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Fig. 2 True stress-strain curves of magnesium alloy MB2
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Table 1 Equivalent fracture strain of different specimens

o S5O IR By AR
A5 18 {6/ MPa
Sy R=3.0 mm R=2.0 mm R=1.5 mm R=1.0 mm
50 PR 0.333 8 0.250 2 0.254 1 0.205 3
120 0.3117 0.307 1 0.2257 0.239 7 0.197 7
350 0.289 3 0.249 2 0.180 0 0.175 8 0.177 6
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Fig. 4 Stress triaxiality curves of different specimens
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Table 2 Average strain rates of different specimens

o Rt
AU W&/ MPa
R=3 mm R=2 mm R=1.5 mm R=1 mm
50 828 968 1 047 1 239
120 2 315 2 573 2 569 2 694
350 3 905 4129 4 914 4 981
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Fracture behavior of magnesium alloy MB2 under quasi-static and
dynamic tension loading based on Johnson-Cook model

Jia Dong, Huang Xicheng, Hu Wenjun, Zhang Fangju
(Institute of Systems Engineering » China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract: In the present study, we loaded smooth and notched cylindrical specimens of magnesium al-
loy MB2 under quasi-static and dynamic tension states using the material testing machine and split
Hopkinson tension bar (SHTB), to characterize the alloy’s tensile fracture behaviors under different
stress states and strain rates. The constitution of the alloy for quasi-static and dynamic tension states
was fitted and the modified fracture criterion based on the Johnson-Cook model was established and
then used to simulate the fracture behavior of different tensile specimens. The microscopic damage
mechanisms corresponding to the macroscopic fracture pattern was analyzed by SEM. The results
show that with the increase of the stress triaxiality, the equivalent strain to fracture of the alloy in-
creases at first and then decreases, and the fracture pattern changes from shear fracture to vertical
tension fracture with micro damage mechanisms changing from the mixed failure to the dimple fail-
ure; with the increase of the strain rate, the equivalent strain to fracture decreases, and the fracture
pattern remains the same. The Johnson-Cook constitution and the modified Johnson-Cook fracture cri-
terion can be used to fit the experimental results under quasi-static and dynamic tension states and
predict the cup-cone fracture characteristics of different specimens.

Keywords: fracture behavior; SHTB experiment; magnesium alloy MB2; stress triaxiality; strain rate
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