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Table 1 Electropulsing parameters of samples

Frequency/ Duration/ Current density/ Processing Measured
Sample number Hz m X10°A m? time/min temperature/K
Al 100 22 4.5 25 388
A2 100 22 4.5 5 392
A3 100 22 4.5 7.5 392
A4 100 22 4.5 10 393
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Fig.1 Optical microstructures of ZK60 alloy: (a) as-cast, (b) after homogenization heat treatment, and (c) after rolling
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Table 2 Equivalent heat treatment parameters of samples

Sample Processing Heat treatment
number time/min temperature/K
B1 2.5 393
B2 5 393
B3 7.5 393
B4 10 393
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Fig.2 Optical microstructures of ZK60 alloy samples during electropulsing treatment and equivalent heat treatment: (a) sample Al,

(b) sample A2, (c) sample A3, (d) sample A4, (e) sample B1, (f) sample B2, (g) sample B3, and (h) sample B4
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Fig.3 EBSD maps of ZK60 alloy samples and the corresponding
misorientation angle distribution: (a) sample A2 and

(b) sample A4
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Fig.4 Micro-hardness of ZK60 alloy after treated for different

processing time
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Fig.5 Tensile stress-strain curve of ZK60 samples at room

temperature
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Fig.6 SEM images of the fracture surfaces in the ZK60 samples: (a) sample Al, (b) sample A2, (c) sample A3, (d) sample
A4, (e) sample B1, (f) sample B2, (g) sample B3, and (h) sample B4
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Influence of Electropulsing Treatment on Microstructure Evolution and Properties of
ZK60 Alloy Sheets

Jin Wei, Fan Jianfeng, Zhang Hua, Liu Yang, Dong Hongbiao, Xu Bingshe
(Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of Education,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Rolled ZK60 magnesium alloy sheets were processed by electropulsing treatment or equivalent heat treatment. Then, the
microstructure evolution of the rolled sheets was investigated by optical microscope (OM) and electron backscattered diffraction (EBSD).
The properties were also evaluated by tensile testing at room temperature. Results show that complete recrystallization occurs in a short
time when the deformed ZK60 sheets are treated by electropulsing. The average size of recrystallized grains can reach 3 pum, the tensile
strength increases to 310 MPa, and the elongation is up to 30.7%. However, the incomplete recrystallization occurs in rolled ZK60 alloy
which is treated by equivalent heat treatment with the same processing time. Therefore, the electropulsing increases the nucleation rate of
recrystallization for the rolled ZK60 alloy and then accelerates the process of recrystallization. The electropulsing treatment optimizes the
microstructure of the ZK60 alloy, resulting in high comprehensive mechanical properties.

Key words: ZK60 magnesium alloy; electropulsing treatment; recrystallization; nucleation
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