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Table 1 Wiredrawing properties of unidirectionally

and non-unidirectionally solidified copper alloys

Mass of breaking Mass of breaking

Unidirectionally of wire in of wire in

Cu alloy or not wiredrawing/ wirecurlling/
, (g=s™1 (g*s™)

99.99%Cu Yes 1010 900
Cu-0.1%Ag Yes 1530 830
Cu-0.1%Sn Yes 1400 1010

99, 99 % Cu No 210 150
Cu-0.1%Ag No 540 320
Cu-0.1%Sn No 400 400
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Fig* | Tensile fractographs of single crystd

copper (a) and polycrystalline Cu(b)
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Table 2 Properties of copper rods

~ TTF Torso~—~ ~
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Fig.2 Macrostructures of single crystal
Cu(a) and polycrystdline Cu(b) after tension
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Fig.3 Macrostructures of single crystal
Cu(a) and polycrystalline Cu(b) after torsion
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Fig. 4 Microhardnessvariations with deformation
degree of cold rolling for single crystal Cu

and polycrystalline Cu
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Fig 5 Macrostructures of single crystal
Cu(a) and polycrystalline Cu(b)
after cold rolling at room temperature
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Fig.6 Tensile strength (a) and elongation (b)
variations with deformation degree of cold
drawing for single crystal Cu

and polycrystalline Cu
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Fig.7 True strain vs true stress for

single crystal Cu and polycrystalline Cu
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Fig.8 Effects of annealing temperature on tensile
strength (a) and elongation (b) for single
crystal Cu and polycrystalline Cu after drawing
(deformation degree of cold drawing 80%)
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Properties of single crystal copper produced by heated
mould continuous casting

DING Yu-tian', XU Guang-ji', GUO Fa-wen', KOU Sheng-zhong', LAN Ye-feng',
DING Zong-fu!, LIU Guang-lin?, FENG Cun-li!, YANG Xin-shan’
(1. State Key Laboratory on Advanced Nonferrous Materials,
Lanzhou Univérsity of Technology , Lanzhou 730050, China;
2. Jiaozuo Senge High Performance Materials Ltd Co, Jiaozuo 454001, China)

Abstract: The mechanical and electrical properties of as-cast, as-drawing and as-annealing single crystal copper prepared with
self-made heated mould continious casting apparatus were studied. Compared with polycrystalline Cu, the as-cast single crystal
copper shows better plasticity and extensibility, and has a lower electricity resistance. Its elongation of cold rolling can reach
6100% without any cracks in the edges. The single crystal copper exhibits more serious work hardening in wiredrawing. The
plasticity and electricity resistance of as-drawing single crystal copper can be resumed after being annealed.

Key words: heated mold continuous casting; single crystal copper; extensibility; electric resistivity
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