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Analysis of Small Surface Crack Growth of Round Bar under
Rotary Bending Stress

H. S. Oh, B. K. Lee and C. H. Park
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Abstract

The purpose of this study for the prediction of fatigue crack propagation behavior, Stress

Intensity Factor (F) of round bar with 3-Dimensional half circular, semi-elliptical icro urface

crack under rotary bending stress for the variable aspect, size, rotation angle was analyzed by
Boundary Element Method (BEM). It is predicted that behavior of crack growth is half circular
or circular crack (b/a>1) and propagate to b/a<(.85.
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Table 1 (Compared dimensionless stress intensity factor (F=Ki/co/7a’} of half circular crack under

rotary bending (b/a=1.0, b/r=0.4).

(a) Result of Shiratori

Rotation (deg) ¢/ dmax 0 30 60 90 120 150 180
—1.00 0.779 0.779 0.539 0.173 —0.235 | —0.587 | —0.781
—0.57 0.594 0.580 0.420 0.127 —0.184 | —0.461 | ~0.604
—0.29 0.544 0.512 (.339 0.064 —0.202 | —0.443 | —0.551

0.00 0.526 0.454 0.253 0.000 —0.253 | —0.454 | —0.526

0.29 0.551 0.433 0.202 —0.064 | —0.339 | —0.512 | —0.544

0.57 0.604 0.461 0.184 —0.127 | —0.420 | —0.584 | —0.594

1.00 0.781 0.587 0.235 —0.173 | —0.538 | —0.770 | —0.779

(b) Result of BEM
Rotation(deg) ¢/ dmax 0 30 60 90 120 150 180

1.00 0.756 0.758 0.538 0.174 —0.224 | —0.576 | —0.760

0.58 0.528 0.514 0.357 0.104 —0.167 | —0.405 | —0.515

0.00 0.478 0.404 0.213 0.000 —0.233 | —0.408 | —0.461

~{).58 0.531 0.403 0.169 —0.104 | —0.359 | —0.516 | ~0.536
—1.00 0.741 0.548 0.212 —0.174 | —0.526 | —0.729 | —0.742
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Fig. 4 Dimensionless stress intensity factor (F=K,/
g/ ma’) of half circular crack under rotary
bending (b/a=1.0, b/»=0.1).
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Fig. 5 Dimensionless stress intensity factor (F=K,/
oo/ ra’) of half circular crack under rotary
bending (b/a=1.0, b/r=0.2).
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Fig. 7 Dimensionless stress intensity factor (F=K;/
go/7a’) of half circular crack under rotary
bending (b/a=1.0, b/r=0.4).
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Fig. 8 Dimensionless stress intensity factor (F=K,/

oo ra’) of half circular crack under rotary
bending (b/a=0.85, b/r=0.1).
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Fig. 9 Dimensionless stress intensity factor (F=K,/
ooy ra’) of half circular crack under rotary
bending (b/a=0.85, b/r=0.2).

et webd, AAzAE 2] A EA 2
Aekel S AAATE ¢/ dnas TITLE T
Fe Ao dAd g hde aeskl 6/a=0.1

BA
o 4AA%e| WlFHe ok & ek

_fa

43 EfAETHL
BPEHELF%* ¥ d
S gloll 4] AIlshs vlszde] YA, F
71QlgAgte]l z7lel F-apsiAl maia#st Wy
#Hol wl(b/a)7} 0.859] H-E #ste] oA=L
A el o2 shodet,

e E#J
ol
°l

O

l

0.6
0.2 \-
. o0 deg.
Ls -a-30 deg.
54 . X —-60 deg.
I~ Y - 60 deg.
) \‘\) =120 deg.
" - 150 deg.
0.2 -N\‘\’-\l —— 180 deg.
i e~
—0.6
1 0.578 0 -0.578 -1
B/ ¢ max

Fig. 10 Dimensionless stress intensity factor (F=K,/
oo/ ma’) of half circular crack under rotary
bending (b/a=0.85, b/r=0.3).
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Fig. 12 Dimensionless stress intensity factor (F=K,/
oovma’) of half circular crack under rotary
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