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Flow Stress Characteristics and Constitutive Model of ZLL101A Aluminum Alloy
under High Temperature and High Strain Rate

ZHANG Yanze'?, QIN Jian’, MENG Xiangyao®, LIU Yuankai', WEN Yanbo', HUANG Ruiyuan®

(1. National Key Laboratory of Transient Physics, Nanjing University of Science and Technology,
Nanjing 210094, Jiangsu, China;
2. College of Civil Engineering, Fuzhou University, Fuzhou 350000, Fujian, China;
3. Naval Research Academy, Beijing 100161, China)

Abstract: The dynamic compression experiments of ZL101A aluminum alloy were carried out under room
and high temperature conditions by using split Hopkinson pressure bar (SHPB) system and high temperature
heating equipment. The dynamic compressive stress-strain curves under the conditions of strain rate range of
2900-6100 s and temperature range of 20-600 °C were obtained. The experimental results show that
ZL101A aluminum alloy has a strain rate hardening effect, and the strain rate hardening effect gradually
decreases with the increase of temperature. Meanwhile, ZL101A aluminum alloy has obvious temperature
softening effect at different strain rates, and the plastic deformation induced adiabatic temperature rise
enhances the thermal softening effect. In order to quantify the influences of strain rate and temperature on the
flow stress of ZL101A aluminum alloy, the strain rate effect and the temperature effect were decoupled. A
suitable constitutive model for ZL101A aluminum alloy was established by analyzing and fitting the
experimental data. After comparing the predicted results from the model with the experimental data, it was
found that the established constitutive model can well describe the flow stress characteristics of ZL101A
aluminum alloy.

Keywords: ZL101A aluminum alloy; high strain rate; flow stress; high temperature; split Hopkinson

pressure bar
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