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The Fatigue Behavior by Variety of Crack Length of Surface
Cracked Plate with Stress Concentration Part

KW. Nam - S.J. Kim
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Abstract

Surface defects in structural members are apt to be origins of fatigue crack growth,
which may cause serious failure of whole structures.

Most structure has a part where
stress concentrates such as welded joints, corner parts, etc. And then, analysis on crack

growth and penetration from these defects, therefore, is one of the most important
subjects for the reliability of LBB design.

The present paper has performed an experimental and analysis on the fatigue crack
propagation by variety in crack length of surface cracked plate with stress concentration
part. The crack growth behavior can be explained quantitatively by using Newman-Raju
equation and the stress partitioping method proposed by ASME B&P Code Sec. XI.

The stress concentration factor Ki has affected on the crack growth. The crack growth
after penetration depends upon the initial front side crack length.
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Table 1.'T f’st condition and results
bpem It W i ao | bo Aoy ap N Ni Nabr
mm | mm jmm{mm MPa K mm cycle cycle cycle
g AC—L 10 40 (2] 2] 1986 115 1395 | 148130 | 179990 | 31860
TAC-2 10 40 212 176.5 1.48 16.40 167,870 302,210 34,340
TAC 3 10 | 40 | 22 1765 175 16.80 213210 | 241,310 28,100
. thickness a, - front side crack length at penetration
. plate width N, ! penetration cycle
: half of initial front side crack length N fracture cycle

Nunt ¢ fracture cycle of back side crack length after
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16.23 1266,930 1283400 | 16470
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Fig. 3 Crack model to evaluate the stress
intensity factor after penetration
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