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Abstract

Fatigue crack initiation life has a wide scatter and this makes the fatigue design of stru-
ctural members difficult.
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In order to make the fatigue life distribution clear, it is required to prepare a large number

of specimens and repeat the fatigue tests under the same loading condition. Such fatigue

tests usually take much time and cost.

In this study, a fatigue testing method using a multi-notched test specimen for the purpose

of estimating the distribution function of fatigue crack initiation life by small number of

fatigue tests is used.

The purpose of this study is to verify the above fatigue testing method of a muiti-notched

specimen by using Bayesian reliability analysis, Least square method and Skewness method

for the determination of unknown Weibull parameters. The multi-notched specimen is a

specimen in which several tens of statistically identical notches are prepared.
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Fig.3 Effects of fatigue crack on uncracked notches
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No. of Cracked Locations CASE1 | CASE2 | CASE3
Cycles (Ny) m; [ noim| 5 |[m| o
Ny =65000 | A, B;, B 30| 3337
N, =75000 B;, B", B, D% 410 31 31 2} 7
N3 ==85000 A%y, B, Cy, Dy, Ey 510 41 4 4|12
Ny =95000 Ay, Ag, By, B, Cy, Cs, Cy, Dy, Dy, D, Dg, Eq; 12/010/10| 5|15
Ns =105000| A%, Cs, Dio E3, Es. Eg, E; E%, E' 9)0) 8 4| 5| 7
N =115000| Bs, C; B, C%, E%, E 601! 4] 2] 1] 3
N, =125000] Ap, Ay Cs, Cy Co By, Eip, A%, C7, C'y D7, D2 12/0] 7] 5] 4] 8
Ny =135000| Ci, Ds, Dy, Ey3, C7y, D77, D%, D'y, EY 910 5| 5| 2] 4
Ny =145000] A, By, By, Eg, A", A%, Bs, C3. D', D', E7 E’s, Eo 130 4] 4] 2] 2
Nm ==155000 A‘;; 1 0 0 0 0 0
Ny =165000{ B,, D;, C73, D73, D7y 5|01 2] 0| 0] 0
Nz =175000! E,, E\, E) 3{0 3011 311
Table 3 Three parameters of 3 parameter Weibull distribution for each cases by least square method
Case 1 Case 2 Case 3
Type of Load a 8 Y e B8 Y a B 14
SP 20 344 22657 2000 2.84 19548 2000 2.66 18894 2000
SP 17 3.26 29799 32500 294 28176 32500 2.68 26331 32500
SP 15 2.64 83139 42000 241 76806 42000 1.98 73792 42000 |
Table 4 Three parameters of 3 parameter Weibull distribution for each cases by Bayesian reliability analysis
Case 1 Case 2 Case 3
Type of Load a B b2 a B 1% a [ B 1%
SP 20 3.56 25500 2000 2.90 20000 2000 2.7 21000 2000
SP 17 3.27 32300 32500 3.06 31300 32500 2.80 29500 32500
SP 15 2.76 84400 42000 2.55 79200 42000 l 2.11 77500 42000
Table S Three parameters of 3 parameter Weibull distribution for each cases by Skewness method
Case 1 Case 2 Case 3
Type of Load p ) 5 = 7 " - 8 "
SP 20 3.21 53280 69355 3.6 22000 0 2.90 38589 56520
SP 17 2.93 58125 84093 341 43204 68954 3.05 065652 86475
SP 15 3.67 109519 211579 3.28 97862 120040 2.73 89878 105289
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