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Effect of Microstructure on J-R Fracture Properties of Type 347
Stainless Steel Weldment
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Abstract

The microstuctures of three Type 347 stainless steel weldments for pressurizer
surge line, which were welded with each different filler metals, were analysed after
J-R fracture resistance tests to investigate the relationship between J-R
characteristics and the microstructures of weldments of the pressurizer surge line
piping. It was observed the carbon contents was relatively high in the weldment of
low J-R fracture resistance and ©o-ferrite phase fraction was relatively low in an
weldment of high J-R fracture resistance.
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Table 1. Chemical composition of various weldments of surge line pipes.

Heat C Si |Mn| P S Cu| Ni | Cr |Mo|Nb| N

WELD-1 0.045(0.519 1.27 {0.017]0.014{0.143| 9.23 |18.74|0.151| 0.58 |0.047

WELD-2 0.030(0.411| 2.28 |0.020|0.001]0.250| 9.87 {18.980.258| 0.82 |0.037

WELD-3 0.031(0.360| 2.23 |0.025|0.001|0.247| 9.96 {18.99|0.248| 0.85 {0.039

Table 2. dJ/da values of various weldments of surge line pipes

Heat dj/da (MJ/m")
WELD-1 123.6
WELD-2 175.5
WELD-3 2232

Table 3. Creq/Nieq values of various weldments of surge line pipes.

Heat Creq/ Nieg
WELD-1 1.60
WELD-2 1.56
WELD-3 1.53

Table 4. 6-ferrite contents of various weldments of surge line pipes.

Heat o-ferrite (%)
WELD-1 11.53
WELD-2 11.29
WELD-3 10.11
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Fig. 1. J-R curves for various Type 347 SS weldments (tested at 3167C).
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Fig. 3. Optical micrographs (x1000, reduced 50% on reproduction) of weldments of
surge line pipes; (a) WELD-1, (b)WELD-2 and (c) WELD-3.



Fig. 4. SEM micrograph shows ppts near d-ferrites.
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Fig. 5. SEM-EDX point element analysis for ppts near o6-ferrites
in Type 347 SS weldment.
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