Cu-Ni MLt BT 2584 FIERLIC

R gHE T 0 —

(& X

Cu-Ni OIS B 2 A4 FIERIC RIXT
BEIR T D8

WA IRAT - R

Effect of Alloying Elements on the Void Formation of the Joints of Nickel

and Copper Alloys

Hirohisa Masumoto and Tsuruo Matsuda’

Abstract
In this study, we examined the effect of alloying elements into copper alloys on the formation of Kirkendall

voids in copper regions in diffusion bonds between nickel and copper alloys. The diffusion tests were performed

under temperatures ranging from 1173 to 1273 K and times ranging from 10 to 100 ks in a vacuum of 8 mPa.

We found that silver or aluminum containing more than about 4 at% in copper suppresses the void forma-

tion. The concentration of silver and aluminum in the vicinity of the void is higher than the average concentra-

tion in copper containing silver or aluminum. No void was found in specimens and it was observed that a

marker shifted to the copper side. We, therefore, assume that silver and aluminum atoms do not make the balance

of the fluxes during interdiffusion but form silver vacancy complexes and aluminium vacancy complexes to pre-

vent the void formation.

Keywords . Kirkendall void, diffusion bond, void formation, suppression of void formation, interdiffusion,
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Fig. 1 Method of manufacture of diffusion test piece
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Fig. 2 Schematic diagram of diffusion test pieces
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Fig. 3 Reflection SEM images of bonded area of joints of Cu-0.5A1/Ni and Cu-1Al/Ni
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Fig. 5 Reflection SEM images of bonded area of joint of Cu-Al alloy/Ni with W markers
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Fig. 10 Results of EDX analysis near bonded area of joints of Cu-0.97AI/Ni
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Fig. 11 Results of EDX analysis near bonded area of joints of Cu-2.49A1/Ni
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Fig. 13 Results of analysis of joints of Cu-1Ag/Ni
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