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Abstract

The objective of this paper is to develop a computational model for predicting the fatigue
propagation of collinear multiple surface cracks under constant amplitude and variable amplitude
loadings. After examining fatigue crack growth behavior for CT specimens and single surface
crack specimens, empirical equations of (11) and (12) are proposed for the prediction of fatigue
life in a multiple surface crack geometry. The accuracy of the proposed madel is verified using
a life prediction computer program. Several case studies were performed to check the accuracy
of the proposed model and to verify the usefulness of the developed program. Good agreement is
observed between the numerical results based on the proposed model and the published experi-
mental data.
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Table 1 Test conditions of SUS 304L stainless steel plates and cylinder

Items \ Case No. Case 1 Case 11 | Case III Case IV
Number of cracks 1 2 3
Crack spacing — 42 mm 60 mm 57.3 mm
Membrane stress range ' don =137 MPa don =115.6 MPa
Bending stress range 4o, =0 MPa 4o, =13.7 MPa
Stress ratio R =0.05 R =0.1
Geometry of test section t =24mm t =35mm

2w =200 mm 2w =400 mm
Geometry of crack a =5mm a = §mm

2¢ =12mm 2c¢ =24 mm
Material constants C =1.73x10"2* C =4.63x10712**
(for m/cycle-MPa/m) m =3.26 m =2.98

*Material constants obtained from CCT specimen

**Material constants obtained from CC(Center Cracked) cylinder specimen
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