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Fig. 1 Influence of aging temperature on hardness, tensile

strength (a) and electrical conductivity (b) of Cu-11Zn-0.5Cr

alloy (aging time is 4 h)
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Fig. 2 Influence of aging time on hardness (a) and electrical

conductivity (b) of Cu-11Zn-0.5Cr alloy at 400, 450 C and
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Fig. 3 Metallographs of Cu-11Zn-0.5Cr alloy at
#l different treatments: (a) Extrusion; (b) Cold-draw;
(c) Aging at 200 C for 4 h; (d) Aging at 450 C for

4 h; (e) Aging at 500 C for 4 h
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Fig. 4 TEM images ((a), (c), (e), (f)) and corresponding selected area electron diffraction patterns ((b), (d)) of Cu-11Zn-0.5Cr at
different aging treatments: (a), (b) Aging at 200 C for 4 h; (c), (d), (¢) Aging at 450 “C for 4 h; (f) Aging at 500 C for 4 h
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Effects of thermo-mechanical treatment on
microstructure and properties of Cu-11Zn-0.5Cr alloy

WANG Lin-qian, WANG Ri-chu, WANG Xiao-feng, PENG Jian, DENG Min

(School of Material Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of thermo-mechanical treatment on the microstructure of Cu-11Zn-0.5Cr alloy was investigated by
optical microscopy(OM) and transmission electronic microscopy(TEM). The mechanical and electrical properties of
Cu-Zn-Cr alloy after different aging treatment were tested. The results show that the optimum thermo-mechanical
treatment of Cu-11Zn-0.5Cr alloy is hot extrusion—quenching on line-18% cold drawing—(450 C, 4 h) aging. Under the
condition, the hardness, the tensile strength and the relative conductivity of 128 HB, 385 MPa and 41.72 %IACS,
respectively, can be obtained. The analyzation of the microstructure shows that the mechanical and electrical properties
of the alloy are determined by the precipitation and recovery-recrystallization during the aging process. During aging,
fine dispersed secondary phases formed by the precipitation of solute atoms in matrix would cause precipitation
strengthening, and the secondary phases possess weaker scattering effect on electrons than that of solute atoms, which
can enhance the strength and conductivity of the alloy. Besides, deformation distortion and defects in structure are
eliminated during the process of recovery and recrystallization, which reduces the strength but enhances the
conductivity of the alloy.

Key words: Cu-Zn-Cr alloy; thermo-mechanical treatment; microstructure; mechanical property; electrical property
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