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The Development of a Non-Linear Finite Element Model
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Abstract

In this paper, the frontal method based elastic-plastic F.E.M. program for mini-computer was
developed. Since, the executable source program size was restricted by the system core memory
size on the mini-computer, the active variables were memorized by the element base and the
nonactive varables were memorized to the external disc file.

The active variables of the finally developed program were reduced enough to execute
about 1,000 freedom finite element on the mini-computer on which available variables were
restricted as 32,767 integers.

A modified CT fracture test specimen was examined to test the developed program. The calculated
results were compared with experimental results concerning on the crack tip plastic deformation
zone. Recrystallization technique was adopted to visualize the intensive plastic deformation regions.

The Von-Mises criterion based calculation results were well agreed with the experimental results.
in the intensive plastic region which was over than 2% offset strain.

The F.E.M. results using the developed program were well agreed with the theoritical plastic
boundary which was calculated by the stress intensity factor as 7,=(Ki¥/2 zo,2) « F(0).
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