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Abstract

It is necessary to develop a reliable numerical analysis method to simulate the plasticity and creep
behavior of LMR high temperature structures. Since general purpose finite element analysis codes such as
ABAQUS and ANSYS provide various models for plastic hardening and creep equation of Norton’s
power law, it is possible to perform the separate viscoplasticity analysis. In this study, the high
temperature structural analysis program(NONSTA-VP) implementing Chaboché s unified viscoplasticity
equation into ABAQUS has been developed and the viscoplastic response of the 316 SS plate having a
circular hole subjected to a cyclic creep loading has been analyzed. The results among the separate
viscoplasticity analyses and the unified viscoplasticity analysis using NONSTA-VP have been compared
and the results from NONSTA-VP shows remarkable responses of stress relaxation and creep behavior
during hold time compared to those from separate viscoplasticity analyses. Also, it is anticipated to
reduce the conservatism arising from using elastic approach for creep-fatigue damage analysis since the
stress range and the strain range from the unified viscoplasticity analysis has been greatly reduced

compared to those from separate viscoplasticity analyses and elastic analysis.
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