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Evaluation of Fatigue Crack Growth Characteristics Considering
Crack Closure Phenomenon in Weldment of Multi-Pass Welded Pipe
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Abstract

To obtain representative fatigue crack growth characteristic curve in residual stress field, fatigue
crack growth test was carried out at various stress ratio and fatigue crack growth characteristic curve

was represented using crack closure concept.

independent of K,

Obtained results are as follows; K,/ K, Wwas

when R was lower than 0.5 and crack closure phenomenon was not observed

when R is higher than 0.5. therefore neglecting crack closure behaviour, actual fatigue crack growth

rate can be underestimated. Thus,

considering crack closure phenomenon, fatigue crack growth

characteristics curve of A106 Gr B Steel weldment can be effectively estimated.
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Table 1 Chemical composition of A106 Gr B

C | Mn | Si P S Ni |Cr+Mo |Ni+Cu
0.10 ] 0.86 | 0.21 | 0.01 [0.004] 0.10 | 0.06 | 0.39

Table 2 Mechanical properties of A106 Gr B

Y.S. 1.8
367MPa 486MPa

Table 3 Welding conditions and process

GTAW+FCAW
GTAW FCAW
Gas (%) Ar 99.99 Ar 99.99
Flow rate ( £ /min) 15~20 15~20
Filler metal ER70S-G E7016
Current(A) 100~120 190~210
Volts Range(V) 12~13 30~32
Travel speed(cm/min) 8~10 25~30
PWHT N/A
(29 :mm)

Fig. 1 Configuration and position of specimen
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Fig. 3 Residual stress distribution of specimen
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