTEH XapaKTEepUCTUK
MitHOCTI KOMIO3uTiB (mepeBaskHo KoMmo3uTiB Ni — Al,O3z) MOSCHIOETECS THM, IO
IpU JIOCATHEHHI IIEBHOI KPHUTHYHOI KOHIIEHTpamii BigOyBaeThCs 3pOCTaHHSA
IIITBHOCTI TUCTIOKAIIH, sIKE MPU3BOIUTH A0 KOB3aHHS MO MEXKi YaCTHHKA OKCHIY
ANMIOMIHIIO — METaJleBa MAaTpPHUI, a TakoX aHirummii nedextiB. [lomambmre
30UIBIICHAS BMICTY OKCHIY aFOMIHIIO B €JICKTPOIITI IPU3BOANUTH 1O BUHUKHEHHS
MiKpoAedeKTiB, Hamalli MIKpOTPIIIUH, IO, B CBOIO UYEpry, MNPU3BOAATH [0
py#HYBaHHs KpUCTalliuHOI CTpyKTypH [3].

3 aHaii3y eJEeKTPOHHO-MIKPOCKONIYHUX CBITJIMH Mopdoiorii MOBepXHi
kommo3uTiB  Ni— Al,O3 BHAHO, MmO BIANOBIAHO IiJBUIICHHIO KOHIEHTPAILI]
HAHOPO3MIPHUX YaCTUHOK OKCHJIY JIOMIHIIO B PO3UHUHI EJIEKTPOJITY BiJOyBa€ThCS
301IbIIEHHS BMICTYy YaCTHHOK BTOPHHHOI (ha3u B kommo3uti. Lleit dakr € nosoi
MPOTHO30BaHUM Ta CBIAYMTH PO MOXIIMBICTh KepyBaHHs npouiecoM cuHtedy KEIT
3a paXxyHOK BapilOBaHHs KOHLEHTPALIHUX MEX CTPYKTYPOTBIPHHX KOMIIOHEHTIB B
€JIEKTPOJTITI.

Takum 4MHOM, HOAaBaHHSA OO 0a30BOTO EJIEKTPOJITY HAHOPO3MIPHHX
YaCTHHOK Jpyroi ¢asu 1o3BoNs€ OTpUMAaTH TOKPUTTA 3 MiABHIIEHUMH
MOKAa3HUKAMH MIITHOCTi, a caMe — MiKpOTBEPIOCTi, MEXi MIITHOCTI Ta MexXi
TEKy4OCTi, B IOPiBHSAHHI 3 03HAYEHUMH XapaKTEPUCTUKAaMH METaJly MaTpHIIi.
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