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Fatigue Crack Propagation Analysis by P-version of Finite Element Method
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ABSTRACT

Since many design problems in the railroad, aerospace and machine structures
involve considerations of the effect of cyclic loading, manufacturing and
quality control processes must fully account for fatigue of critical
components, Due to the sensitivity of the Paris law, it is very important to
calculate the AK numerically to minimize the error of predicted fatigue life
in cycles. It is shown that the p-version of FEM based on LEFM analysis is far
better suited for computing the stress intensity factors than the conventional
h-version. To demonstrate the proficiency of the proposed scheme, the welded
T-joint with crack problem of box car body bolster assembly and a crack problem

emanating from a circular hole in finite strip have been solved.
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Fig.2 Sensitivity of the Paris Law



Fig.3 P-version model for a crack emanating
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