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Abstract To investigate deformation structure in irradiated stainless steels, influences of
irradiation doses, irradiation temperatures, deformation temperatures and deformation rates in
SUS316 and SUS304 stainless steels on deformation localization and differences on deformation in
both steels were investigated usmg ion-irradiated stainless steels. SUS316 and SUS304 specimens
were irradiated by 200keV He ions at 300 400 and 500C up to 20dpa at damage peak depth and
were tensiled at deformation rates of 10 /s and 10 /s to 2% plastic deformation at 300C and room
temperature. The deformation localization was estimated by observations of slip lines on the surface
and deformation microstructures. The slip line spacing widened in a consequence of preventions of
dislocation sliding by developing dislocation loop and He-bubble structures. The deformation
progressed with formations of nano-twin at the region where He-bubbles developed. The
deformation localization depended on deformation temperatures and deformation rates, whereas
deformation modes were not changed by deformation rates. Although deformation modes of SUS316
and SUS304 were the same, SUS304, in which the number density of defects was small and
irradiation hardening was low, showed wider slip line spacing compared with that in SUS316,
indicating that the deformation localization depends on material factors such as stacking fault energy
as well as damage structures.

Keywords ion irradiation, stainless steel, IASCC, deformation localization, microstructure, deformation
mode
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SUS316  0.048 0.44 1.42 0.024 0.005 11.05 16.47 2.08 balance
SUS304  0.040 0.31 1.59 0.031 0.001 9.21 18.34 0.37 balance
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3 300C 3 & 500 CTHEST L 7= SUS316 @i S 500nm BT 5 3 7 ailik
(LB 77 =75 =W A%, HE A= nN—=Tx—AAE, TE: (111) A MY =212k 2EHEH)

0.5dpa 4dpa 20dpa

X4 300C THESTL 72 SUS304 D% % 500nm 1281 5 3 7 ik
(LB 7 o7 =75 —=h Mg, B = nN=T 1 —=F A%, TE: (111) A M) =212 X 5 %)



172

EEA71.5nm BHED He N7 VHEBEEICREL T
BY, BV — 73R AT 170m OV — T HBIEE S
N7z, 500C T 4dpa M 4F L 7z SUS316 Tix, He /Y
TUPEEL, 10nm BEOKE SO He N7 IVHE
BENTVLY, BV —TFTOKE &1 300T &t
BLTREREBVIIE S LA w SUS304 T,
4dpa T TIIRE X Inm BED He NT VB EEE
WCHELTBY, 20dpa TlX He N7 U EE L
Tnm BEORKXEDO He NT DB I N £/,
BRIV — IR K TR E S8 20nm OV — 73 Bi%
I,

512 E500nm @ I 7 afiiksigg vl L7
HEf Y — 7 & He N7V O % & BT % RT.
300C THEYY L 72 SUS316 Tid, EE=OHMIIHT L
THNL IV — 7 OFIERIT R L, %L 0.5dpa
YbhclxwbmmznsLrz F72, He XTIV DOF
BEAITEL Zv2S, BEEIE 4dpa T TIEIARE
CHEMML, 20dpa Tidif4 L7z, 500C THEFL 72

10

O #&pL—7
A I He/NT L
8r O
R SUS316 300°C
E . e -
RC‘H/ 6 ,' 4 .T- ~O
% 4Y/ SUS304 300°C
= I
2 (4 P - A
F B SUS316 300°C
0 1 1 1 1
0 5 10 15 20 25
1815 = (dpa)
26
10 EO:&fL—7
[ AtHenNT
I SUS316 300°C
P 10®° £
E o f
Epf r
EE
o 10
23 Il Il Il 1
10 0 5 10 15 20 25
815 £ (dpa)

5 W 500nm 2B BNV —TE He XNT VD
SRR & BE E OBERARAE

SUS316 TiZ, 300CIZHRTEN I — T DOFIHELE
BEDS VA, BEEIZEAL, He N TIVOF
BWEEIERKRE WY 525, BUEEE WA L7
300C CTHEF L 7= SUS304 TlE, ¥V — 7T O E
1% 0.5dpa 2° 5 4dpa \ZD TR E S BEM L7223,
20dpa TIEA L, B EIIHEGEOMMIPE- T
WAER %2R L7z, He N7 IVOFEEEEIL 4dpa T
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