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Effects of Strain Rate on Mechanical Properties of Die-cast AISil10MnMg Alloy
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Abstract: To investigate mechanical properties of die-cast AISi10MnMg alloy under different strain rates, quasi-static
and dynamic tensile tests were carried out, and fracture morphology was analyzed on T6 heat-treated specimens. The
results indicate that specimens exhibit temperature softening and strain rate effects during dynamic tensile testing. At
lower strain rates, temperature softening effect is dominant, leading to a reduction in strength and a significant increase
in plasticity compared to quasi-static testing. As strain rate rises, hardening effect is gradually intensified, resulting in
an increase in strength with plasticity reduction. The true stress-strain data obtained from experiments and predicted by
modified Johnson-Cook model was compared, which shows a high degree of correlation. The established modified
Johnson-Cook model can accurately describe mechanical characteristics of die-cast AISi10MnMg alloy at medium to
high strain rates, providing valuable references for the structural design and safety assessment of die-cast components.
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Tab.1 Chemical composition of die-cast AISi10MnMg alloy %
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Tab.2 Main process parameters for die casting
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Fig.1 Die-cast and tensile specimens for experiments
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Fig.2 True stress-strain curves of AISi10MnMg alloy at differ-

ent strain rates
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Tab.3 Mechanical properties of AISi10MnMg alloy at different

strain rates

RS /s L BURHRE/MPa  JEIRERIE/MPa KR/ %
0.001 67 291.28 223.03 8.07
100 222.08 158.82 20.49
200 228.86 168.97 15.66
500 251.97 186.33 13.78
1 000 272.13 200.96 12.30
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Fig.3 Macro morphologies of tensile fracture of specimens at different strain rates
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Fig.4 Micro morphologies of tensile fracture of specimens at different strain rates
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Fig.6 Fitting of C values at different strain rates
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