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New Method of Fatigue Life Prediction for Riveted Structure
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Abstract: A new method of fatigue life prediction for riveted structure is presented. Elastic-plastic theo-
retical model is used to obtain the distribution of riveted residual stress around riveted hole, and the dis-
tribution of stress around riveted hole caused by loading transferring is calculated by 3-D elastic-plastic
contact nonlinear finite element method(FEM). The above two stress fields are superimposed. Accord-
ing to the stress value of the point with a certain distance along the radial direction from the fatigue dan-
gerous position where the stress is maximum, the fatigue life prediction is carried out by interpolating
the S-N curve of smooth specimen of the referred material. The new method is compared with the stress
severity factor (SSF) method, and feasibility and accuracy of the new method are proved by experi-
ments.
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Fig. 1 Sketch of riveted structure specimen(Unit: mm)
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Tab.1 Block spectrum of load spectrum used in experiments
e it 2% K& 16 ¥R Ik
1 0.5g~3.5g WRET 212. 20
2 0.5¢~3.5g WA 89. 00
3 1.0g~4.5¢g RET 20. 70
4 1.0g~4.5¢g WA 6.90
5 4,5g~5.5g WET 11.70
6 0.5g~5.5g RET 31. 64
7 0.0g~6.0g RE L 3.00
8 1.0g~5.5g RAT 11.00
9 2.5g~5.5g RAET 200. 00
10 1.0g~5.0g WA T 95. 00
11 1.5g~6.5¢g RET 3.28
12 0.0g~4.0g WRET 93.65
13 0.0g~4.0g WA 38.75
14 1.0g~3.7g RET 319. 95
15 1.0g~3.7g W& 109.79
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Tab. 2 Fatigue test results and fatigue life assessment results

of riveted structure specimen
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Fig. 2 Fracture in riveted structure specimen
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riveted connecting component
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Tab.3 Date obtained by 3-D elastic-plastic contact non-line-

ar FEM simulation and its superposition with residu-

al stress
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