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Abstract

Reliability analysis of structures based on fracture mechanics requires knowledge on statistical
characteristics of the parameter C and m in the fatigue crack growth law, da/dN = C(A4K)". The
purpose of the present study is to investigate if it is possible to predict fatigue crack growth rate by
only the fluctuation of the parameter C. In this study, Paris-Erdogan law is adopted, where the author
treat the parameter C as random and m as constant. The fluctuation of crack growth rate is assumed
only due to the parameter C. The growth resistance coefficient of material to fatigue crack growth
(Z=1/C) was treated as a spatial stochastic process, which varies randomly on the crack path. The
theoretical crack growth rates at various stress intensity factor range are discussed. Constant /K fatigue
crack growth tests were performed on the structural steel, SM45C. The experimental data were analyzed
to determine the autocorrelation function and Weibull distributions of the fatigue crack growth
resistance. And also, the effect of the parameter m of Paris' law due to variation of fatigue crack
growth resistance was discussed.
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Table 1 Chemical composition(wt.%).

Material| C Si [ Mn | P S Al

SM45C 1} 0.47 | 0.20 | 0.74 | 0.01 | 0.18 | 0.01

Table 2 Mechanical properties.

Tensile | Yield
strength | strength

Hardness

Material
® (Hs)

Elongation

SM45C | 610MPa | 342MPa | 23.0% 170
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Fig. 1 Shape and dimension of CT specimen.
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