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Fig. 1 Distribution of microhardness test points
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Fig. 3 Microstructures of T2 pure copper before (a) and after ECAP deformation for different passes (b—c): (b) one pass and (c) four passes
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Fig. 4 Curves of tensile true stress-true strain of T2 pure copper

before and after ECAP deformation for different passes
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Table 1 Mechanical properties of T2 pure copper before

and after ECAP deformation for different passes
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Fig. 5 Open circuit potential carves in corrosion of T2 pure copper

before and after ECAP deformation for different passes
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Fig. 6 EIS and corresponding equivalent circuit of T2 pure copper

in corrosion before and after ECAP deformation for different passes
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Table 2  EIS fitting parameters of T2 pure copper in corrosion before and after ECAP deformation for different passes

A R/(Q+cm’) Qq/(F+cm™?) R/(Q*cm?) Cy/(F+cm ™) Ry/(10° Q+ cm’)
RASTE 4.926X10° 2.089x10"* 6.031 5.401x107° 4.044
IBER/ 3.563x10 " 8.134x10 ° 6.486 9.192x10 7 6.754
4IEW 3.037 1.580<10° 3.453X10° 1.543%10°° 4.330
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Fig.7 Polarization curves of T2 pure copper in corrosion before

and after ECAP deformation for different passes
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Table 3 Electrochemical fitting parameters of T2 pure copper in corrosion before and after ECAP

deformation for different passes

F3Gs E../V b, b, I../(pA+cm™?) R,/(Q+cm’)
ARASIE —0.184 0.016 —0.055 2.203 4 453.386
BV —0.183 0.010 —0.035 1.932 3150.651
43EW —0.166 0.016 —0.135 0.151 52 261.154
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Fig. 8 Surface SEM morphology after electrochemical corrosion of T2 pure copper before (a) and after ECAP deformation for

different passes (b—c): (b) one pass and (c) four passes
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Microstructure and Properties of Ultrafine-Grained Pure Copper Based on
Equal Channel Angular Pressing Deformation

TANG Huan', WANG Xiaoxi!, ZHANG Xiang?, TONG Xinlong'!, ZHANG Fei', CUI Haitao'

(1. School of Mechanical &. Electrical Engineering, Xuzhou Univercity of Technology, Xuzhou 221000, China;
2. Jiangsu XCMG Construction Machinery Research Institute Co., Ltd., Xuzhou 221004, China)

Abstract: Four-pass equal channel angular pressing (ECAP) was performed on T2 pure copper by using the BC
pathway (the specimen was rotated 90° in the same direction around its axis at each ECAP) at room temperature, the
microstructure, mechanical properties and corrosion resistance of the pure copper before and after ECAP deformation
for different passes (one-pass, four-pass) were studied. The results show that after one-pass ECAP deformation, a
large banded structure was formed in the pure copper, and the direction of the band was at 30°-45° to the direction of
shear stresses. After four-pass ECAP deformation, the pure copper grains were broken and refined significantly, a
large number of ultrafine-equiaxed grained structures appeared, and the average grain size was about 0.96 um. The
microhardness and tensile strength of the pure copper after four-pass ECAP deformation significantly increased by
43.8% and 51.5%, respectively. With the increase of ECAP pass, the solution resistance, charge transfer resistance and
polarization resistance of the pure copper increased, the open circuit potential and self-corrosion potential increased, and
the self-corrosion current density decreased, indicating the corrosion resistance was improved.

Key words: ECAP deformation; alternating shear stress; ultrafine-grained pure copper; mechanical property;

corrosion resistance
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