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Study on Hysteretic Constitutive Model of Domestic Aluminum Alloy

WANG Li, GUO Xiaonong, LIU Linlin, ZHU Shaojun’
(College of Civil Engineering, Tongji University, Shanghai 200092, China )

Abstract:The hysteretic constitutive model is used to predict the structural elasto—plastic seismic behavior of
materials accurately. Chinese 6082-T6 and 7020-T6 aluminum alloy were tested under cyclic loading, and their
stress—strain curves under monotonic and cyclic loading were obtained. Secondly, the expressions of monotonic ten—
sile curves, hysteretic curves and skeleton curves were fitted based on the piecewise Ramberg—Osgood model. As a
consequence, the uniaxial hysteretic constitutive model of Chinese aluminum alloy was proposed. The obtained hys—
teretic constitutive model was validated against the test curves, and the results showed that the uniaxial hysteretic
behavior of Chinese aluminum alloy can be accurately described by the proposed model.
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Tab.1 Specimen number table of reference [11]
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Fig.1 Specimen size of reference [11]
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Tab.2 Fitted parameters of monotonic tensile curves at different strain fitted intervals
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Tab.3 Fitted parameters statistics

of monotonic tension curves
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Tab.4 Skeleton curve fitted results of reference [11]
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Tab.5 Hysteresis curve fitted results of reference [11]

A4S A e K, m, K,

0.02 384.29 2591 507.58
AL6-a 0.03 376.91 32.36 289.93
0.04 398.27 252 21248
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Fig.7 Hysteresis test and fitted stress—strain curves
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Tab.6 Summary of fitted parameters in R-O equation

Ky,
s E K n K, K. n, K. K, ,
0.015 0.020 0.030 0.040
6082-T6 70 714 349 39 1191 366 30 778 391 24 825.76 46796  282.71 212.48
7020-T6 72 040 379 36 794 426 23 1178 441 22 689.21 640.50 32891 —
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Tab.7 Summary of formula parameters
=] Yh
Hﬂﬁ [e4 B Y. oy Bh
0.015 0.020 0.030 0.040
6082-T6 1.05 0.78 0.65 1.12 0.62 0.69 0.39 0.24 0.18
7020-T6 1.12 0.65 1.48 1.16 0.62 0.87 0.81 0.41 —
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