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Fatigue Crack Propagation Behavior under Mixed Mode Loading

S. H. Song(Mech. Eng. Dept.,

Korea Univ), J. M. Lee and B. H. Choi(Graduate school, Korea Univ.)

ABSTRACT

Practical structures are subject not only to tension but also to shear and torsional loading. Even under uniaxial
loading, when the load is not perpendicular to the crack plane, mixed mode crack can occur. Hence, it is necessary
to evaluate the fatigue behavior under mixed mode loading. In this study, the propagation behavior of the fatigue
crack of the STS304 steels under mixed mode loading condition was investigated. The mode I andIl stress intensity
factors of CTS specimen were calculated using elastic finite element method with experimental results. The fatigue
crack propagation under mixed mode was evaluated by the effective stress intensity factor proposed by Tanaka.
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Table 1 Chemical composition of STS304 (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
Elongation (%) 78
Hardness (Hv) 198
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Fig. 1 Geometry of CTS specimen

Mode I

Mode [

Fig. 2 Loading device for mixed mode test
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Fig. 3 Variation of K values respect to crack length
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Fig. 4 Crack propagation path
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Fig. 5 a-N relation for loading application angle
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Crack propagation rate, da/dN (m/cycle)
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Fig. 6 da/dN-4Ker Relation
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