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Effects of Heat Treatment Duration on Microstructure and Properties of CuSn20P1
Alloy
ZHANG Hao, ZHOU Rongfeng, LI Yongkun, HUO Dingdong, LI Yao, WANG Lei

(School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093)
Abstract: Semi-solid CuSn20P1 alloy slurry was prepared by melt enclosed cooling slope channel device, and castings
with high volume fraction of peritectic phase were fabricated by squeezing casting. The effects of heat treatment durai-
ton on microstructure, element distribution, microhardness and properties of castings were investigated. The results
indicate that short-term heat treatment can increase the peritectic phase content, improve the intergranular segregation
of CuSn20P1 alloys and enhance properties. With heat treatment prolonging, the average grain size of primary a-Cu
phase is decreased firstly and then increased, while the peritectic phase content and shape factor of primary «-Cu phase
are increased firstly and then decreased. The comprehensive properties reach optimal after heat treatment for 5 min,
where the peritectic phase content is 62.4% , and the tensile strength and elongation of components reach 489.5 MPa
and 6.1% , which are increased by 45.9% and 1 286.4% , respectively, compared with those of ones without heat
treatment.
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Fig.2 XRD patterns of CuSn20P1 alloy
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Fig.3 Microstructure of CuSn20P1 alloy heat treated for different durations
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Fig.6 Morphologies and element distribution of CuSn20P1 alloy heat treated for different durations
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