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TASCC Properties and Mechanical Properties of
Stainless Steel Irradiated to 73dpa in a PWR
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Abstract TASCC properties in simulated PWR primary water and mechanical behavior were
investigated in SUS316 stainless steels irradiated up to 73dpa in a PWR. The susceptibility to
intergranular failure was increased with dose under SSRT testing in water and was also detected
under inert gas environment. Uniaxial constant load testing revealed that IASCC failure stress was
almost half of the yield strength in high dose range. Observations of the surface slip step of deformed
specimens showed that deformation localization increased with dose and saturated at around 30
dpa. Impact tests at temperatures from — 196C to 150C showed that intergranular failure
occurred to higher extent at lower temperature and higher dose, indicating that the strength of
grain boundary decreased with dose.

Keywords stainless steel, neutron irradiation, IASCC (irradiation assisted stress corrosion cracking),
deformation, grain boundary, constant load test, impact test
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ARSI A EEARBAMMEE L L TS Tw
5. MEKEE T4 (pressurized water reactor :
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WS N TV 30203 G518 T 0 TASCC ¥¥
HETIBT LI T5 TR L, HREERZELE
BIFRICOWTIZIZE A LTRSS TV W,
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N7y YT NF a—T7 %M L CTHE L 7-WF7eHi R
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X, BEROMINI X 22 bzt L7z 72, M
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TR0 VT EHVIERORER L) HE#E
HomEv UCL Bz vz b, RAREOM
9 5 1 R R 2 R A IRBE & IR R TR ISR
R7ZZEPRBTH S, 5B, ARETITTTITH
H L7 E o B R b TRtk L7z,

2. EBRFE
2.1 EBRM & BEA G

AL, PWR THNGIEH Y Y7V Fa—7
LTRSS LE AT LA (SUS316)
Td 5. AL F K 412 E% T 0.04C, 0.62Si,
1.63Mn, 0.022P, 0.006S, 12.6INi, 16.94Cr,
2.22Mo Th 5. ZOF 2— 71 1038-1177C Ttk
L SN, mAGEHTIZIRE TREL 15%# T
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L(a) 9. BBt o & & A 8 E 1 B
(scanning electron microscope : SEM) 12 X 1 %2
L7

2.3 UCL iXE&

ME Gt/ A% 31,32,38,73dpa DREEF IO WT,
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7o, KEB X OB IRIE SSRT Bk & [M—Tdh
b, AMISIZ IR & 3ldpa O REBA I LT
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B0 L 72 320C o 5 [5RRER T S M7zt ) o P
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24 TR EEIEHE
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2.5 EEHER
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7. Ay MIBETHKIEL720, A7 Y L AR
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TR & IR LR R E L 2. 1
SRR I EE Y v OV — R AR A A L 7.
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— 1000MPa @ ARG T3 LU T T RIS T A3 28K
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B PIHEER EASEIEE S 7z, PWRI G HIB B
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Ti%, X 3(b)® 73dpa kR O SEM i GH O X
IS, YU TNF2—=THEHS 100 4 m DO
PRI R AR DS ERE S 7z, KRBT 1E 6% &/
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#1 PWR 1 RWHMBE KB ET VI T AHD
SSRT sRERAS F

e, | TR | BERIROS | ROKIEJ) | RO
7R (dpa) (%) (MPa) (%)
6 4.2 971 59
2% 3.3 937 89
35 2.8 858 54
PWR 35 2.8 848 78
LRAH o 15 456 86
K :
53 4.4 966 94
54 2.3 876 81
73 3.3 951 98
35 5.8 1047 4
35 5.9 1009 3
. 38 47 1032 6
TVIVHA
53 5.1 977 13
53 5.8 388 3
73 47 972 6
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2 THERIZOVTHRE§ 5 2 ERE5HOMETH

(1) PWR T 73dpa ¥ THH S h 726 T
SUS316 2 7 ~ L A il % Fv» T PWR 1 KiFH]
B K T SSRT B & J20 L, R Sk
LGB L, TASCC K52 A3 IR g
WCEDBIMTAZ L 2R L. TIVIT VA
HiC o SSRT #R kT b B 1T 0 — 5 V2 kL A0 i
DB I NTDS, FRFHNOBRZEIZIFHIC &
DEIML Do 72,

(2) PWRI W HIpF BB K rp ¢ L 5 3R 3B %
v 72 UCL 3BT, 30-70dpa o B 5t 58318
TASCC Wl IG )1 & 7245, 2o TRt
500MPa 2T, MoffFETh <A s hTw
%00y ZBRORBRERLEAL TV,
WIS O T RRAE % eed 5 ERIZDWT, IS
METT 2 LE»H 5.

(3) TASCC %53 2 A —H o G
P& R AMPE LB E L TRRRR, &
A — IS X 0 #EEeAS, 30dpa LALET
ML Wb 2 LR Lz F2, BEA
YV OISR, S QRS & DL
THEY, RO & ZTRAY o B
AN 2 (A

(4) BHE AT v LR8I, WARSEFERE COMER
B CR ARRE I ATEIER S, R R R I IR TS
DB 722 & h SRR B IS X DK
TFaEEZOND. 58, WFBEKTO X
HEAL BT EDHETH 5.

38dpa & 73dpa DEEBFLICOWTIL, KT

TIZ AL (JNES) 26 0FRFLICI D FEh L
7-.
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