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C-Ring Stress Corrosion Test for Inconel 600 Tube and Inconel 690 welded
by Nd:YAG Laser
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Abstract

Inconel 600 alloy is used as the material of nuclear steam generator tubing because of
its mechanical properties, formability, and corrosion properties. According to reports, the
life time of nuclear power plants decreases because of the pitting, intergranular attack,
primary water stress corrosion cracking(PWSCC), and intergranular stress corrosion
cracking(IGSCC), and denting in the steam generator. The SCC test is very important
because of SCC appears in various environment such as solutions, materials, and stress.
The C-Ring specimen was made of the steam generator welded sleeve repairing by the
pulsed Nd:YAG laser. In the corrosion environment, corrosion solutions are Primary
Water, Caustic, and Sulfate solution and corrosion time is 1624~4877hr. The permitted
stress is 30~60ksi.

In this C-Ring SCC test is the relationship between corrosion depth, crack and
corrosion environment is evaluated. SCC was happens in Sulfate and Corrosion solution
but doesn’t happen in Primary Water. The corrosion time and stress is very affected by
the severely environment of Sulfate or Caustic solution. The microstructure observation
indicates that SCC causes interganular failure in the grain boundary of vertical direction.
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Table 1. Chemical compositions of Inconel 600 and Inconel 690

Composions . . .
N 1
Materials i Cr | Fe C S Mn P S Ti | Cu
Inconel 600MA | 751 | 154 | 80 | 001} 01 | 03 - 10001 - 0.2

Inconel 690TT | 58.3 |20.81110.68(0.021| 0.39 | 0.28 (0.008| 0.002 | 0.34 | 0.01
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Fig. 1 Stress corrsion cracking Fig. 2 Stress corrosion cracking
in  secondary  environmental in 10 percent NaOH solution
solution X 1800. X 1000.
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Fig. 3 Corrosion state in Ifig. 4 Intergranular  stress

primary water X 2000. corrosion cracking in secondary
environmental solution X400,
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