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A finite element method for two-dimensional crack problems under plane strain
condition is presented. A corresponding finite element computer program was developed
to compute the stress intensity factor, the crack growth path including the fatigue life.

For crack problems, stresses at crack tip in elastic bodies are determined by
using the six-node isoparametric triangular elements with quarter point mid-side nodes
around the crack tip. The stress intensity factor is determined by the displacement
extrapolation technique.  order to obtain higher solution accuracy, adaptive remeshing
technique was applied to place small elements  the region of high solution gradient,
and at same time, to generate large elements in the other regions.

From the fatigue crack growth experiment on CT and three-point bending
specimen for both ASME SA-335 Gr P22 and AL 6063-T6 under surrounding room
environment at the same load ratio shows that the crack growth behavior are
independent of specimen geometry for mode | loading.

The finite element computer program was verified using examples that have
analytical solutions by other methods before applying to solve more complex problems.
The results from several tested problems demonstrate the capability of finite element
method for solving crack problems effectively.
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