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Effect of Dissolved Oxygen on Intergranul‘ar Stress Corrosion Cracking of
Sensitized SUS304 in High Temperature Water under y-Ray Irradiation

Shizuka SHIMANUKI, Kiyotomo NAKATA and Hideya ANZAI

Synopsis :

Intergranular stress corrosion cracking (IGSCC) of sensitized SUS304 has been investigated at 288°C
water under 7-ray irradiation with a high dose rate of 2.6 X 10° C/kgh using a developed slow strain rate

tensile test equipment.

dissolved oxygen (DO), and the corrosion potential was also increased by 7-ray irradiation.

The IGSCC susceptibility was increased by 7-ray irradiation in water with 8 ppm

The IGSCC

susceptibility was decreased with decreasing DO in water from 32 ppm to 0.2 ppm.
No IGSCC susceptibility was observed in tbe hydrogen injected water under 7-ray irradiation. Radical

concentrations decomposed by 7-ray irradiation into water were calculated using a computer code.
sult suggested that, the radiolytic products were mainly HO;.

The re-
An increase in IGSCC susceptibility by

7y-ray irradiation seems to be related to an increase in corrosion potential due to the formation of H2O; by
¥-ray irradiation. H>O: concentration is remarkably decreased due to hydrogen injection into water under

7-ray irradiation.

Key words : 7-ray irradiation; stress corrosion cracking; SUS304; high temperature water; slow strain

rate tensile test.
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Table 1. Chemical compositions of SUS 304
(wt% ). 15.5
C Si Mn P S Cr Ni Fig. 1. A specimen used in SSRT tests.
0.06 0.62 0.97 0.028 0.005 18.21 8.22 (Dimensions in mm)
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Fig. 3.. Flow diagram of high temperature
water loop.
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Fig. 4. Relation between 7-ray dose rate and dis-
tance between Y-ray sources with 1.8 X 10° TBq
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t €| 3x10%s” 1.5x]07°s™ 3x107° s 1.5x107%s™ 3x107%s™
IGSCC o o o
fraction 100% 95 % 50 % 5% 0 %
Q0 um
40 um
100 % 98 % 70 % 30 % 0%
280 um
150 um
Photo. 1. Fracture surfaces after SSRT tests in various strain rates of sensitized SUS304 in water

at 288°C with 8 ppmDO without 7-ray irradiation of the specimens with 90 and 280 um in thickness.
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Fig. 6. Strain rate dependence of maximum stress
(a) and IGSCC fraction (b) under ¥-ray irradia-
tion and unirradiation in water at 288°C with 8
ppmDO in sensitized SUS304.
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0.1mm

Photo. 2. Fracture surfaces after SSRT tests under 7-ray irradiation
with 2.6 X 10 C/kgh dose rate and unirradiation.
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Fig. 7. Load-displacement curves by SSRT tests
with strain rate of 3 X 107% s7! under y-ray irra-
diation and unirradiation in water at 288°C with 8
ppmDO in sensitized SUS304.
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Fig. 8 (21, 8 ppmDO O &EimAHIC 7 ¥ % MG L 72
L X oEBEROSEIL SUS304 D REEMOEIL 2R
L7, 7EBSETHOBAEMIH —50mV T-ETH
5. BMEHEABABVORARLETHIARONLY, 2O
BB OB E L LICHRERL, BXZ 10 BHETH
200 mV 127 o 72, BRET R 4504 % & o AP IS BRGTED
DfE —50 mV (ZJE - 72,

3-2 yHBHETTO SCC BRMICRIFT DORED
e

T ITE, yRIBET O SCC BRI KIS DO
BEOEBIIOVT, 1.5—3X10 100§ A EE
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304ss
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200 off

Y-ray
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Fig. 8. Change in the corrosion potential by 7-ray
irradiation with 2.6 X 103 C/kgh dose rate in wa--
ter at 288°C with 8 ppmDO in sensitized SUS304

in unloaded condition.
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Fig. 9. Effect of dissolved oxygen on IGSCC
fraction of sensitized SUS304 in water at 288°C
under 7Y-ray irradiation with 2.6 X 10 C/kgh dose
rate.
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8 40+ deaeration
hydrogen
8 " {tepb DO injection _
(1400ppb DH)
(1ppb DO ?
0
Water chemistry condition
Strain rate ; 3 X 1077 s71
Fig. 10. IGSCC fraction of sensitized SUS304 in

0.2 ppm, less than 1 ppmDO and hydrogen injected
water (1400 ppbDH) at 288°C under 7-ray irradia-
tion with 2.6 X 103 C/kgh dose rate.
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02,H:0,
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Fig. 11. Calculated radiolytic products concentra-

tion at the test section in autoclave exposed to
y-ray irradiation with 2.6 X 10® C/kgh dose rate ;
(a) normal water, (b) hydrogen injected conditions.
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T (2) RoKIBIZE D, H0p BLU O BEDK
FTIAIELILABABNOKTICLBLEEZLNS.
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DR, EROBLHI DRI L HBEEMD LRI
kpeEronsd, —7%, KEEATTRENGDIRE
MHELUKTL, BREMITKTT5.
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