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A Constitutive Equation of Strain Rate Dependency
for Various Cyclic Loadings

Akihiro HOJO, Jianxun SHEN,
Akiyoshi CHATANI and Hiroshi TACHIYA

Dept. of Mechanical Systems Engineering, Kanazawa University,
Kodatsuno, 2-40-20, Kanazawa, Ishikawa, 920-8667, Japan

The present paper proposed a new constitutive equation dependent on the strain rate by introducing the
inner-state variables. Using these variables, we can describe the behavior of materials, without distinction
between loading and unloading, and elastic and plastic state. The history effects of cyclic hardening and
softening are also incorporated into the equation.

Cyclic loading experiments with eight typical strain parts were conducted using SUS304 stainless steel.
The present constitutive equation was applied to the measured stress-strain relations. As a result, it agreed
well with the experimental values for obtaining stable cyclic stress-strain relationship under proportional and
nonproportional loadings. And the experimental constants included in the equation were found to be valid for

practical use.
Key Words: Constitutive equation, Combined stress, Inelasticity, Stress relaxation, Strain rate, Cyclic
load, Inner-state variables, Nonproportional
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Fig. Block diagram of multiaxial cyclic loading test
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Fig. 11 Results for case 6.
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