BEATISE 2004 £F RERCEHhTs

CietA| 515 WeF Halof| 9

st

n2d0d MuHsolAe 2= &

o E (o] 2 7(AS3 D), SAR(ZHL 7| A3 )

Effect of Mode II in The Fatigue Crack Propagation Behavior by Vanation of
Multilevel Loading Direction

S. P. Hong{Mecha. Eng. Dept. Graduate School Korea Univ.), S. H. Song{(Mechanical Eng. Dept., Korea Univ.)}

ABSTRACT

In this study, the effect of mode I by variation of multilevel loading direction was experimentally investigated in the

fatigue crack propagation behavior. To generate mixed-mode I+1I loading state, the compact tension shear(CTS) specimen

and loading device were used in this tests. The experimental method divided into three steps and three cases that were step
1(07), step II{30°, 60°, 907),step II{0°) and case I{0° = 30° = 07), case I{0° = 60° = 07), case II(0° = 90° = 0°). The
result of test, the step IT affected to the step I in the all case. Specially, The fatigue crack propagation rate was faster and the
fatigue life was smaller than of mixed mode I+TI{(30°,60°) due to the effect of mode II in the step I of the case IIT
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Table 1 Chemical composition of SAPH440

Composition (wt. %a)

C

Si

Mn P

5

0.168

0.020

0.810

0.012

0.008

Table 2 Mechanical properties of SAPH440

Yield Tensile Miecro Vickers Flongation
strength strength hardness
TwMpa | MPa | B : " %
302 440 214 44

Fig. 2 Configuration of modified loading device

Table 3 Variation of Multilevel loading direction

Step I Step IT Step IT
Case I oe 300 0°
Case I 0° &0° 0°
Case ITI oe ane o°




a=20.5mm |40000 cycle| 40000

cvcls 40000 cyeh

Fig. 3 Variation of Multilevel loading direction
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Table 4 Comparison gradient of step II and step IIT

\ AN (eyeles)
After Wlode I{07%) 40000
4000 cyrles (N=120000)
0°=0"=0" 3.598
Gradient 0" =30° =0 0939 2232
m U7 =607 =0 1471
0°=90"=0" 3.21
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Fig.4 The fatigue crack propagation behavior by variation
of multilevel loading direction and mode I



e o 307 00 o
& O LG0T 0T P
o L &0° .00
_ =
£
[
= B
a
i)
B2
fai3
2k
ot T T T T T T
2mad’ 4o’ eoxd’ sl 10m0” 120

Murrber of oycles, Niyele)

Fig. 5 The fatigue crack propagation behavior of
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