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Microstructure and Mechanical Properties of an a-particle
Irradiated Type 316 Stainless Steel

Kazuya MIYAHARA, Yasuhiro SAKAMOTO, Hideo KAYANO and Yuzo Hosol

1. ¥ B8

MRS IRET B E T3, 14 MeV i & MRS R
FHED (n,a) FUSIZEL D He 8 1dpa ¥47:0 B X #
20 appm B SN B, ZOOERFH LV IRFHHED
- BEREIEAE P Tl He SN w270 LT, ¥
Hd D \WI3ET appm EH LB OGHIARRR B K OB
BHEICKESEESTLLEEZOND., BiRFIERNH 5D
Wid 7 ) =728 T, ¥ 10 appm @ He DT
THRFRBEEL T R THAFOID LA RE LT
Wh. LA L, BRI He EAE T 5556 O RMHRE,
MEDOER, B X UHREEE T % He DEBICZOW
TEEBTHICEBHIS A TWERVWERSE WL, 22 TH
MATRRINLDHERNL I EEXHBE L7,

2. B H &

EEEICME L 2B SUS 316 i (27.5 um &, 0.05
mass%C (LLT mass% %#®53), 10.41 Ni, 16.86 Cr,
1.06 Mn, 0.031 P, 0.005 S, 0.28 Cu, 2.23 Mo, 0.066 N)

T 4000}
8
K
c 3000 f
S
s
£ 2000 |
(2]
c
o
© 1000
[}
I
275 55 825
Depth (pm)
Fig. 1. Helium deposition depth profile in the

specimen (4 specimens are stacked).
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Photo. 1. Helium bubble formation and distribu-
tion in the specimen irradiated with a-particles of
a fluence of 2.3 X 10'"/cm? (2 000 appm He).
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Fig. 2. Size distribution of helium bubble in the
grain interior and at the grain boundaries of
He-deposited specimen.
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Fig. 3. Stress-strain curves of the He-deposited
and non-deposited specimens tested at room
temperature and 773 K.
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(a) Intergranular ductile fracture of the specimen with the
irradiation of an o-particle fluence of 2.3 X 10'7/cm? (2 000 appm
He), tested at room temperature.
(b) Transgranular ductile fracture of the specimen irradiated
with q-particles of a fluence of 2.3 X 1017/cm? (2 000 appm He),
tested at 773 K.

Photo. 2. Fracture surface of the specimen.

AERF, B He FEARF 2K T. He EARR T
it He 3EFEARAF ICHN, ERBLUP 773K owv§Fh
DRERRE BV T HHMBEOHM L EEOET 2320 5
N4, BEOMMOBERIZ(1) 7ML s, (2)
#7 0.1 dpa DBESHEE - X B8EIL, (3 )BT /KR & A6
WA ART & OREE LIEERRBIC K HTELENE LS
ns.

Photo. 2 ([C5 [BRABRBOBH O AEEBHEE LR T
2000 appm He % {E£ A L 723K H T3/ 4 i Photo. 2(a)
RS & R REH RS S5 h7z. —7, 2000 appm
He 1 EA L7-8H D 773K 12 BT 55 ERBCI3kN
DIEMFEWT I XV BEIE L 72 (Photo. 2(b)). He FEVEA
KA T, FRTDH 73K BT R NEMSE %
L7,

316 - He 2EA L, Z0HOBIERE % A~/
ZMEIN oI NRTHEY, Sunno H it He % 10
appm JEA L7234, 1023K TOERGIERERICH W
THRAEBEM % T2 Y, 7 Yamamoro 5 i3 He % 50
appm ¥ A L 72 R 316 6 (JPCA) 2 923K 2 BT 5
)= THREBRICBWTHARK 352 L v 8EL T

59, —%, Icara 513 800~1600 appm He A L, 5=
B CHIBRMENT & & 72354, 800 appm He 7 AM LRI
SEPERE T T & 5 A%, 1600 appm He 7 AM 13 #5389 12 ks
RYH 2R L2 E2HELTWD). KEBRORERIZ
ZIRTOWMPEER I Ioata SDFER L —F T 5255, Hia
TOWBRE L Suwo HLOFER L —~FLTwiw, &
DA—FDO—2DFEKE & LT, Sumwvo 5 B L U Yamamoro
5 DRERIRE SR ERDABRIRE 773K iICHEXTHW
T, TERAEEINENCIEBEIFONSE. T4
b, (1)KEERIZH~BES OEEBTIE He HNEAL L DA
HBYEHOTTHBLR I 2 DRAE~NOEREL, KFED
EEDFRPIC A~ RICE T DR RN E -2
&, (2 )TrinkHaus 5DV D XS ICHBEBTRIBH T TN
TN ORKRACARHAE LA R BT A & - 2 2P, (3)%
7z, Mansur & OO X 5 129He 12 & HEBHILICIX
EAREDOKZENFECREC EENRERE LR
LNAHA, SHREOIFHLRELET S, £, B
B2 He 2{EA LG, ERTHORRHEMLLT L
HIlb, SHBITRENCMOEERECHS.

4. & E ]

(1)RPNICHE~N, RFREBIZIDREVWEDOAY Y A
NTZVEBEEICER SN, RERBRTIINE L XHE
HEDHEVDT T, WhwWwb Gas-pressure driven &l
DNTVEEE LIzEELLNS.

(2)a BENI X DAY Y ANT VLR S ¥/ 316
WCTIRMEOWMMEEENETAA SR, BRTHFIE
RETIIH T LR RBEHMOEZ L2 EXHELDLON
72, L2 L 773K 2B W C IR RN SRk b o
7z,

X [ 73

1) K. MIYAHARA, Y. OKAZAKI, M. MocHIzukl, Y. Hosor and
H. Kayano: J. Nucl. Mater., 155-157 (1988), p. 1054

2 ) The Proc. 4th Intern. Conf. on Fusion Mater. (1989) Dec.,
FllRl

3) 8. L MAYDET and K. C. RUSSELL: J. Nucl. Mater., 82
(1979), p. 271 )

4) W. G. WOLFER, C. D. van SICLEN, S. M. FoILES and J. B.
Abams: Acta Metall., 37 (1989), p. 579

5 ) H. SBNNO, H. SHIRAISHI, R. WATANABE, H KaMiTsuso, I

Konno and T. SHIKATA: J. Nucl. Mater., 97 (1981), p. 291

6 ) N. Yamamorto, H SHiraisHi, H. Kamitsuso, I Kouno and
T. SHIKATA: [6] k, 133-134 (1985), p. 493

7 ) N.IGATA, K. MiYAHARA, C. TADA, D. BrasL, S. HaMADA,
T. Sawal, H. Kavano and Y. Hosor: [F] 1, 141-143 (1986),
p. 543

8 ) H. TRINKAUS and H. ULLMAIER: [5] I, 155-157 (1988),
p- 148

9) L. K. MANSUR and M. L. GRossbECK: [7] b, 155-157
(1988), p. 130

— 160 —



