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Characteristics of Parameters for the Distribution of Fatigue Crack
Growth Lives under Constant Stress Intensity Factor Control
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ABSTRACT: The characteristics of the parameters for the probability distribution of fatigue crack growth life, using the non-Gaussian random
process simulation method is investigated. In this paper, the material resistance to fatigue crack growth is treated as a spatial random process,
which varies randomly on the crack sutface. Using the previous experimental data, the crack length equals the number of cycle curves that are
simulated. The results are obtained for constant stress intensity factor range conditions with stress ratios of R=0.2, three specimen thickness of
6, 12 and 18mm, and the four stress intensity level. The probability distribution function of fatigue crack growth life seems to follow the
3-parameter Wiubull, showing a slight dependence on specimen thickness and stress intensity level. The shape parameter, @, does not show the
dependency of thickness and stress intensity level, but the scale parameter, § and location parameter, v, are decreased by increasing the
specimen thickness and stress intensity level. The slope for the stress intensity level is larger than the specitmen thickness.
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Table 1 The Weibull parameters for B54360 steel

Thickness | Crack(mm) a B Y

6 25.0~40.2 232 124026 90060

12 25.0~40.2 2.68 116721 87057

18 25.0~40.2 3.99 91793 73391
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Table 2 Constants for thickness dependency
AK a b R 4K c d R
25 5177 -0.0023 -087 25 5158 -0.0031 -0.87
30 491 -0.0033 -090 30 4928 -0.0030 -0.94
375 4698 -0.0034 -094 375 4682 -0.0033 -090
45 4598 -00152 -095 45 4568 -0.0138 -0.96

Table 3 Constants for stress dependency
B a’ b’ R B c’ d’ K
6 5947 -0.0330 -0.99 6 5915 -0.0326 -0.99
12 6007 -00353 -099 12 5974 -0.0349 -0.99
18 6119 -0.0400 -099 18 5962 -0.0355 -0.99
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