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Fatigue Crack Propagation Behavior in STS304
under Mixed Mode Loading

Sam Hong Song* and Jeong Moo Lee**

ABSTRACT

The use of fracture mechanics has traditionally concentrated on crack growth under an opening mechanism.
However, many service failure occur from cracks subjected to mixed mode loadings. Hence, it is necessary to
evaluate the fatigue behavior under mixed mode loading. Under mixed mode loading conditions, not only the
fatigue crack propagation rate is of importance, but also the crack propagation direction. The mode 1and I stress
intensity factors of CTS specimen were calculated using elastic finite element method. The propagation behavior
of the fatigue crack of the STS304 steels under mixed mode loading condition was evaluated by using stress
intensity factors K1 and Kp. The MTS criterion and effective stress intensity factor were applied to predict the
crack propagation direction and the fatigue crack propagation rate.
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Table 1 Chemical composition of STS304

Composition (Wt%)

C Cr Ni Mn Si

0.08 18.10 7.98 1.42 0.23

Table 2 Mechanical properties of STS304

Yield strength MPa 286
Tensile strength MPa 618
Hardness Hv 198
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Fig. 1 Configuration of fatigue test specimen
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Fig. 3 Finite element analysis model
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Fig. 4 K variation in CTS specimen by FEM
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Fig. 6 Stress components near the crack tip
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