el F

28}512] #1437 A|43, pp 73~78, 2000 (ISSN 1225-0767)

37 L~ ol 3LE=E. Y 3 > 2
o) 2 Fdhgserel GEELE 20 Wt AT
A7 - &A% - AR - AYA
nAstm 7 AT

A Study on Estimation of the Probability Distribution
of Fatigue Crack Growth Life for Steels
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School of Mechanical Engineering, Pukyong National University, Pusan 608-739, Korea
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ABSTRACT: Presented are the estimation of the probability distribution of fatigue crack growth life and reliability assessment of

structures by simulating material resistance to fatigue crack growth along a crack path.

The material resistance is treated as a

Weibull stochastic process. A non-Gaussian stochastic fields simulation method proposed by Shimozuka, et al is applied with the
statistical data obtained experimentally. Test results are obtained for AK constant amplitude load in tension with stress ratio of
R=0.2 and three specimen thicknesses of 6, 12 and 18mm. This simulation method is useful 10 estimate the probability distribution of

fatigue crack growth life and the smallest life.
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Table 1 Chemical composition(%) and mechanical properties

Material C Si Mn P S Cr
SM45C 043 0.16 066 0025 0.007 0.03

. Tensile Yield .
Material strength strength Elongation(%) Hardness(Hg)
SM45C  610MPa 342 MPa 23.0 170

- 55

Fig. 1 Shape and dimension of specimen
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Table 2 The constants in Paris’ law

B m C

6 2.61 2.54E-08

12 2.77 1.46E-08

18 2.81 1.34E-08
mean 2.73 1.78E-08
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Table 3 Results of reliability calculation by simulation

Blak! a parameter of P.D.F for N(a) prol();)b)lhty m.inimum
life, Ng

a’ s’ y’ 99.999
30 | 7.29 | 2.56E+04 | 2.00E+04| 2.11E+04 | 2.27E+04
181 30| 35 | 3.19| 5.06E+04 | 4.72E+04]| 4.73E+04 | 4.81E+04
40 43154 7.67E+04 | 6.91E+04| 6.97E+04 | 7.14E+04
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