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Implementation and validation of creep model based on

normalized parameters

CHENG Yu-zhao'*, WANG Yan-rong'*, LI Hong-xin', TIAN Ai-mei’

(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. School of Astronautics,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In order to numerically simulate creep behaviors and stress relaxation effects
of realistic structural components under operating conditions in service, a model based on
normalized parameters, which can be used to describe all the features of creep deformation in
three stages, was presented and coded into a user’s subroutine under the platform of a com-
mercial finite element package by use of its user programmable features tools. The difference
between the numerical results from the coded subroutine and the experimental data, and the
effect of time step on numerical results, was investigated. The computer’s time consuming
for solution of finite element models in different scale was compared and analyzed. For a

loading case with stress and/or temperature changing, the time hardening theory and the
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strain hardening theory, as well as the relative time hardening theory presented with its re-

sult between those of them, were implemented in the coded subroutine. Numerical results of

a plate with a hole show that the coded subroutine can be used to simulate the creep behav-

iors and effects of stress relaxation in realistic structural components, and that the feasibility

and effectiveness of the coded subroutine are validated.

Key words:

creep behavior; stress relaxation; the third stage of creep;

creep model based on normalized parameters; user’s subroutine
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