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Research on the Mechanical Behavior of ZM6 Magnesium
Alloy at High Strain Rates
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(1. School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China; 2. School of Chemical
Engineering and Environment, Weifang University of Science and Technology, Shouguang 262700, China)

Abstract: A high strain rate dynamic mechanical compression test was carried out on an as-cast ZM6 magnesium alloy by
using a split Hopkinson pole, and the mechanical properties and microstructure of the resulting ZM6 magnesium alloy were
studied and analysed. The results show that the strain rate and the maximum strain of the specimen increase with increasing
impact load before disintegration. According to the true stress-strain curve, the as-cast ZM6 magnesium alloy exhibits
obvious positive strain rate strengthening. With increasing strain rate, the work hardening effect is significant, and the
maximum impact strength reaches 328.1 MPa. According to the microstructural analysis, the fracture mode of the as-cast
ZM6 magnesium alloy at a high strain rate is brittle fracture.
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Tab.1 Composition of the ZM6 magnesium alloy used in
the experiment
(mass fraction/%)
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Fig.1 Schematic of the Hopkinson pole

Kl 2 #525 ZM6 BE & & sllh & ALY
Fig.2 Original metallographic structure of the as-cast ZM6
magnesium alloy
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Tab.2 Load conditions used for the impact test and test
sample state of the as—cast ZM6 magnesium alloy

it RJE/MPa RIS FEEE/(mesT)  RFERE
1 0.20 439 10.033 SR
2 0.30 679 14.159 SE R
3 0.40 1060 18.536 e
4 0.45 1165 18.958 LR

3 A ZM6 BE A A N (RN AR SRR gl o T UIE A : () 439 57, (b) 679 57, () 1 060 s, (d) 1 165 57!
Fig.3 Macrostructure of the as-cast ZM6 magnesium alloy impacted at different strain rates: (a) 439 s, (b) 679 s™, (¢) 1 060 s”,
(d) 11655
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Fig.4 Stress-strain curves of the as-cast ZM6 magnesium alloy
at different strain rates
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Fig.5 OM images of as-cast ZM6 magnesium alloy at different strain rates: (a) 439 s™, (b) 679 s, (¢) 1 060 s?, (d) 1 165 s
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Fig.6 Changes in the average grain size of the specimens at
different strain rates
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Fig.7 Fracture morphology of the as-cast ZM6 magnesium alloy
after disintegration
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