50455 21 B 7 6 B ¥ #H &R Vol. 50,No. 2
201642 H Atomic Energy Science and Technology Feb. 2016

[ 7= AS08-3 5 45 B 1% e
OB EELERE B X

i [ R F e AL 2 A 9 B S e TR SE R r . b st 102413)

TEE SN HE R ) 25 3% (RP V)R BN HE 75 11 N AS AT B8 #8619 A2 00 8 45 o o2 B L B 05 i S e ot s 1 e 2 2
BB . A SCEE R E 7 ) 25 g8 A ORE AS08-3 4L JT JE T — & F i K F (2 10X 107 em #,EZ=1 MeV) |
W5 0 4 RS, JF AT 748 RS D0 = R I 43 BT L LR LA PR AR A vl MR RE DU L. 25 AR BUR
RS #E —100,20.,288 °C T, A508-3 4K (1% Ji AR 55 BB 43 5 34 T 83.108.52 MPa, Hii $37 88 Ji 4 5 8 7
58.61.49 MPa, ¥ Mo %% A8 {RLEE Toy 300 T 68 °C, B G REHIFRAR T 61 J. AS08-3 #1%48 FE i Ji5 M e I it
GERRW L FRIBE 60 a FWI5 , A508-3 A g il 2 5 Br 3 ff 225Kk .

KR AS08-3 1 R R 4 Y Ak

hE S %S TL341 XERARERD A XEHS:1000-6931(2016)02-0204-04

doi:10. 7538/yzk. 2016. 50. 02, 0204

Mechanical Property of China A508-3 Steel after Neutron Irradiation

LIN Yun, NING Guang-sheng, ZHANG Chang-yi, TONG Zhen-feng, YANG Wen
(China Institute of Atomic Energy. P. O. Box 275-51, Beijing 102413, China)

Abstract: Reactor pressure vessel (RPV) is the critical un-changeable component of the
reactor during its service lifetime, which prevents the radioactive leak of the nuclear
power plant core. The irradiation test (about 10 X10" cm %, E==1 MeV) of the pres-
sure vessel material of China A508-3 steel in research reactor was carried out, and the
mechanics performance tests were carried out after the neutron irradiation, including
tensile property and impact property. The results show that the yield strength increases
by 83, 108 and 52 MPa, and the tensile strength increases by 58, 61 and 49 MPa at
—100, 20 and 288 °C, respectively. The ductile-brittle transition temperature T,
increases by 68 ‘C, and the upper shelf energy decreases by 61 J. Meanwhile, by compa-
ring the property of un-irradiated and irradiated material, after irradiated to the level of
60 a service life, A508-3 steel still meets the reactor operation requirement.

Key words: A508-3 steel; neutron irradiation; irradiation embrittlement

FCHEIE T 48 4% (RPV) 2 — M i i JE 3 W RPV B g TR Y
AR O HE TR A AN I E B D . A, T RPV IR RE 7 TR W B HE 1Y
Je B L O P e B SR . U @it etk T REGE P, RPY K

7S A :2015-05-27; 48 B #§:2015-10-27
B4R BREAHERLHET H(20112X06004-002) ; [F %K T & I AT & 1T %% B35 3 (2011CB610503)
EHER N A B985, B IR B BhBRAF 5 51, Wt MR R 5 TR Ll



2 MBS AS08-3 Y IE A e

205

W%z i E R R (E=1 MeV) b4 I8,
HAEREAR IR AL, (75 RPV (1 15 7 IR B 8 47
PR W4 /N e 2 O 0 G 552

G L E R RPV By £ 8 24k Rz
— L JE RPV %2 443 B Fl & AL A 5% 1) 5 45 1]
B, P JT R RPV () fE M BB R AE ik 0F
5T, AR R 7 2% 2% B P B8 AR 0 4 Ik 43
HiA L MERG 7T 58 M R AR RPV 48 BB J5 /Y 14 58 Al
TEAG 4 HEME T0 RS S AN AT B O A% H il 3B A7 2o
T 1) 22 4 ] O TR ) AR 4 10 A N A
BB AR Bl RO B AR ORI . 7E IR E R K
% HL A K TF R R T 25 4 04 R MG Ak A7 2R K
FAE B GEA 212 0 SR 15 7R 5 %2 (14 B
G,

AR SRR X 7 ) 4 A MORE AS08-3 SN TE
49-2 Pkt =X S 06 HE (49-2 HE) AT N o 48 IR
A5 I % 8 BRI S 19 AS08-3 SN AT 71 2
PR RE I, Ao 435 7 Ao 4 B I 3R o B 3
W AS08-3 B4 4R IR A 5 7 2 Mg 1 2=
SRR M A508-3 A (P HE P fiE

1 iEERMRENR
1.1 RPV ##l

5 b B A R Dy rh [ A — EE R AL A AR
S F) A2 7= 1) AS08-3 4K 8 1 » ik 96 A4 ) 2 47
TR S AR T2 1 K ((930410) °C,
5 h, 25+ 0k ((6704+10) °C,14 h,25¥%) +
W (P k(890 £ 10) “CL, 5 h, K ¥ + [l k
(655+10) ‘C,10 h,%s¥)  HEE TR S W
21 g,

£1 ASOS3HNMITEESE
Table 1 Element content of A508-3 steel

JLER 3
C 0.19
Si 0.17
Mn 1. 41
P 0. 003

0.002
Cu 0.03
Cr 0.12
Ni 0.74

Mo 0.48
Fe Ak

1.2 ERREaENK

W EME L i, ZEEOUSRRT
R I BT SR R A AR
o i R 3 o A ) AR B B A T AT
PR B RO R I ORS af  RL BRERROIR R
(2866) C, i FEICk WA 2 fi,

O O 9

T E‘,ﬂ} e . ' '

CTikke  thik hif
s RARINE HAEANE

L=

l
B e g w0~
CTRREE  ihehikhe  Rifitke

M1 AR R B

Fig. 1 Sketch of irradiation device
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Fig. 2 Irradiation temperature record
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Table 2 Prameter for neutron irraiation
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Fig. 3 Dimensions of tensile (a) and

impact (b) specimens
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Fig.4 Stress-strain curves of A508-3 steel

before and after neutron irradiation
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Table 3 Tensile property of A508-3 steel

before and after neutron irradiation
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Fig.5 Impact properties of A508-3 steel

before and after neutron irradiation
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