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Selection Method of the Number of Fatigue Specimens by Group Method
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ABSTRACT: The work aims to determine the minimum number of fatigue specimens in the process of fatigue test by group
method and obtain effective and reliable fatigue test results.Based on the basic principle of fatigue reliability, under the assump-
tion of lognormal distribution of fatigue life, according to the ¢ distribution theory and combined with the basic requirements of
P-S-N curve with 95% confidence and 97.72% reliability for general components of ships and offshore engineering, the corre-
sponding relationship between the number of fatigue specimens within 5% error limit of corresponding confidence and reliabil-
ity and the allowable maximum variation coefficient value was calculated, which was used as the criterion for the minimum
number of specimens in the fatigue test by group method, and then the fatigue test of typical nodes was carried out. The esti-
mated value N, with 95% confidence was obtained, and the degree of linear correlation between logarithmic fatigue stress Y=Ig$
and X=IgN, was judged by linear correlation coefficient r. The logarithmic fatigue life 1gV, and logarithmic fatigue stress 1gS
were linearly fitted by least square method, and a P-S-N curve with 95% confidence was obtained, which was consistent with the
corresponding curve in IIW code. The method for determining the number of fatigue tests by group method given is reasonable

and reliable, which provides a basis for determining the number of fatigue tests by group method for typical welded joints of
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ships and offshore engineering structures.
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Fig.1 Finite element results of the experimental model
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Fig.2 MTS fatigue test machine
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Fig.3 MTS fatigue test machine loading and control system
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Fig.4 Experimental model fatigue cracking
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