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Parameter Sensitivity Study on Fatigue Crack Propagation
Life under Random Loadings
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Abstract

The sensitivity study to evaluate the effects of parameters on the fatigue crack propagation life
under the constant loadings is executed in the previous study of the authors. It is shown that the
effect of the crack opening ratio is large comparatively. The purpose of this paper is to evaluate
the effects of parameters on the fatigue crack propagation life under the random loadings. A new
method of evaluation of the effective stress under the random loadings is developed. The sensitiv-
ity study of parameters on the fatigue crack propagation life under the random loadings is

executed by using it.
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Y: Effective stress
x: Normalized stress

t: Time
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Fig. 2 Relation between effective stress Y and normalized stress x
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Table 1 Parameter sensitivities(Random power)

Parameter | Input data Sensitivity index]a|

@ 3(mm) 0.906
az 15 (mm) 0.406
C 1.0

Srms 1(kg/mm?) 3.0
Q 4 2.97
U 0.5 4.83
m 3 5.93

Table 2 Parameter sensitivities(Constant power)

Parameter | Input data Sensitivity index|a,|
@ 3(mm) 0.906
a 15 (mm) 0.405
c 1.0
4s 3(kg/mm?) 3.0
R 0.1 0.33
U’ 0.5 3.0
m 3 8.313
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