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Table 1 Chemical composition of the prepared LP Cu (@/%)
Cu B Zn As Fe Ni  Pb Sn S (6]

Bal. 0.02 0.05 0.01 0.05 0.02 0.01 0.05 0.01 0.003
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Table 2 Chemical composition of the prepared HP Cu (<pg/g)
Cu Bi Zn Al Fe Ni Pb Sn Sb Mg
Bal. 0.1 0.1 001 01 01 01 01 02 0.1
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Fig.1 Schematic diagram for the test specimen and ECAP
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Table 3 Fatigue limit and tensile strength for LP and HP Cu
Ultimate

Yield . . Hardness, Fatigue
tensile Elongation,

N 1 t th HV/ limit
ample  strength, strength, 5/% it
00../MPa X 10 MPa o.1/MPa
Gb/MPa
UFGLPCu 378.8 447.2 16.2 135 146.4
UFG HP Cu 3654 444.8 17.3 136 113
CGLPCu 92.6 193.5 32.5 46 73.6
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Fig.4 Columnar maps of grain-orientation before (a) and after (c) fatigue; images of high-angle grain boundaries and
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Effect of Purity on Fatigue Properties of Ultrafine Grained Cu Processed
by Equal Channel Angular Pressing

Wang Qingjuan, Zhou Ying, Shuang Yixiang, Du Zhongze
(Metallurgy Engineering Technology Research Center of Shaanxi, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: The fatigue properties of ultra-fine grained (UFG) high purity (HP) and low purity (LP) copper prepared by equal channel
angular pressing (ECAP) were investigated by fatigue tests performed in air, with a symmetrical loading ratio R= —1. The cyclic
stress-strain response, fatigue life and grain orientation distribution before and after fatigue were analyzed. The relationship between purity
and fatigue stability of ultra-fine grained copper was discussed. The results indicate that the stress-controlled fatigue life of UFG low
purity copper is about 1.6~2.0 times longer than that of coarse grain (CG) counterparts at any given stress amplitude. On the other hand,
the fatigue curve of UFG high purity copper shows different characteristics. The fatigue failure cycles of UFG HP copper is strongly
dependent on the applied stress amplitude and decreases sharply with decreasing stress amplitude. At lower cyclic stress, UFG HP copper
exhibits lower fatigue life. The cyclic stress-strain response of UFG Cu under stress-controlled loading changes from cyclic softening to
cyclic hardening with decreasing stress amplitude. The UFG low purity copper shows a relatively high cyclic strain hardening exponent,
hardening coefficient and fatigue stability compared to the UFG high purity copper, because impurities hinder grain rotation and
dislocation motion, decline recovery rate, and reduce grain orientation difference.

Key words: equal channel angular pressing (ECAP); ultrafine grained copper; high-cycle fatigue; purity
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