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Fig. 1 True stress—true strain curves of ZMS51 hot compressed

at different temperatures and strain rates: (a) 300 ‘C; (b) 105!
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Fig. 2 Optical micrographs of ZM51 compressed at different strain rates and deformation temperatures: (a) 250 C, 1.0 s';
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Fig. 5 True stress—true strain curve of ZM51 alloy during low strain rate hot compression(a) and morphologies((b)—(d)) of ZM51

alloy at different stages: (a) True stress—true strain curve; (b) Stage [ ; (c) Stage II; (d) Stage III
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Microstructure evolution and flow behaviour of
Mg-5Zn-1Mn alloy during high strain rate hot compression

CHEN Chao'2, YAN Hong-ge" %, CHEN Ji-hua" % XIA Wei-jun"% SU Bin" %, CAO Meng-xin', SONG Min’

(1. College of Materials Science and Engineering, Hunan University, Changsha 410082, China;
2. Hunan Provincial Key Laboratory of Spray Deposition Technology and Application,
Hunan University, Changsha 410082, China;

3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The hot compression tests were performed on Mg-5Zn-1Mn alloy with the large deformation of 80% by the
Gleeble—3500 material simulation machine. The microstructure evolution and flow behaviour were studied at the

deformation temperature range from 250 to 400 ‘C and the strain rate range from 1 to 40 s .

The dynamic
recrystallization (DRX) occurs obviously during hot deformation, the DRX microstructure developed at high strain rate is
more uniform, and the grain size is smaller than that developed at low strain rate. The severe plastic deformation of ZM51
magnesium alloy can be achieved more effectively at high strain rate compared to low strain rate by analyzing the
microscopic mechanism during the change of flow stress. The hot deformation activation energy decreases with
increasing the deformation temperature and strain rate.

Key words: Mg-5Zn-1Mn magnesium alloy; flow behaviour; high strain rate; activation energy
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