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Abstract
Uniaxial displacement controlled tests were performed on annealed Type 304 stainless steel at room temperature. A

servo-controlled testing machine and strain measurement on the gage length were employed to measure the response to a
given input. The test results exhibit that the flow stress increases nonlinearly with the strain rate and the relaxed stress at
the end of the relaxation periods depends strongly on the strain rate preceding the relaxation test. The rate-dependent
inelastic deformation behavior is simulated using a new unified viscoplasticity model that has the rate-dependent format
of nonlinear kinematic hardening rule, which plays a key role in modeling the rate dependence of relaxation behavior. The

model does not employ yield or loading/unloading criteria and consists of a flow law and the evolution laws of two tensor

and one scalar-valued state variables.
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Fig. 4(a) Back stress-strain curves for three strain

rates under monotonic loading; f = —0.38
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Fig. 5(a) Stress versus time during relaxation behavior
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