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Interface microstructure and bonding mechanism of
phosphate bonding NiFe,O, cermet

LI Chao, ZHANG Lei, ZHOU Ke-chao, LI Zhi-you, CHEN Zi

(State Key Laboratory of Power Metallurgy, Central South University, Changsha 410083, China)

Abstract: The electrical bonding of inert anode cermet with metal was hard to solve. A phosphate bonding technology of
NiFe,0,4 cermet was explored using Al(H,PO,); as adhesive, CuO as curing agent, NiFe,O4 ceramic powder and Cu-Ag
alloy powder as filler. The reaction process of Al(H,PO,); and CuO was analyzed. The microstructures of bonding
interface were investigated. The bonding mechanism was studied. The results show that the main bonding phase are
Cu-P-O compounds, the reaction product of Al(H,PO,4); and CuO at different temperatures. The Cu-P-O compounds
reveal different crystal structures at different temperatures, and decompose into CuO and P,Os at temperature range of
960—1 000 . The phosphate and NiFe,0, cermet bonding interface remains closely connected state at different
heat-treated temperatures. At low temperature, the wetting property is good between cermet and phosphate bonding phase.
And the cermet and bonding layer rely on the adsorption capacity to connect each other. At high temperature, the cermet
and bonding layer rely on the diffusion to connect each other.
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Fig.6 EDX analysis of interface: (a) EDX pattern of part A in Fig.5(e); (b) EDX pattern of part B in Fig.5(f)
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