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Fig.2 Microstructures of as-cast copper alloy
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Fig.3 OM microstructures of copper alloy after different pre-annealing time
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Fig.4 Microstructure characteristics of semi-solid copper alloy after different pre-annealing time: (a) average grain size, (b) average

P

shape factor, and (c) average liquid phase rate
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Fig.5 SEM microstructures and EDS element mappings of copper alloy after different pre-annealing time
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Fig.6 XRD patterns of semi-solid copper alloy after different

pre-annealing time
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Fig.10 Tensile fracture morphologies of copper alloy after different annealing time: (a) 1 h, (b) 2 h, (c) 4 h,and (d) 6 h
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Effect of Pre-annealing Time on Microstructure and Properties of Thixotropic
Back-Extruded Copper Alloy

Xiao Han, Chen Lei, Zhang Xiongchao, Zhou Yuhang, Chen Hao, Cui Yunxin

(Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Semi-solid slurry was prepared by the pre-annealing-rolling-remelting strain-induced melting activation method and copper
alloy bushing parts was prepared by back-extrusion. The effect of pre-annealing time on the microstructure, hardness, and mechanical
properties of copper alloy bushings was studied. The results show that the pre-annealing time dramatically influences the structure,
mechanical properties, and hardness of the semi-solid copper alloy bushing. After pre-annealing, the Sn content in ZCuSn10P1 copper
alloy tends to be uniform. The elemental segregation tendency of ZCuSn10P1 copper alloy was improved by annealing at 700 <C. With the
increase of annealing time, the average grain size of sleeve structure increases, shape factor decreases, and liquid phase ratio decreases.
The Brinell hardness of the sleeve decreases, and the tensile strength and extension increase first and then decrease. The pre-annealing
process with better comprehensive properties is 700 <C for 2 h. At this time, the microstructure uniformity and element distribution of the
ZCuSnl10P1 copper alloy sleeve are better, and the average grain size of the sleeve is 73.06 um. The average shape factor is 0.72, tensile
strength is 382 MPa, elongation is 5.5%, and average Brinell hardness (HBW) is 1244.6 MPa.
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