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Fig. 1 Upper die and lower die for squeeze casting experiment
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Fig. 2 Schematic diagram of melt filling direction, microstructure
observation position and tensile sample sampling position of thin
walled shaft sleeve
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Fig. 3 Device for preparing semi-solid slurry by melt confined flow
induced nucleation technology
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Fig. 4 Microstructure of CuSn10P1 alloy thin walled shaft sleeve at different positions along filling direction during liquid squeeze casting
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Fig. 5 Microstructure of CuSn10P1 alloy thin walled shaft sleeve at different positions along filling direction during semi-solid rheo squeeze casting
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Fig. 6 EDS analysis of element distribution in microstructure of thin
walled shaft sleeve by semi solid rheo squeeze casting
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Fig. 7 Tensile fracture morphology of thin walled shaft sleeve in liquid squeeze casting and semi-solid squeeze casting
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Study on Microstructure Uniformity and Properties of CuSn10P1 Alloy
Thin Walled Shaft Sleeve by Squeeze Casting

YANG Qiong"?, ZHOU Rong-feng®?®, LI Yong-kun®

(1. Yunnan College of Mechanical and Electrical Technology, Kunming 650203, Yunnan, China; 2. Faculty of Materials Science
and Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China; 3. City College, Kunming
University of Science and Technology, Kunming 650093, Yunnan, China)

Abstract:

The thin-walled shaft sleeves of CuSn10P1 alloy were formed by the liquid squeeze casting and semi-solid
rheo squeeze casting, respectively. Their microstructure uniformity and tensile properties were comparatively
investigated. The results show that the uniformity of phase size and morphology distribution in semi-solid
casting CuSn10P1 alloy shaft sleeve is significantly improved; the microstructure of semi-solid casting
CuSn10P1 alloy shaft sleeve is significantly refined and spheroidized, and the solid solubility of Sn element in
the matrix phase is significantly improved; 6 and Cu,P brittle phases are distributed between the fine a phases
with high Sn element content; the tensile strength and elongation of thin-walled shaft sleeve made by semi-
solid squeeze casting are higher than those by liquid squeeze casting. The results show that the tensile strength
and elongation are increased by 26% and 318%, respectively.

Key words: CuSnl10P1 alloy; thin-walled shaft sleeve; semi-solid rheo squeeze casting; fine grain
strengthening; solid solution strengthening
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