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Abstract: Based on the\ Bodner-Partom visco-elastic-plastic constitutive theory, after devel-
oping a self-adaptive tim e integration-method for the constitutive equation, a user defined subrou—
tine was developed and-implémented into the general purpose non-linear finite element softw are
ANSYS. The software takes material deformation, cyclic and variable loading condition into ac—
count. Com pared to the published results, it showsthat the calculated results are satisfactory, and
the accuracy and efficiency are acceptable. Further, stress analysis of a turbine disc based on B-P
constitutive equations was carried out- T he calculated results show that the coded subroutine can

be applied to the nonlinear structure analysis of aero-engine hot sections.
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Fig. 8 Finite element model of turbine disk
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Fig. 11 Max equivalent stress from 50 s to 1 800 s
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