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Abstract; Based on the Gleeble—3500 thermal simulation testing machine platform, isothermal compressive
experiments were performed for aluminum alloy 6061, and the high temperature flow behavior of the alloy was
studied at deformation temperature of 350 ~ 500 °C and strain rate of 0.01 ~ 10 s™'. According to the test da-
ta, the Arrhenius constitutive equation of 6061 aluminum alloy was established. The established Arrhenius con-
stitutive equation for the alloy was applied to the Deform software for experimental simulation of thermal compres-
sion. According to the dynamic material model and Murty method, the processing map of the alloy at different
strains was established and verified by the microstructure. Results show that the flow stress of the alloy increases
with the increase of strain rate and the decrease of deformation temperature. The established constitutive equation
could better describe the flow behavior of the alloy at high temperature. The optimal process parameters for the
1

alloy were the range with a deformation temperature of 460 ~ 500 °C and a strain rate of 0.1 ~ 0.5 s™.
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Fig.1 Stress-strain curve of aluminum alloy 6061 at different strain rates
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Fig.4 Thermal processing map at different strains
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Fig.5 Microstructure after compression at different deformation conditions
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