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Abstract

The fracture mechanics analysis of surface cracks in plates and cylindrical geometries is
important in the integrity evaluation of flawed structural components. The objective of this paper
is, thus, to numerically investigate an interaction effect of two surface cracks in plate and

cylindrical geometries. The effect of crack spacing on the magnitude of the stress intensity
factor(K) is investigated using the line-spring model. For the case of a finite plate under uniaxial
loading, the effect of crack spacing on the K values is negligible. However, for the case of a
cylinder under moderate internal pressure, a significant increase in X values is observed at the

deepest point of the surface crack.
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Fig. 5 Stress intensity factor dependence on crack
front position(g=2~6, b=8)
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Fig. 7 Stress intensity factor dependence on crack
spacing b/d

128mm, o] 528mm, £7] 50mm)e] Z7]7} A=
7o wetdd FdFdol 270 EAste B-fel o
sted, Tz 77 (spacing) 24F HIHAFIHA
sHagASs Kol i 4L & 25kch 99
At (g/b) % 0.52 ZAAZZL FA%] A
b/dE 0.33, 0.5, 1.022 W3AANHA Fig
F8le] o A3E Fig 7ol A8 b/d el
0.33, 0.5¢1 Z$olie Fgkol g3kl A A
o] AAsA vehda ek b/d7ke) 1.0 A,
Z 2709 FddFde]l REF Afole 24/77F 1.0



614 o] FA .

o
o2
N

[

Bop 2 FRNA Fakol ok A vepta
v, Hul FolHelAe Fgkels 2 gl
o ol 2749 STl Y AEAA
el = Ao Zolde HARASFE 2749
ol W2 BAAJE R+ HE Folst
L dguldd o & AAAE Murakami 9
Nisitani®7} F-g#tol] EAstE a/b=0.5 TLel
g 2R = (body force method) 3|4 2=}
WA ABE 2eiFz Yok

80 B ool 82 30
o ¢ i 32 (o

Wke WE 959 PRI 4G $ALUAS
s HRAS 2 FHEA Sl FAASH S8
o Be AFAE0 o) AT gont
93 BaFdel st EASE Aol Y
qolgion FAo AEUY dTE WT BobE
4 g, UEY T2 BANE IUPDL 3

(axial) ulskzl Q2 (circumferential) w}8pe] 27}

Fig. 8 Surface crack in an internally pressurized
cylinder

—-B---0
B-a-
- OO
_a“%_o-’*?ff-g""ﬁ
e
PO
ab=Q02, at=02, tiR=0}

B Line spring model
@ 3-Dim, Analysis
© Raju-Newman Equstion

I 05 10
2¢/nt
Fig. 9 Stress intensity factor dependence on crack
front position(a/$=0.2, a/t=02, t/R=0.1)

WTEREE R

Y
o
o
o2

o e mp 3% A 3 o

5 47T £ ogbd, 4598
o] gwolnz FYa $He| =
T 50 790 AE A4e
2o} AE Aol o vl
HEYH T2Eo NG A 2238
ZEst7] 93 Fig. 83 o] Wit
TFZE el ZwH-Fodol
a/t=0.2, t/R=0.1)el w3}
s£34F YA,
24 ZAzE Raju-Newmaned 2
3AY w4 4 Aol wmte
¥ Zole  aulelq BedFRel Huh ool A
Ao g ALkl dehgom, 6%elHe] A
% neFan e,

e FANH AdziH 4 azmy zde
A%y FaE TA}E Id T SHALAA
4 H4oE 580z A8E & YT 939
T Qe o7lelAE WskE e Al (cylin-
der)oll ek Zalgde] 24 EA At 713

N,
N
|o

s
ok e
RN
3o

td
Pt

o
ax

ZAF

ﬁd
2

I

/\}‘}_\_] 10 ujz

() (b)
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Fig. 11 Quarter model of pressurized cylinder with
axial surface cracks
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