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The SCC susceptibility of the weld metal was evaluated from the maximum depth and number of cracks
occurring during the CBB (Creviced Bent Beam) test in high temperature pressurized water using plate
specimens cut from shielded metal arc weld metals. When the specimen received a heat treatment consisting of
stress relief annealing (SR) for 72 ks at 893 K and subsequent ageing (LTA) for 720 ks at 673 K, however, the
significant influences of the increases in C and Nb contents on the SCC susceptibility were observed; the
susceptibility of weld metals with higher C contents (~0.07mass%) decreased with increasing the Nb content up
to ~2.6mass%, but a further increase in the Nb content enhanced the SCC susceptibility remarkably. The
hardness increased remarkably with the Nb content, suggesting that the higher stress was applied to the
specimen during the CBB test, as the Nb content was increased. Also, the weld metal that yield stress is high
could be confirmed to high stress value at grain boundary by FEM analysis. This increase in the applied stress
is a possible factor that contributes to the increase in the SCC susceptibility with the Nb content in the weld
metal free from the grain boundary depletion of Cr.
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Table 1 Chemical compositions of the weld metals and

the base metal used (mass%).

Hatorials 4 Si ¥n 3 S Ni or Fe b Ti_ | H(opn) | O(ppa)
Standard [ 0.069 | 0.48 |59 | 0.012 | 0.005 | 69.33 | 14.80 | 6.59 |1.24 |0.62 | 120 | 228
Low G 0.030 | 0.48 |575 | 0.011 |0.005 |69.28 | 4.85 | 6.64 | 1.32 | 0.42 - -
High ¢ 0.110 [ 0.4 [527 [0.022 |0.008 |69.16 | 15.10 | 7.06 | 1.23 | 0.38
High Kb 1 10.074 | 0.49 {4.97 |0.016 |0.005 | 68.92 | 14.08 | 7.2 |2.58 | 0.61 - -
High Wb 2 10069 [ 0.43 [4.86 |0.013 [0.005 | 65.95 | 15.06 |8.71 |4.01 |0.61 | 158 | 205

High Wb 3 0.076 | 0.55 |4.B7 [0.017 |0.004 [68.39 |14.32 |7.23 {4.39 [0.50 | 234 239
Low G/high Kb } 0.037 | 0.57 14.77 10.018 |0.005 |68.65 | 13.81 |7.31 [3.96 [0.41 - -
Base matal 0.120 | 0.36 {0.28 | 0.005 [0.008 |72.89 | 17.37 |6.93 - 0.2t 1 5
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Fig. 1 Finite element model reflecting IPF map: (a) IPF
map, (b) FEM model
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Fig. 2 Effect of C contents on the maximum crack depth

CBB test in the as-welded
specimens and specimens subjected to the SR+LTA
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Fig. 3 Effect of C contents on the number of SCCs more

than 30 1 m in depth observed after the CBB test in
the as-welded specimens and specimens subjected
to the SR+LTA treatment.
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Fig. 4 Effect of Nb contents on the maximum crack depth

observed after the CBB test in the as-welded
specimens and specimens subjected to the SR+LTA

treatment.
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Fig. 5 Effect of Nb contents on the number of SCCs more

than 30 u m in depth observed after the CBB test in
the as-welded specimens and specimens subjected
to the SR+LTA treatment.
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Fig. 6 Distribution of Cr contents across a grain

boundary in weld metals subjected to the SR+LTA
treatment of a standard, a high Nb 1 and a high Nb 3.
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Fig. 7 Stress-strain curves of weld metals at 561 K in air

atmosphere.
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Fig. 8 Vickers hardness of the dendrite core and the
dendrite boundary in weld metals.
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Fig. 9 NisNb (y’) of a high Nb 3 weld metal subjected to
the SR+LTA treatment by TEM observation.
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