A7l AEs] 20009 % AR =EF A pp. 182~187 KSME 008032

ETFR=(1+IDslol A dEdo] Wl m&
v2a4d9 Asd AF

Behaviour of Fatigue Crack Propagation under
Mixed Mode(I+II) with variation of Crack Length
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Abstraci

The application of fracture mechanics have traditionally concentrated on cracks loaded by tensile
stresses, and growing under an opening or mode I mechanism. However, many cases of failures occur
from growth of cracks subjected to mixed mode loading. Several criteria have been proposed regarding
the crack growth direction under mixed mode loadings. This paper is aimed at prediction of fatigue
crack growth behaviour under mixed mode(I+1I) in two dimensional branched type precrack. In this
paper, the maximum tangential stress(MTS) criterion was used to predict crack growth direction. Not
only experiment but also finite element analysis(FEA) was carried out. The theoretical predictions were
compared with experimental results in this paper.
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Table 1 Chemical Composition
(Weight percent)

of SPCEN

e Mn si | P

| S |

1 0016 | 019 | 0029 | 0.019 | 0.006 |

Table 2 Mechanical Properties

of SPCEN

fiYoung’s modulus(GPa) 200

Yield stress(MPa) 215.7

Tensile Strength(MPa) 339.3
Elongation(%) 39

e
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350mm S
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__.,-z.s, 5,75, J0mm

Fig. 1 Dimension of specimens
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Fig. 3 Fatigue crack propagation (a;=5mm)
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Table 3 The value of Ky to the crack length

Kn(MPa - m"?)
az
, 25mm | bmm | 7.5mm | 10mm
ai
Omm | -6.565] -6.257; -6.102] -5.766
Imm ! -1.638' -1.145/ -1.237! -1.026]
2mm | -0.199! -0.194; 0.040; -0.526
3mm | -0.145] -0.117| -0.081; 0.015
dmm | -0.098] -0.125| -0.114| 0.049
5mm | -0.069] -0.125 -0.244] -0.020
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Fig. 7 Comparison of Kes on fatigue crack
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Fig. 8 Crack extension angle as pridicted by

MTS criterion and FEA

Table 4 Direction of fatigue crack
propagation( 8 )
a(mm) |Experiment( °)|[FEA( °)
2.5 60 59.8
5 59 58
75 58 575
10 495 52.7

=

Fig. 9 TFatigue crack propagation (a»=7.5mm)
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