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Fig.1 Backscatter electron images of Cu-24%Ag alloy sheets

with different rolling reduction in longitudinal sections:
(a, b) 82.14%, (c) 94.54%, (d) 96.5%, (e) 98.21%, and
(f) 99%
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Fig.2 Secondary electron images of Cu-24%Ag sheets with
reduction of 90.8% (a), 94.54% (b), 98.21% (c), and

99% (d) in transverse sections
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Fig.3 Secondary electron images of Cu-24%Ag alloy sheets with

rolling reduction of 99% in the rolling surface
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Fig.4 TEM images of the Cu-24%Ag alloy sheets with reduction
of 82.14%: (a) bright field image and SAED patterns of
[011] zone-axis and (b) dark field image formed by the
spot of Ag precipitates
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Fig.5 TEM images of Cu-24%Ag alloy sheets with different

rolling reduction in longitudinal sections: (a) 90.79%,
(b) 94.54%, and (c) 96.5%
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Fig.6 Hardness (a) and electrical conductivity (b) of the
Cu-24%Ag alloy dependent on rolling reduction
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Fig.7 Layer thickness of Cu matrix and Ag phase dependent

on rolling reduction
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Fig.9 Amplification of the electrical resistivity caused by Cu/Ag

interface dependent on rolling reduction
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Evolution of Microstructure and Properties of Two-phase
Cu-24%Ag Multilayered Composite

Gao Xuecheng, Wang Qiangsong, Xie Guoliang, Liu Dongmei, Xie Weibin, Li Yang
(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: Cu-24wt%Ag alloy sheets were prepared by cold rolling and aging and the evolution of microstructures, mechanical properties
and electrical conductivity was investigated. The relationship of the strengthening and conductivity with microstructure refinement of the
alloy was discussed. Results show that after severe cold rolling, the microstructure develops into nano-layered structure of Cu and Ag
arranged alternatively, with numerous Ag nano-fibers embedded in Cu matrix and (Cu+Ag) eutectics distributed in Ag areas. Shear bands
occur in longitudinal sections as the strain reaches 94% or so. With increasing the rolling strain, spacing of Cu/Ag interface, Ag fibers and
eutectic lamellae decreases gradually to nanoscale, significantly enhancing the strengthening effect, and hence the hardness increases
rapidly when the strain exceeds 96%. The relationship between the resistivity increment caused by Cu/Ag interface and rolling reduction
was established, reflecting the influence rule of microstructure refinement on electrical conductivity in the rolling process.

Key words: Cu-Ag alloys; microstructure; hardness; electrical conductivity; layer structure
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