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Effect of deformation on microstructure of semi-solid CuSn10P1
alloy fabricated by strain induced melt activation (SIMA) process
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Abstract: Semi-solid CuSn10P1 alloy billets were fabricated by strain induced melt activation (SIMA) method including
the forging and remelting processes. Firstly, CuSnl10P1 billets were annealed and forged. Secondly, the billets were
reheated to 850°C or 950°C, and hold for 5 min. Finally, the billets were water quenched, and semi-solid microstructures
of CuSn10P1 alloy were obtained. The microstructures of semi-solid CuSn10P1 alloy with different stages were observed
by OM and SEM. The solid fractions of the semi-solid microstructure were computed. The effects of deformation and
remelting temperature on the microstructures of semi-solid CuSn10P1 alloy were investigated. The results indicate that
dendritic structure of CuSn10P1 billets is eliminated, and equiaxed grains of a phase are obtained after annealing at 680
‘C for 24 h. The solid fraction of semi-solid CuSn10P1 microstructure decreases with the increase of the deformation.
With the increase of the deformation from 8.4% to 21.9%, the solid fraction decreases from 70.15% to 57.83% by
remelting at 850 ‘C, and the solid fraction decreases from 58.79% to 53.10% by remelting at 950 ‘C. The higher the
remelting temperature is, the smaller the effect of deformation on solid fraction is.
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Fig. 1 Schematic diagram of semi-solid CuSnl10P1 alloy

fabricated by forging and remelting of SIMA method
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Fig. 2 As-cast(a) and annealed(b) microstructures of CuSn10P1 alloy
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Fig. 3 Microstructures of CuSn10P1 alloy after forging at different deformations: (a) 8.4%; (b) 12.2%; (c) 15.8%; (d) 21.9%
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Fig. 4 Microstructures of semi-solid CuSn10P1 alloy at 850 C and different deformations: (a) 8.4%; (b) 12.2%; (c) 15.8%;

(d) 21.9%
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Fig. 5 Microstructures of semi-solid CuSn10P1 alloy at 950°C and different deformations: (a) 8.4%; (b) 12.2%; (c) 15.8%; (d)
21.9%
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Fig. 6 SEM images and EDS spectra of semi-solid CuSn10P1 alloy: (a) Scanning location; (b) SEM image; (c) EDS spectrum of
solid phase; (d) EDS spectrum of liquid phase
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Fig. 7 Relationship between solid fraction and deformation of

specimens at different remelting temperatures
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