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A Study on Parameter Sensitivity Study of Crack
Opening Ratio by Using Numerical Calculation
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ABSTRACT

The fatigue crack propagation rate has so far been measured by the effective stress intensity factor
range AK.4. But no research has been done to study how much the crack opening ratio influences the
expectation of the fatigue crack propagation. Therefore, this paper evaluates of the crack opening ratio
on the fatigue crack propagation life by using the method of parameter sensitivity study. Summarizing
the result; (1) When the crack opening ratio U” is high, the effect of U gets larger than any other except
for the material factor m. But when U’ is low, the effect is also diminished. Therefore, the selection of
the lowest value possible is desirable in the evaluation of life. (2) When the value of the material factor
m is high, the effect of crack opening ratio U’ is increased; at the same time the effect of the other
parameters also increased wholly. The effect of material factor m itself on life is high, but in case the
material factor m is high, that the effect of each parameter on life get higher is unique. In designing,
better attention to the material selection should be drawn. (3) In case the stress ratio R gets smaller, the
effect of crack opening ratio U’ is unchangeable. But the effect of R itself remarkably decreases, and the
effect of material factor m somewhat decreases.
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Table 1 Parameter sensitivities (difference by crack
opening ratio, U")

Case 1 Case 2
Parameter
Value a, Value a,
a 16.0 1.15 16.0 1.15
ay 33.0 1.65 33.0 1.65
R 0.4 2.0 0.4 2.0
U 0.5 3.0 0.25 1.0
AS 0.57 3.0 0.57 3.0
m 3.0 8.76 3.0 9.98
C 1.0 1.0
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Fig. 1 Changes of parameter sensitivity by crack
opening ratio, U’
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Table 2 Parameter sensitivities (difference by material

factor, m)
Par Case 1 Case 2

Value a; Value a;
a) 16.0 1.15 16.0 0.87
a?_ 33.0 1.65 33.0 2.06
R 0.4 2.0 0.4 2.92
U 0.5 3.0 0.5 4,38
AS 0.57 3.0 0.57 4.38
m 3.0 8.76 4.38 12.55

C 1.0 1.0
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Fig. 2 Changes of parameter sensitivity by material
factor, m
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Table 3 Parameter sensitivities (difference by stress

ratio, R)
Case 1 Case 2
Parameter
Value a, Value a;
ap 16.0 1.15 16.0 115
az 33.0 1.65 33.0 1.65
R 0.4 2.0 0.1 0.33
U 0.5 3.0 0.5 3.0
AS 0.57 3.0 0.57 3.0
m 3.0 8.76 3.0 7.55
C 1.0 1.0
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Fig. 3 Changes of parameter sensitivity by stress ratio,
R
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