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Constitutive Equation of
5A06-O Aluminium Magnesium Alloy Sheet in Warm/Hot Forming

YANG Xi-ying, LANG Li-hui, LIU Kang-ning, GUO Chan
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

ABSTRACT: To propose a unified constitutive equation of 5A06-O aluminum magnesium alloy sheet under the condition
of different temperature and strain rate. Uniaxial tensile test of 5A06-0 aluminum magnesium alloy sheet under the condi-
tion of different temperature and strain rate was conducted on a CCS-88000 electronic universal testing machine. With the
increase of temperature, the flow stress decreased obviously and the maximum strain increased significantly. At room tem-
perature, the influence of strain rate on flow stress was not obvious. When the temperature was higher than 150 “C, the
flow stress was elevated with the increase of strain rate. A modeling method called increasing functions subtracted by each
other was proposed to describe the complex flow stress-strain curve in warm/hot condition. The constitutive equation estab-
lished by this method had a simple form, could reflect the influence of temperature and strain rate and describe the complex
flow stress-strain curve more accurately.
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Table 1 Chemical compositions of 5A06 alloy
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Fig. 1 The geometric shape and size of the specimen
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Fig. 2 Tensile specimens after deformation at different temper-

atures and strain rates
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Fig. 3 True stress-true strain curve under different strain rates
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Fig. 4 Three kinds of flow curves
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Fig.5 The method of calculating the area of irregular graph
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Fig. 6 Different forms of flow curves described by the method
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Fig. 7 Curve description of difference functions Ao
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Fig. 8 Comparison between calculated curves and test curves
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