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Effects by the Magmtude of Shear Load
on the Formation and Propagation of Mode II Branch Cracks

J. M. Lee{Research Institute of Engineering & Technology, KU)and 8. H. Song{Mechanical Eng. Dept., KU)

ABSTRACT

In this paper, we investigated the characteristics of initiation and propagation behavior for fatigue crack observed by

changing various shapes of initial erack and magnitudes of loading in modified compact tension shear(CTS) specimen

subjected to shear loading. In the low-loading condition, the secondary fatigue crack was ereated in the notch root due to

friction on the pre-crack face grew to a main erack. In the high-loading condition, fatigue crack under shear loading

propagated branching from the pre-crack tip. Influenced by the shear loading condition, fatigue crack propagation retardation

appeared in the initial propagation region due to the reduction of crack driving foree and friction on erack face. In both cases,

however, fatigue cracks grew in tensile mode type. The propagation path of fatigue crack under the Mode II loading was 70

degree angle from the initial erack regardless of its shape and load magnitude.
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Table 1 Chemical composition of SAPHA40

Composition (wt. %a)
Mn
0.810

Si
0.020

P 5
0.012 0.008

0.168

Table 2 Mechanical properties of SAPH440

Yield Tensile Miero Vickers

El ti
strength strength Hardness ongation
MPa MPa Hv %
302 440 214 a4
Table 3 Experimental condition
Specimen .
pType (n?fn) Loading Type Py (KN
Mode I 36
Pre-erack 1.0
Mode II 3.6,6.0
(PS)
05 | ModeTl 4.8,60,7.2
Mode I
Notch 0 3.6, 44, 4.8
(NS) Mode IT
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Fig. 1 Modified CTS specimen and Loading device
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Fig. 2 Aspect of behavior for crack initiation and propagation under shear loading in various experimental ccondition
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Fig. 3 The variation of fatigue life in each case
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Fig. 4 The crack propagation behaviorin each case
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Fig. 5 The crack propagation paths in shearloads
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