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Analysis of the stress distribution around flaws and the inter-
action effects between fatigue cracks by finite element method

S. H. Song*, J. B, Kim**

ABSTRACT

In order to analysis of the stress distribution around flaws and the interaction effects
between fatigue cracks, stress around micro hole was analyzed by Finite Element
Method (F.E.M.) and micro hole specimens were tested using rotary bending fatigue machine
- and twisting fatigue machine to identify stress effects for fatigue cracks initiating from micro
holes and interaction effects between micro holes. The results are as follows @ Interaction
effects of ¢, for the micro hole side is larger than the large micro hole side when the interval
between micro holes is near. Stress concentration factor increase as the diameter of micro hole
becomes smaller. But, stress field of micro hole is smaller than that of large micro hole at h=<
r (h:depth of micro hole, r:radius of micro hole) and that of large hole is larger than that of
small micro hole at h >r expect the small range from micro hole.

Key Words : Interaction Effect(IF4E3}), Stress Concentration Factor (FHAEAT), Micro
Fatigue Crack (RlA1d239), Behavior of Stress Distribution (S #E£XA%E), Stress

Distribution around Flaws (23 5399 8B ¥)

LM B

Azl Exel de AASE 7 4F 43
L 2 AU vl doEla, E EEH gl 4
He AgsAY, ddske 5 B ool A
2e) depstA ExH sle Aot AHERTH

o nEdige AT, gag
o mAdEe g

£ 7%
4z 2
$e A9
Azl o2le) 33 Fpd 7T WAL 33,
A979) WYE A8eE A3 ZANRY ¢

Asnig Wagosd ad Ald 24 @

rid
re



FEALFTHA AI2W A 235 (19959 29)

——

a1 s 4o ®

A FAZGlA Ao LA AHdte e
Age o] F g9oz FE87] fEd] olo B
A77k oy Hagm Yok, @ add o) 39 A%
olv} ¥ e 3XYH F4E AT g17] wEe
ol8% #43l7] e gUA 33447 dHel &
FETL 28y o2 33493 3 qF AE= d9
Egdoz Q8 F43 A4 2do) vlmE ded A
o B Aol Bm:, Id¥e 244 Ay A& 2
g o Hg Terz #oh©

Agolu ANEY 277} w48 HE o5& 2
2 F49 vlagdgdre] $HEXE Jd¥Heg
aFeRe e nAEEY £47]9 axe £37<0
2799 2FRYE e NEE AYFH Eddw
Fgetefof stz AV Aok old@E AL #4e
23] #ag e shuEAMe 9 st
Age digolu AA =T W thy fdA
< 73 §lo] Ao} AAE FHY 2HETE F4
g5 e THe g e F3 o8 EdZ ZFely
MAEAA LA Avsie 244 g srdgz
DEo] 73 ©

84 vladgolut 2de] UFE S, sRAY
Ae F9ol= SHET $¥FE Ydsta, 1 A 2

u

1
A

=1 [+]
h1!'.')'\31“\.'.'

g wz2A FAgce F4RA o B3y
ook gy saEad dddAe szadys ¢
qezel £, 249 Ak H4EF, A AR
Eo] BEEA 7ol el gtk =, 354
2249 gFn mAFAN AT YA A &
g3 Age 229 FFEAIAE 4FFHY &Y
EEE A 78 A9Y dye] goldhnt, 339 ®
W AT el SHEEEE o]2Ho g FEl=Ao]
o7l W] ol it AT AFHe= FEI} dFo
t},

ol 43} Ze FYNH EATNE FH) EAsh=
2488 ¥ MRS HzaYged AnAsS
EQZ, n2A% 04 Sz $HETS f2
Ade] FE7HY, Z714%e d4ad H2Id d4A
% 9, 2359 AIVHEEE FHLLEEL o] &l

CZEEECECH
2. gy

2.1 fetRaHol| ot a4z

o) AR A%, 15E 7Rz B 4
Fohe 22 A% WA ¢¥d IR A4
98l 14 zde Fig 13 Zo] ¥wo| 7(mm) X

Fig. 1 3D modeling of analysis specimen
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Specimen for rotary bending fatigue test
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Detail of point A

Fig. 2 Dlustration of geometry fatigue bending test specimen
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(c) hgsds=4

Fig. 3 Crack propagation state at one hole specimen dg = 0.5mm, N = 1,25% 1(°
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{a) ds=0.5mm, hg/dg=1 (b} ds=0,5mm, hs/ds=1 (c) ds=0,5mm, hs/ds=1
di=l. Smm, hy/dy=1/3 di=1,5mm, hi/d;=2/3 di,=1. 5mm, hp/dp=4/3

Fig. 4 Crack propagation state at two holes specimen L = 2mm, N = 7.5x10"

(2) Distribution of ¢./0, on the upper surface of a (b) Distribution of o,/9, along the x axis A-A" or B-
hole(h/r = 2) B’

Fig. 5 Distribution of ¢./0, around a hole
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Fig. 7 Comparison of ¢,/d, between unequal micro holes and single micro hole(h/r =2, e = s/1)
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Fig. 7 Comparison of ¢,/¢, between unequal micro holes and single miero hole(h/r = 2, e = 5/1)
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