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Influence of Dissolved Hydrogen Concentration on the Protective Property of 
Oxide Film of Alloy 600 Against Primary Water Stress Corrosion Cracking
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No. DH 
(cc/kg-H2O) (°C) PWSCC

1 5
B: 1800 ppm
Li: 3.5 ppm

DO: 5 ppb
345 1200 h

0/7 

2 15 2/7 

3 30 5/7 

[1] T. Kobayashi and W.Sugino, E-Journal of Advanced Maintenance 12 (2020) 14-25.

Side

Top

[1] PWSCC

Chemical Composition (wt%)

C Si Mn P S Fe Cr Ni Cu

Alloy 600
(Mill Annealed) 0.029 0.28 0.28 0.009 0.001 9.53 15.57 73.54 0.014

PWSCC [1]

SCC

PWSCC 
Mitigation
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Fig. Oxygen EDS maps

:  PWSCC [1]

5 cc/kg DH

[1] P.M. Scott and P. Combrade, Journal of Nuclear Materials 524 (2019) 340-375.
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Fig. EELS at Fe-L3 edge for inner oxide layer

15 30 cc/kg DH Fe2+ Fe3+

5 cc/kg DH , Fe Fe3+
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5 cc/kg
30 cc/kg DH

5 cc/kg 30 cc/kg
Rs ( cm2) 12 12
Q1 ( -1 Sn cm2) 1.8×10-4 1.7×10-4

n1 0.49 0.63
R1 ( cm2) 27 2.1×102

Q2 ( -1 Sn cm2) 1.2×10-4 1.5×10-4

n2 0.81 0.85
R2 ( cm2) 2.5×105 2.2×104

Rs: resistance of electrolyte
Q1: CPE (Constant Phase Element) of outer oxide
R1: resistance of outer oxide
Q2: CPE of inner oxide
R2: resistance of inner oxide

Fig. Equivalent circuit for fitting

Table. Fitted result of Nyquist Plot

Fig. Nyquist plot and Bode plot 
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