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To elucidate the relationship between the stress relaxation depending on solute elements
in copper alloys and the microstructural recovery, X-ray diffraction line-profile analysis was
carried out. The crystallite size, dislocation density, and dislocation arrangement parameter of the
Cu-0.057 at% Zr, Cu-1.7 at% Mg, and Cu-27 at% Zn alloys undergoing stress relaxation test were
evaluated. It was revealed that the high density of dislocations in the Cu-Zn alloy prompted the
stress relaxation. This is one of the reasons why the stress relaxation property of the Cu-Zn alloy
is inferior to those of the Cu-Zr and Cu-Mg alloys.
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Fig.1 Schematic diagram of a switch terminal.
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Table 1 Residual stress rate of Cu-0.057 at% Zr,
Cu-1.6 at% Mg, and Cu-27 at% Zn alloys.

Residual
sample temprature  time stress rate
(%)
150°C 100 h 85
Cu-0.057 at% Zr 1000 h 82
200°C 48 h 81
150°C 100 h 95
Cu-1.7 at% Mg 1000 h 88
200°C 48 h 82
100 h 71
150°C
Cu-27 at% Zn 1000 h 61
200°C 48 h 55
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Fig.2 XRD pattern of the Cu-0.057 at% Zr alloy
before stress relaxation test.
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Fig.3 (a) Williamson-Hall and (b) modified
Williamson-Hall plots for the XRD pattern in Fig.2.
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Fig.4 Modified Warren-Averbach analysis for the
XRD pattern in Fig.2.
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Fig.5 Changes in the crystallite size of the Cu-Zr, Cu-
Mg, and Cu-Zn alloys with the stress relaxation test.
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Fig.6 Changes in the dislocation density of the Cu-
Zr, Cu-Mg, and Cu-Zn alloys with the stress relaxation
test.
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Fig.7 Changes in the dislocation arrangement
parameter (/) of the Cu-Zr, Cu-Mg, and Cu-Zn alloys
with the stress relaxation test.
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