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Fatigue Crack Propagation Behavior in CTS Specimen
Under Mixed-Mode Loading with Hole Defefects

Sam-Hong Song, Seung-Man Shin, Jeong-Moo Lee and Ki-Jeong Seo
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Abstract

In this study, the propagation behavior of fatigue crack effected hole defects was investigated under
mixed-mode [+1II loading. To create mixed-mode stress field at crack tip, the compact tension shear (CTS)

specimen and loading device were used in this tests. The propagation experiments of fatigue crack were

performed by changing of the loading application angle( ) and the distance(L) estimated from pre-crack tip

to hole center located side by side by side with a pre-crack. As L changes, the variation for propagation aspect

of fatigue crack, fatigue life and crack propagation rate were examined under mixed-mode loading. Under
mixed-mode loading, the propagation rate of fatigue crack increased while the propagation direction changed
dramatically because of the interference of hole defects.
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Table 1 Chemical composition of SAPH440

Composition (Wt. %)

C Si Mn P S

0.168 0.020 0.810 0.012 0.008

Table 2 Mechanical properties of SAPH440

Yield Tensile _
strength strength Hardness Elongation
MPa MPa Hv %
302 440 214 44
60
15 .15 It
o --
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Fig. 1 Configuration of modified CTS specimen
(unit : mm)

Mode 1T
*

Fig. 2 Configuration of loading device
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Fig. 3 Three types of the test condition
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(b) L =0.9 mm, ¢ = 60 ©

Fig. 4 Aspect of crack propagation in pre-cracked
specimen (L=0.9mm)
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(b) L=1.6 mm, = 60°

Fig. 5 Aspect of crack propagation in pre-cracked
specimen (L=1.6mm)
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