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Fig. 1  Electrical conductivity and tensile strength of
Cu-0.3Mg-0.16Ca and Cu-0.4Mg alloy with different

reductions: (a) Electrical conductivity; (b) Tensile strength
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Table 1 Properties of the two alloys under different conditions

Cu-0.3Mg-0.16Ca Cu-0.4Mg
. Tensile ) Electrical Tensile . Electrical
Reduction/%  Hardness, Elongation/ o Hardness, Elongation/ o
HY strength/ o conductivity/ strength/ o conductivity/
MPa ’ (%IACS) MPa ’ (%IACS)
0 58 266 45.90 76.64 63 241 36.31 71.63
20 120 347 10.05 74.19 109 313 7.82 70.27
40 138 416 5.69 71.81 137 392 5.32 69.30
60 151 470 3.91 71.11 151 454 3.76 67.56
80 167 545 3.63 70.24 166 523 3.12 66.10
90 174 600 2.55 68.68 169 578 2.40 63.95
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Fig. 2 Work-hardening variation of Cu-0.3Mg-0.16Ca and
Cu-0.4Mg alloy
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Fig. 3 Metallographs of Cu-0.3Mg-0.16Ca alloy with different cold-rolled reductions: (a) 0%; (b) 20%; (c) 60%; (d) 90%
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B 7 Cu-03Mg-0.16Ca &4 EAFAEE T ¥ TEM 4
Fig.7 TEM images of Cu-0.3Mg-0.16Ca alloy after different cold-rolled reductions: (a) 20%; (b) 40%; (c) 60%; (d) 80%
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Microstructure and mechanical properties evolution of
high strength and high electrical conductivity Cu-Mg-Ca alloy during
manufacture process

LI Ya-ping', XIAO Zhu', LEI Qian', ZHOU Zhe-yuan', LI Zhou'?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy, Changsha 410083, China)

Abstract: The microstructure evolution of the designed Cu-0.3Mg-0.16Ca (mass fraction, %) alloy was studied by
metallographic microscopy, transmission electron microscopy and electron backscattered diffractometry. The result
shows that, after being homogenized at 780 “C for 1 h, followed by cold rolling with a reduction of 80%, the designed
alloy shows prospective comprehensive properties with tensile strength of 545 MPa and electrical conductivity of
70.24%IACS. When being cold-rolled to 90% reduction, the tensile strength and electrical conductivity of
Cu-0.3Mg-0.16Ca (mass fraction, %) alloy approach 600 MPa and 68.68%IACS, respectively, which are both higher than
those of CTMH Cu-0.4Mg alloy that is commonly used in high-speed railway contact wires. The fraction of low-angle
grain boundaries of the alloy increases and then decreases with the increase of deformation. After a cold rolling reduction
of 80%, the textures of S and Copper are predominatant.

Key words: Cu-Mg-Ca alloy; high strength; high electrical conductivity; microstructure
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