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Abstract

" The inelastic behavior of 316 stainless steel is studied in order to investigate the solute stre-
ngthening effects. The Arrhenius-type rate equation with inclusion of the Voce-type evolution
phenomenon is extended by addition of solute strengthening term to the isotropic work hardening
effect.

Changing of strain rate and temperature during the tension tests, we found that the strong
work hardening for the inelastic behavior of 316 stainless steel resulted from the vacancy-inte-
rstitial pair mechanism. Thus, the calculated results using the extended constitutive equations
including solute effect due to the vacancy-interstitial pair mechanism were found to be in good

agreement with the stress-strain curves obtained from the tension tests.
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Fig. 1 Stress-strain curves in tensile tests at 650°C
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Fig. 8 Tension test with variation of strain rate
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Fig. 6 Trapezoidal cyclic stressing hysteresis loop;
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Fig. 8 Microphotograph of 316 stainless steel
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