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ABSTRACT

Effect of applying a DC voltage on the interfacial reaction at the metal to
zirconia interface was investigated utilizing an oxygen ionic conductivity of
partially stabilized zirconia. The joining of copper rod and zirconia tube was
carried out in Ar gas atmosphere at 1000C. There are two type of the
joining. The one is the reaction bond consisting of copper and zirconia was
dominated by surface reaction with a undetectable very thin layer. It was
found that copper elements were diffused to zirconia side, but that Zr ions
were not diffused to copper side. These results mean application of a DC
voltage to migrate oxygen to the copper-zirconia interface can oxidize metal
at the copper-zirconia interface and the bonding reaction between zirconia and
copper oxide may occur. The other is the reaction bonding was dominated by
interdiffusion with a very thick interface layer. This result mean application
of a DC voltage can reduce zirconia at the interface. The bonding reaction is

to be an alloying between Zr and Cu.
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Fig.1 Explanatory figure of the principle in this study.

2. 23344
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Table 1. Some conditions for joining Cu rod to ZrO2Z tube.

rod | current(A) | time(min.) | load(Kg) gas flow remarks

rate(l/min)
1 Cu 1.0 30 0 1 P W
2 Cu 0.3 10 2 1 M
3 Cu 0.3 10 2 0.2 . W

Ppartially bonded, N:not bonded, W:weakly bonded, M:medially bonded.
Conection method; Cu (+)/ ZrOz (-)
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a) b)
Fig.2 Photographs of Cu to zirconia bonding at 1000TC.
a) gas flow rate ; 1 litre / min.
b) gas flow rate ; 0.2 litre / min.
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Fig.3 SEM image nearby interface.
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Table 2. Some conditions for joining of Cu to ZrO2.

metal gggﬁ current(A) | time(min.) process remarks
1 Cu Cu 1.0 60 - Ox M
2 Cu Ag 1.0 60 Ox M
3 Cu Ag/Cu 05 60 Ox T
4 Cu Ag/Cu 1.0 30 Mt XT

P:partially bonded, N:not bonded, W:weakly bonded,
M'medially bonded, T:tightly bonded.
XT:most tightly bonded, [Ox]:oxidized,[Mt]:meyallized.
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Fig4 SEM image and Zr contents profile of the Cu sheet

and zirconia interface.
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