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Determination of Compound Stress Intensity Factor
by Superposition Method

Cho, Jae-Ung* and Han, Moon-Sik**

ABSTRACT

In this study, the stress intensity factors of center crack are analyzed when it is surrounded by symmet-

rically distributed small cracks. The values of stress intensity factors of the center crack are greatly influ-
enced by the locations of distributed small cracks. When small cracks overlap or approach near the tip of a
center crack, the effect of interaction arisen by these cracks becomes noticeable. In case of multiple distrib-
uted small cracks, the stress intensity factor of a center crack is found to be efficiently determined by the

superposition method.
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Fig. 1 Center Cracked Models with Symmetrical Small
Cracks and Boundary Condition
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Fig. 2 Superposition Concept Applied to Compound Stress
Intensity Factors
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Fig. 3 Idealized Model Used for Analyses

82888 FEAYE Fig .39 Jehddd. 2
Modeldl M E Fig.3o1A 2 uie} o] AA AjH
9] £& 2b=90mm, Z°lE 2h=90mm, FAE
t=1mm= YL, do] 2a=20mm% % 2Y 4
d dPez B¥H e FE Y9 2ol 10mm=
At A4 & 87 A% 2do2A = HUHY (Plane
Strain) 3 e 8ol TS EX8F 180Kgs] A4S FiL
ko] Agete SFREINFE A FALdte dF2
2 A3l FeAZA 2, 9A4 (Young's Modulus:E)
£ 21000kg/mm? ¥9}4H](Poisson’s Ratio:v)¥&
0.32.2 3iglt}. £ sy gA, $¢ 2dTho] EA3tn
e A%9] AN AEE HES] S5t £ AFoA
o Mo AAE Isida®e ANH vmstd H3ioh
Isida®?% £ A1 g9 go] 3¢ad o] Y& 3ol
o] ot go] S AWAF(K) &S AA A

K=o6sayY

4714 YE Fla/h)2 FASE S4A50 ohesh
2ol Folah

Y=1.77(1-0.1(2a/h) + (2a/h)?)

Table 1. Calculated K, Value by Total Energy Method

12.4593 | 12.0227 .
15 0333 | 16.3269 | 15.7651 | +3.56
20 | 0444 | 20.6443 | 20.0378 | +3.03
25 | 0556 | 25.7246 | 25.0823 | +2.56
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Table 2. Values of K /K,

e ) P
20 mm | 115811
30 mm | 1.19579
40 mm | 073266
50 mm | 098258

(RATT : Superposition Method)

(RAT : Total Energy Method)

Table 3. Values of K /K,
% 17| 47 | 73 |natr)

20 mm |103814] 1057 | 099061 | 10440 | 104885 | +0.529
30 mm |105208] 1024 | 09985 | 10737 | 10713 | +0.657
40 mm [ 11345 10183 | 099668 | 115146 | 114153 [ -0.870
50 mm {LI9773] 101306 | 099764 | 120842 | 119638 { -1.006

(RATT : Superposition Method)
(RAT : Total Energy Method)
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Fig. 4 Schematic illustration for the Position of Small Crack
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Fig. 5 The Movement of Small Crack at the 2'nd Position
from Center Crack Tip (2a = 20mm)
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Fig. 6 K /K, and Error(%) VS Relative Position of the 2'nd

Small Crack in the Horiziontal Direction(13, 43-48
Specimen, 2a = 20mm)
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Fig. 7 K/K, and Error(%) VS Relative Position of the 2'nd

Small Crack in the Horiziontal Direction(15, 43-48
Specimen, 2a = 20mm)
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Coordinate of the Center Point of the 2'nd Small Crack. %

Fig. 8 K /K, and Error(%) VS Relative Position of the 2'nd
Small Crack in the Horiziontal Direction(17, 43-48
Specimen, 2a = 20mm)
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