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Fig. 1 Viewing area of semi-solid ZCuSn10 copper alloy after

deformation
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Fig. 2 Microstructures of ZCuSn10 copper alloy: (a) As-cast, before compression; (b) As-cast, after compression; (c) Semi-solid,

before compression; (d) Semi-solid, after compression
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Fig. 3 True stress—strain curves of semi-solid and as-cast
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Fig. 4 Microstructures of semi-solid ZCuSn10 copper alloy after compression with 7=930 ‘C and £=1 s ' at different strains:

£=0.1((2), (b), (¢)), 0.4((d), (e), (1)) and 0.6((g), (h), (1)), edge((2), (d), (g)), interim((b), (¢), (h)), center((c), (1), (i)
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Table 1 Liquid fraction of semi-solid ZCuSn10 copper alloy

at different strains

Liquid fraction/%
Strain
Edge Interim Center
0.1 10.1 9.3 5.7
0.4 8.6 6.8 3.5
0.6 8.4 6.2 3.4
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Fig. 5 Microstructures of semi-solid ZCuSn10 copper alloy after deformation with £=0.6, £=10s'at 910°C(a,b,c) , 920 ‘C((d),
(e), () and 930°C((g), (h), (V)): (a), (d), (g) Edge; (b), (e), (h) Interim; (c), (f), (i) Center
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Table 2 Liquid fraction of semi-solid ZCuSn10 copper alloy

at different temperatures

Temperature/ Liquid fraction/%
¢ Edge Interim Center
210 9.4 7.0 22
920 10.7 75 25
930 14.5 8.6 2.7
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Fig. 6 Microstructures of semi-solid ZCuSn10 copper alloy after deformation with 930°C and £=0.4 at £=0.5 s '((a), (b), (¢)) ,
£=157((d), (e), () and £=105"((), (), (D): (a), (d), (2) Edge; (b), (e), (h) Interim; (c), (), (i) Center
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Table 3 Liquid fraction of semi-solid ZCuSn10 copper alloy

at different strain rates

Strain rate/ Liquid fraction/%
s Edge Interim Center
0.5 7.5 52 34
1 8.6 6.8 3.5
10 8.7 8.6 3.7
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Fig. 7 Microstructure (a) and EBSD images (b) of semi-solid
ZCuSn10 copper alloy after deformation
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Fig. 8 Schematic diagrams showing microstructure evolution
of semi-solid ZCuSnl0 copper alloy during uniaxial

compression: (a) Initial; (b) Interim; (c) Center
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Microstructure evolution of semi-solid copper alloy
billet during uniaxial compression

XIAO Han, CHEN Ze-bang, LI Yong, LU De-hong, ZHOU Rong-feng, ZHOU Rong

(Faculty of Materials Science and Engineering, Kunming University of Science and Technology,

Kunming 650093, China)

Abstract: The compression deformation experiments of semi-solid ZCuSnl0 copper alloy billet prepared by SIMA
(strain induced melt activation) process were carried out by using Gleeble—1500 thermo-mechanical simulator test. The
experimental results show that the deformation resistance of the semisolid simples prepared by SIMA method is half of
as-cast ZCuSn10 copper alloy. The liquid phase rate of semi-solid sample before and after compression is 19.4% and
8.1%, respectively. Compression test under different strain, strain rate and temperature, the liquid-solid separation
phenomenon occurs in transition region of the semi-solid ZCuSn10 copper alloy sample. And liquid-solid separation
occurs entirely in the central region. The greater the strain is, the less liquid content of the semi-solid copper alloy
compression ZCuSnl0 central part of the samples. The liquid content increases with increasing temperature, and
increases with increasing strain rate.

Key words: copper alloy; semi-solid; uniaxial compression; microstructure evolution
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