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Mechanical and electrical responses of submicrocrystalline Cu-
3%Ag alloy

Y.G Ko, C.W. Lee, S. Namgung, and D.H. Shin

Abstract

The paper deals with the mechanical and electrical responses of submicrocrystalline Cu-3%Ag alloy as a function of
strain imposed by equal-channel angular pressing. When inducing the effective strain of 12, the initial grain size of ~ 50
um is evidently reduced within the range of 0.2 -0.3 pm in size, having a reasonably equiaxed shape. The results of
tension tests at room temperature exhibit that the tensile strength of the present alloy increases with increasing the amount
of strain whereas losing electrical conductivity slightly. This phenomenon can be explained based on fine grained structure

together with the non-equilibrium state of grain boundaries.
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Fig. 1 Optical image of initial microstructure
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Table 1 Mechanical properties and electrical conductivity of Cu-3%Ag alloys with increasing ECAP strain

Sample Yield strength Uhi;?f;g‘f; sile Elongation Yield ratio  Micro-hardness ngﬁgﬁ;\iy
(MPa) (MPa) (%) (oys/outs) (Hy) (%IACS)
Initial 190 257 51 0.74 75.5 97.1
4-pass 476 505 5 0.94 171.7 92.6
8-pass 617 647 8 0.95 191.2 88.5
12-pass 731 741 11 0.96 2154 85.2
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0.2 um

Fig. 2 TEM images of Cu-3%Ag alloys subjected to
ECAP for (a) 4-pass, (b) 8-pass, and (c) 12-pass
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Fig. 3 Stress-strain curves of Cu-3%Ag alloys with
increasing ECAP strain at ambient temperature
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