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Influence of strain rate on compression deformation
behavior of AM80 magnesium alloy

WANG Bing-jie, GUO Peng-cheng, LI Shi-kang, YE Tuo, CAO Shu-fen, LI Luo-xing

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: The compression deformation behavior and the corresponding evolved microstructure on solution treated
AMS0 magnesium alloy at different strain rates of 0.4, 0.07, 0.01, 0.001, 0.0001 and 0.00003 s ' were investigated at
room temperature. The results show that the flow stress is scarcely sensitive to strain rates at low strain level, while it
exhibits obvious negative strain rate sensitivity at high strain level. With increasing strain rates, the ultimate strength
decreases, while the yield strength is insensitive. The strain hardening capacity increases at stage 2 due to the continuous
formation of twins, which results in a plateau on the strain hardening rate curves. Compared with low strain rate (0.00003
s 1), a significant higher density of twins at high strain rate (0.4 s ) shows evident positive strain rate sensitivity for twin,
leading the strain hardening rate change from slow decline to increment at stage 2. The cracks nucleate at the compressed
surface edge with high stress concentration, and then, propagate along the direction of maximum shear stress.
Furthermore, twins and microcracks have strong effect on the propagation of cracks, the interaction of which make the
crack appear certain tortuous.
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Fig. 5 OM images of AM80 magnesium alloy at strain rate of 0.00003 s ' and different strains: (a) £&=0.02; (b) £=0.05; (c) ¢=0.10;
(d) e=0.20
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Fig. 7 OM images of selected positions of fractured specimen at strain rate of 0.00003 s ': (a) Position @ in Fig. 6; (b) Position b in

Fig. 6; (c) Position ¢ in Fig. 6; (d) Position d in Fig. 6
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Fig.8 OM images of selected positions fractured specimen at strain rate of 0.4 s 'z (a) Position a in Fig. 6; (b) Position 5 in Fig. 6;
(c) Position ¢ in Fig. 6; (d) Position d in Fig. 6
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Fig. 9 Crack morphologies of studied AM80 Mg alloy at strain rate of 0.4 s': (a) Low magnification image; (b) High
magnification image of area 1 in Fig. 9(a); (c) High magnification image of area 2 in Fig. 9(a); (d) High magnification image of area

3 in Fig. 9(a)
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