Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 2, pp.172-181 (2003)

An Inspection on Stress Intensity Factor of Center Crack Tip by
Superposition Method

Moonsik Han'” - Jaeung Cho” - Yangsub Lee"

I)Department of Automotive Engineering, Keimyung University, Daegu 704-701, Korea
2}Department of Automobile, Cheonan National Technical College, Cheonan 330-717, Korea
(Received 18 November 2002 / Accepted 3 January 2003)

Abstract : In this study, the stress intensity factor of center crack tip is calculated by the superposition method when it
is surrounded by symmetrically distributed small cracks. The values of stress intensity factors of center crack tips are
compared with those of the center crack tips calculated by the superposition method. These compared errors are
influenced by the locations of distributed small cracks. These errors are inspected. When small cracks overlap and
approach near the center crack tip, the effect of interaction caused by these cracks becomes noticeable and these errors
become larger. In case of multiple distributed small cracks except this case, the stress intensity factor of the center crack
tip is easily calculated by the superposition method.
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Table 1 Calculated K; Value by Total Energy Method

a b Calculated K, | K; valpe by Error(%)
value Isida
10 0.222 12.4593 12.0227 +3.63
15 0.333 16.3269 15.7651 +3.56
20 0.444 20.6443 20.0378 +3.03
25 0.556 25.7246 25.0823 +2.56
Table 2 Values of Ki/K
” Rosition| 15 | 4s | RATT | RAT |Error%)
20 mm 1.158111.01957 | 1.17768 | 1.16422 | +1.157
30 mm 1.19579] 1.01054 | 1.20633 1 1.19240 | +1.168
40 mm 0.73266 | 0.98044 | 0.7131 |0.73219| -2.608
50 mm 0.98258 | 0.98795 1 0.97053 | 0.97349 | - 0.003

RATT : Superposition Method
RAT : Total Energy Method

Table 3 Valuesof K; /K
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”a 15 45 | RATT | RAT |Error(%)

20 mm 1.15811 [1.01957| 1.17768 | 1.16422 | +1.157
30 mm 1.19579 |1.01054| 1.20633 | 1.19240| +1.168
40 mm 0.73266 10.98044| 0.7131 {0.73219 -2.608
50 mm 0.98258 10.98795| 0.97053 |0.97349 | -0.003
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 2nd position from
center crack tip (2a=20mm)
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