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2. Wetting and contact interaction of zirconia materials to metal melts. Manuscript

Pedepar:

1. O6'eKT - MOHOKPHUCTaJIIYHUH Ta NOJIKPUCTANTIYHUI AIOKCU] IMPKOHII0; 4uCTi MeTanu: Sn, In, Ga, Cu, Ag, Au, AL, V,
Si, Ge, Fe, Co, Ni, Pd, Pt, Rh; cimasu: Cu-Ga-(Ti, Zr, V), Cu-Ge~(Ti, Zr, V), Pb-Ti, In-Ti, Ag-Cu-O; KOHTaKTHa MeXa
ZrO2 - meTtai; nasiHi Bupo6u ZrO2 - meTas. MeTa - BUBYMTHU 3MOUyBaHHA ZrO2 meTasiamu Ta npouecu ZrO2 -
MeTaJl, po3poOUTU MeToU NassiHHs ZrO2-kepaMiku. MeToy - BUMipIOBaHHS KPaloBOro KyTa 3MOYyBaHHS 32
METOJIOM JIEXKAQ4O]i Kparljli, ONTUYHA Ta €JIEKTPOHHA MiKPOCKOIIisl, pEHTTeHO(pa30BUii aHaJIi3, BUMIPIOBaHHS MIilJTHOCTI
IIpY 3CYBi Ta IpM 3ruHi. HOBU3HA - Briepile IPpOBEAEeHO KOMIJIEKCHE JOCIiIPKEHHS 3MO4YyBaHHs ZrO2 po3njiaBamMmu
yucTux Metanis, Cu-17,5Ga ta Cu-16,9Ge 3 nobaskamu Ti, Zr ta V. JlocifKeHO BIJIUB CKIaAy, MIKpOCTPYKTYpH Ta
[104aTKOBOI cTexioMmeTpii ZrO2-marepiasiB Ha 3MOYYyBaHHS METaJlaMU. BUABJIEHO, 0 KOHTAKT 3 aKTUBHMM METAJIOM
MIpU3BOIUTH A0 JecTexiomeTpusauii ZrO2 gociifkeHa KiHeTUKa 1jbOro npolecy, NigTeepakeHa noro nudysiina
npupopa. JocruigkeHo cTpyKTypy MbkdasHoi nosepxHi ZrO2 / Cu-Ga-Ti ta ZrO2 / Cu-Ga-Zr. Po3ryisnyTi XimiuHi



nmpolecy Ha Mik@a3zHiil rpaHuLi. BcTaHOBIEHO, O HecTexiomeTpudHui ZrO2 3MO4YyeThCs Iewo Kpalle. Busisieno
30epeskeHHs cTexiomeTpii ZrO2 npu KOHTaKTi 3 6J1arOPOIHUME MeTajlaMy, L0 MOSICHEHE B3aeMOIi€l0 PO3ILIABY 3

LIMPKOHieEM Yy CTPYKTYpi okcuny. Po3po6iieHi HOBI purioi Ta MeTogu nasiHHs ZrO2-kepamiku.

2. The object is the monocrystal and polycrystal zirconia; pure metals: Sn, In, Ga, Cu, Ag, Au, Al, V, Si, Ge, Fe, Co, Ni,
Pd, Pt, Rh; alloys: : Cu-Ga-(Ti, Zr, V), Cu-Ge-(Ti, Zr, V), Pb-Ti, In-Ti, Ag-Cu-O; ZrO2 - metal contact board; ZrO2 -
metal brazed articles. The aim is to investigate the wetting of ZrO2 by metals and the processes on ZrO2 - metal
board, to elaborate the ZrO2-ceramic brazing methods. Methods are measuring of contact angle by sessile drop
method, optical and electron microscopy, X-ray phase analysis, measuring of shear and bend strength. The novelty
lies in for the first time complex investigation of ZrO2 wetting by pure metals, Cu-17,5Ga and Cu-16,9Ge with Ti, Zr
and V additions was performed. The influence of composition, microstructure and initial stoichiometry of ZrO2-
materials on wetting by metals was studied. It was reveled that the contact to active metal lead to
destoihiometrisation of ZrO2, the kinetic of this process was researched, its diffusion nature was confirmed. The
conservation of ZrO2 stoichiometry at contact to noble metal was revealed, it was explained by interaction of melt
and zirconium in oxide. New brazing fillers and methods were elaborated.
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