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Evaluation and Prediction for the Fatigue Crack Initiation and Growth Life
by Reliability Approach(I)

— Statistical Consideration for Fatigue Crack Growth Life —
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Abstract

Life prediction and residual life prediction of structures or machines are one of the most
strongly world wide needed problems as requirement in the stage of slowly developing economy
which comes after rapidly and highly developing stage. For the purpose of statistical life predic-
tion, fatigue test was conducted under the 4 stress levels, and for each stress level, about 20
specimens are used. The statistical properties of crack growth parameter # and C in the fatigue
crack growth law of da/dN =C (4K)™, and the relationship between m and C, and the statistical

distribution pattern of fatigue crack growth rate can be obtained by experimental results.
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Table 1 Chemical composition of SS41 steel,
t=thickness

Si | Mn | Cr | Ni P C S

3.2t ]0.061|0.740{0.01310.015|0.014}0.150| 0.013

Table 2 Mechanical properties of SS41 steel

Yield Tensile Elongation Reduction
strength strength r(lf/) of area
(kg/mm?) | (kg/mm?) ? (%)
35 46 22 27
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Table 3 Statistical relationships of crack growth length(da) in the regular cycles number(N)

Cycle 1(da) a{da) S #(S)
40000 0.68 0.10 0.147
46=15.5 52000 0.98 0.14 0.143
2a:=6.3 64000 1.40 0.25 0.179 0.163
AK:=59 76000 2.00 0.40 0.167
88000 2.80 0.50 0.179
32000 0.48 0.08 0.167
46=13.5 48000 0.84 (.12 0.143
22:=8.0 64000 1.30 0.20 0.154 0.164
AK ;=50 80000 2.00 0.40 0.200
96000 3.20 0.50 0.1506
60000 0.46 0.09 0.196
4o6=11.3 100000 1.00 0.17 0.170
2a:=8.0 140000 1.80 0.25 0.139 0.172
AK:=42 180000 3.00 0.50 0.167
200000 4.20 0.80 0.190
120000 0.43 0.09 0.209
d40=9.2 20606000 0.90 0.20 (.222
24:=8.0 280000 1.70 0.30 0.176 0.217
AKi=34 360000 2.80 0.60 0.214
400000 ] 3.80 1.00 0.263

(dimension: 4o :kg/mm?, g, :mm, JK; | kg/mm?)
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