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Abstract

The objective of this study is to investigate the effect of Al addition on the reaction behavior of cobalt
with molten zinc. Pure cobalt specimen was immersion tested in the three kinds of molten zinc (pure, 0.12%Al
added and 0.24%A1 added) baths at 460°C, 490°C and 520°C. For the understanding of degradation processes,
specimens were analyzed with scanning electron microscope (SEM) and energy dispersive spectrum (EDS),
and electrochemical stripping method. When 0.12% and 0.24% Al was added in molten zinc baths, three
intermetallic compounds layers of v, v,, and y, were formed on the Co matrix and 3, layer was not formed
between the Co matrix and the v layer. Particles of CoAl intermetallic compound were formed at the interface
between the v, layer and zinc melt and they did not adhere to the Co-Zn intermetallic layer. Weight loss
of the Co specimen increased as Al content in the molten zinc increased and the relationship of weight
loss vs. immersion time followed parabolic rate law. Rate controlling process for the reaction rate of Co

with Al added molten zinc was analyzed as the diffusion process of Al atom through a boundary layer between
the vy, layer and the Al added zinc melt.
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Fig. 1. Back scattered electron images of the cobalt
reacted with pure molten zinc and 0.12% Al
added molten zinc bath at 460°C for 30 min. (a)
reacted with pure molten zinc, (b) reacted with
0.12% Al added molten zinc.
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Fig. 2. Potential vs. time curve for the cobalt sample
immersed in 0.12%Al-Zn bath at 460°C for 30
min.. This curve was obtained by etching in
NaCl 15% and ZnCl, 5% electrolyte at a current
density of 12.8 mA/cm?,
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Fig. 3. Potential vs. time curve for the cobalt sample
immersed in 0.24%Al-Zn bath at 460°C for 30
min.. This curve was obtained by etching in
NaCl 15% and ZnCl, 5% electrolyte at a current
density of 12.8 mAfcm?. ‘
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