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A Finite Element Method for Stress Analysis of Elastoplastic
Body with Polygonal Line Strain-Hardening

Xu Xiao-wei Shen Jue-ming Wu Yao-zhong
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Abstract

In this paper, the stress-strain curve of material is fitted by polygonal line composed
of three lines, According to the theory of proportional loading in elastoplasticity, we
simplify the complete stress-strain relations, which are given by increment theory of ela-
stoplasticity, Thus, it leads out finite element increment equation with solution of displa-
cement, The assemblage elastoplastic stiffness matrix can be obtained by adding something
to the elastic matrix, hence it will shorten the computing time, The determination of
every loading increment follows von Mises yield criteria, The iterative method is used in
computation, It omits the redecomposition of the assemblage stiffness matrix and it will
go a step further to shorten the computing time, Illustrations are given to high-order
element application, departure from proportional loading, computation of unloading, fitting

to the curve and the problem of load estimation,



