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On the Role of Kinematic Hardening Rules in Predicting
Relaxation Behavior
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Abstract
Numerous experimental investigations on metallic materials and solid polymers have shown that relaxation behavior is
nonlinearly dependent on prior strain rate. The stress drops in a constant time interval nonlinearly increase with an

increase of prior strain rate. And the relaxed stress associated with the fastest prior strain rate has the smallest stress
magnitude at the end of relaxation periods. This paper deals with the performance of three classes of unified constitutive

models in predicting the characteristic behaviors of relaxation. The three classes of models are categorized by a rate
sensitivity of kinematic hardening rule. The first class uses rate-independent kinematic hardening rule that includes the
competing effect of strain hardening and dynamic recovery. In the second class, a stress rate term is incorporated into the
rate-independent kinematic hardening rule. The final one uses a rate-dependent format of kinematic hardening rule.
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