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Mixed Mode Fatigue Crack Propagation Behavior
due to The Variation of Stress Ratio

Sam-Hong Song, Ji-Hoon Choi and Jeong-Moo Lee
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Abstract

Most cracks in the structure occur under mixed mode loadings and those propagation depend on the
stress ratio very much. So, it is necessary to study the fatigue behavior under mixed mode loading as
stress ratio changes. In this paper, fatigue crack propagation behavior was investigated respectively at
stress ratio 0.1, 0.3, 0,5, 0.7 and we change loading application angle to 0°, 30°, 60° to apply various
loading mode. The mode I and II stress intensity factors of CTS specimen used in this study were
calculated by displacement extrapolation method using FEM(ABAQUS). Using both the study through
the experiment and the theoretical study through FEM analysis, we studied the relation between crack
propagation rate and stress intensity factor range at each loading mode due to the variation of stress
ratio. Also, when the crack propagated under given stress condition and given loading mode condition,
we studied what the dominant factors of the crack propagation rate were at each case.
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Table 3 The condition of the stress ratio R
(Unit: kgf)

R=0.1 | R=0.3 =0.5 | R=0.7

Pl 1500 | 1500 | 1500 | 1500

Pl 150 | 450 | 750 | 1050
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Fig. 8 Finite element analysis model of loading
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