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SCC propagation and cessation behavior near the fusion boundary of dissimilar weld joint
with Ni-based weld metal and low alloy steel
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The purpose of this study is to investigate the following items focused on the microstructure near the fusion
boundary of dissimilar weld joint with Ni-based weld metal and low alloy steel; (1) Microstructural
characteristics near the fusion boundary, (2) Dominant factor that makes crack retardation near the fusion
boundary. Main conclusions can be summarized as follows; (1) From the results of CBB tests, it has been
understood that the low alloy steel has no SCC susceptibility and that there is a difference in oxidation
behavior between high and low sulfur containing low ally steel, (2) In Alloy182/LAS sample, most of crack
tips were located at the fusion boundary. It has been thought that crack become less active when crack reach
at fusion boundary, (3) It has been suggested that the dominant factor of crack retardation is low SCC

susceptibility of low alloy steel in high temperature water.
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Fig. 1 Structural feature near fusion boundary.
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Table 1 Chemistry composition of Alloy182 weld metal
(Wt%).

C |Si|Mn] P S |CulFef Ni | Cr {[Nb| Ta|Col| Ti

0‘033i0.54|5.70i0011 0.006§0.01 6.98|69.95 13.85 1.60'0.10'001 0.60

Table 2 Chemistry composition of LAS base material (LS)
(Wt%).

C|lSi|Mn] P S | Ni |Mo| Fe
0.18§0.24§1.4410.005{0.001}0.6710.54(Bal.

Table 3 Chemistry composition of LAS base material (MS)
(Wt%).

C | Si{Mn] P S | Ni|Mo] Fe
0.2010.2411.4210.00110.006]0.64(0.54 | Bal.
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Fig. 2 Extraction part of specimen for observation.
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Fig. 3 Optical micrograph of MS material (Multi-bead
section cut in perpendicular to the bead).
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Fig. 4 Result of SEM-EDX line analysis near fusion
boundary.
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Fig. 5 Extraction direction of the two kinds of CBB

specimens.
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Fig. 6 Three types of SCC cracks found in weld material.
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Fig. 7 Surface oxidation characteristics of the LAS
materials.
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Fig. 8 Histogram of crack tip position.
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Fig. 9 Back-scattered electron image of a crack, which
reached the LAS (MS, Type-3).
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