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Abstract : Recently, the J/T analysis based on elastic-plastic finite element analysis is popularly used in the
nuclear industry to assess the integrity of a cracked pipe. The objective of this paper is to evaluate the effect
of stress-strain curve for weld metal, variation of crack incremental length( z), and crack face pressure on
the J/T analysis result. For this purpose, a parametric analysis was performed and the results calculated
from finite element analysis were compared with those from the piping experimental data(stainless steel
weldment pipe with circumferential through-wall crack). The numerical result using base metal material
property is in agreement with the experimental one and the maximum load is decreased as the &z for J/7

analysis is increased.
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Table 1. Summary of cracked pipe geometry and results of
pipe fracture experiment®

Material SA358 TP304
Weld Type SAW
Outer Diameter (mm) 413
Wall Thickness (mm) 26.2
Crack Length, % of Pipe Circumference 364
Crack Initiation Moment (kN-m) 195
Maximum Moment (kN-m) 380
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Fig. 1. Stress-strain curves for SA358 TP304 stainless steel
base metal and weld meta®
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Fig. 2. J-R curves for SA358 TP304 stainless steel®
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Table 2. Resulis of J-R tesis for SA358 TP304 stainless

Steela)
. B\l) Wlb) SGG) Jic
I
SPECID | Size | gy | o) | %0 | @)
A45W_2 iT 25.0 50.0 0.0 120.0
A45W 3 3T 26.0 1520 0.0 133.0
A45W_6 9.5T 29.0 483.0 0.0 524.0

(a) The specimen thickness (b) The specimen width

(c) The side-grooving percentage
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analysis
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Fig. 5. Comparison of applied moment vs. J-integral curves
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