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Mechanistic Study on SCC Crack Propagation of Welded Ni based Alloy
— An investigation of metallurgical factors of alloy 690 series —
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Abstract It is known that Ni based alloy suffered SCC in primary water of PWR. It has been
clarified that SCC crack propagation rate of weld metal is faster than that of base metal of alloy 600
and SCC cracks hardly propagate in both weld and base metal of alloy 690. Last year base metals
and weld metals of alloy 600 have been examined to clarify the metallurgical factors which possibly
affect on the SCC propagation behavior. In this study additional investigation about alloy 690 series
has been carried out and followings are clarified.

1) There is not clear difference between 690 and 600 on grain boundary character distributions

and hardness, however these factors of base metal are different from weld metal.

2) The most important difference between 690 and 600 is on the intergranular carbides.
Coherent Cra3Cg which is coherent to one side of base lattice is dominant in both weld and base
metal of alloy 690, however incoherent M7Cs is dominant in base metal and incoherent NbC is
dominant in weld metal of alloy 600.

According to these results, it is considered that the effect of intergranular carbide on PWSCC is

stronger than the other metallurgical factors such as grain boundary character distributions and
hardness, then coherent Cra3Cg has the strongest effect on inhibiting PWSCC propagation.

Keywords PWR, SCC,PWSCC, alloy 600, alloy 690, hardness, grain boundary character distribution,
intergranular carbide, weld metal
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£1 P

O C Si Mn P S Cu Ni Cr Mo
TT690 0.019 0.31 0.29 0.008 0.0003 0.01 60.15 29.73 0.01
152 &4 0.026 0.27 3.13 0.009 0.0004 0.02 55.65 28.38 0.01
52 64 0.027 0.14 0.29 0.007 0.0002 0.02 58.35 27.95 0.02
M Ti Al Nb Fe B Ca N 0

TT690 0.25 0.20 0.003 9.01 0.0001 | < 0.0005| 0.0338 0.0012

152 &4 0.26 0.27 0.96 10.62 0.0002 | < 0.0005 | 0.0107 0.0022

52 54 0.51 0.61 0.014 11.42 0.0003 | < 0.0005| 0.0091 0.0038

F2 R AC) A SR E AR
R AL A= (%)

TT690 61.0
152 &4 63.0
52 54 64.4
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Gray Scale Map Type: =none=

Color Coded Map Type: Inverse Pole Figure [001]
Mickel

Boundaries: Rotation Angle
Min  Max  Fraction
— 15 180° 1.000

*For statistics - any point pairwith misorientation
exceeding 18% is considered a boundary

—— 'E.oundarylevels 15°
160.0 pym = 40 steps  IPF [001]

(a). TT690 #i&H i~ v ¥ ¥ 71§

Er— Boundary levels:
160.0 ym = 40 steps  1Q 28.1...150.9

(b) . TT690 A FLAAE 737 1l 5 #6551
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5:3 9396 50.3
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> :35~49 302 1.6
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