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Dynamic mechanical properties of 2A16-T4 aluminum alloy
at wide-ranging strain rates

Xi Xulong, Bai Chunyu, Liu Xiaochuan, Mu Rangke, Wang Jizhen
(Aviation Key Laboratory of Science and Technology on Structures Im pact Dynamics,
Aircraft Strength Research Institute of China, Xi’an 710065 Shaanxi, China)

Abstract: In order to study the dynamic mechanical properties of 2A16-T4 aluminum alloy, experi-
ments for the alloy at quasi-static, intermediate, and high strain rates were performed using an elec-
tronic multi-purpose testing machine, a high velocity hydraulic servo-testing machine and a split Hop-
kinson press bar (SHPB) at room temperature, and the stress-strain curves at different strain rates
were obtained, with a modified Johnson-Cook constitutive model fitted. The dynamic mechanical
properties at intermediate strain rates and its influence on the constitutive model’s parameters were
analyzed. The results show that the strain rate hardening effect on the 2A16-T4 aluminum alloy is not
obvious between 10~ *~10% s~ ', but it is obvious between 10°~10? s~ !, decreasing with the increase
of the plastic strain. In addition, this effect is obvious between 107'~10° s™', decreasing with the in-
crease of the strain rate. Moreover, the fitted results of modified Johnson-Cook constitutive model a-
gree well with the experiment results, representing well the alloy’s dynamic mechanical properties,
which can improve the precision of the model’s rate-sensitive parameters over a wide range of strain
rates.
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