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Assessment of Irradiation Embrittlement of Domestic RPV Material

Sun Kai, Feng Mingquan, Li Guoyun, Wu Yazhen, Li Furong
Nuclear Power Institute of China, Chengdu, 610213, China

Abstract The Charpy impact specimen and 0.5T-CT specimen extracted from a certain
domestic RPV material are irradiated in HFETR with fast neutron £ 1 MeV influence of
3.0x10" em™. In accordance with unirradiated and irradiated Charpy impact test, the measured
ARTnpr i1s 48, while, according to the fracture toughness test in ductile-brittle transition region,
the measured AT, is 53 , these actual measurement results demonstrate that the irradiation

embrittlement effect is obvious. The R7ty based on the fracture mechanics methodology to be an
alternative indexing to R7npr could further exploit the underlying safety margin of RPV and
improve the economy of NPP.
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CIIl—2 AT41_] AT() AT41_]Z
289+15 E 1MeV 8.0x10"”  AT,=1:1.10
em s 3.0x10" cm™ RG1.99 ART\pr
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1
Table 1 Forging Chemical Composition
C Si Mn Cr Ni A% S P Cu Fe
1% 0.19 0.19 1.46 0.11 0.76 0.005 0.002 0.005 0.02
2
Table 2  Fracture Toughness Data
/ K 11 MPaym Jem™ Ty
Al -95 90.49 0
A2 -95 87.62 0
A3 -95 95.43 0
A4 -95 89.37 0 06
AS -95 139.29 0
A6 -95 131.26 0
AT -95 84.81 0
A8 -95 83.52 0
Bl -47 85.03 3.0x10"°
B2 -47 103.65 3.0x10"
B3 47 6621 3.0x10"
B4 -47 73.14 3.0x10”
BS -47 114.31 3.0x10" 43
B6 -47 134.62 3.0x10"°
B7 47 92.82 3.0x10"
B8 47 80.40 3.0x10"

Ky 11
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