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Abstract: The quasi-static and dynamic tensile mechanical properties of 6061-T6 aluminum alloy in a strain rate range from
0.001 s to 100 s were investigated by using a HMH-206 high-speed material testing machine. The stress-strain response
characteristics and strain rate sensitivity of the 6061-T6 aluminum alloy were analyzed, and the effects of strain rate on the
flow stress and strain rate sensitivity index were discussed. Based on the experimental results, the Johnson-Cook constitutive
model was modified to describe the plastic flow characteristics of the 6061-T6 aluminum alloy under dynamic tensile loading.
In addition, the relationship between the fracture strain and stress triaxiality of the notched specimens was established by
experiments and simulations, and the values of the parameters in the Johnson-Cook failure model were obtained according to
the experimental and simulation results. The results show that the 6061-T6 aluminum alloy exhibits obvious strain hardening
characteristics and strain rate strengthening effects, and the flow stress increases with the increase of true strain and strain rate.
The strain rate sensitivity index of the material is affected by the coupling effect of strain and strain rate. During the tensile

process, the Mises stress of the notched specimens was symmetrically distributed about the minimum cross-section, and the
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stress triaxiality at the minimum cross-section was symmetrically distributed about the center line along the width and
thickness directions. Furthermore, the fracture strain of the material decreases gradually with the increase of the stress
triaxiality, and increases approximately linearly with the increasing dimensionless logarithmic strain rate. The plastic flow
characteristics of the 6061-T6 aluminum alloy can be described by the modified Johnson-Cook constitutive model, and the
parameters in the Johnson-Cook failure model of the material can be obtained by the experiments and simulations on the
notched specimens. The verification results indicate that the established models can predict the tensile mechanical response and
fracture failure behavior of the 6061-T6 aluminum alloy under a complex stress state.

Keywords: 6061-T6 aluminum alloy; dynamic mechanical property; strain rate sensitivity; Johnson-Cook constitutive model;

failure parameter
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Table 1 Chemical composition of 6061-T6 aluminum alloy (mass fraction) %
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Fig. 1 Picture and dimension of the tensile specimens (unit: mm)
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Fig.2 Tensile test results of 6061-T6 aluminum alloy at different strain rates
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Fig. 3 Relationship between strain rate sensitivity index and strain rate at different strains
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Fig. 5 Notched 6061-T6 aluminum alloy specimens and their tensile load-displacement curves
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Fig. 6 Load-displacement curves of the notched specimens obtained by experiments and simulations
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