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Prediction of Residual Deformation and Stress Distribution for a

Thermo - Elastic-Plastic Beam Using a Simplified Numerical Analysis

Seock-Tee Jun , Kvung-5ik Choi

Abstract

Regarding the plate hending process by lne heating method, in this study a
simplified  numericeal analvsis 1s performed for a beam model to predict 1ts
residual deformation and  stress distribution. Using the modified strip  theory
and beam  (inite clement method, a PC=hased simulation program 1s developed
for o thermo-clastic-plastic bean. The plate bhending  problem  can he
approximately replaced by @ beam model using distributed springs to account
(or the effect of adjacent Strips. The spring constants arc chosen as the bhest
(1 with experinents.

ln thic studv, it is assumed that the temperature distribution 1s already
onven and  the remperature-dependent material properties  are considered. To
verily the simulation program, the results using present numerical  algorithm
qre compared  with other published experimental results and similar numerical
cndice. The  comparison  shows good agreement.  The present PC-based

computer program also shows good cefficiency in computing time.
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Fig.l1 Heat affected zone and its temperature

distribution for a beam model.
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Fig.2 Bending shape for a thermo-elastic-

plastic beam. (thermal cycle time is 50 sec)
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Fig.4 Frce body diagram of a beam clement
of length 4X.
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