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Abstract: Pressure vessel is the critical and unchangeable component of the PWR during its service lifetime, which de-
termines the lifetime of nuclear power plant. The property decline of pressure vessel is mainly caused by large dose and
high energy neutron irradiation during the long term service. Irradiation can reduce the toughness and increase the brittle-
ness of the pressure vessel materials, thus raising the potential risk of brittle fracture. So irradiation embrittlement resist-
ance of pressure vessel materials has been the focus in the field all over the world. The irradiation test ( ~3 x 10" n/em?,
E=1 MeV) in research reactor of the pressure vessel material has been carried out. And the mechanical performances
have been tested and analyzed after neutron irradiation, including impact property, dynamic fracture toughness, and fa-
tigued property. Meanwhile, by comparing the properties of un-irradiated and irradiated material, we can evaluate the irra-
diation embrittlement resistance of the pressure vessel material.
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Table 1 Working nuclear power plants at present in china

Name Type Status e(r?:?g(;iitMe%V
First phase of qinshan PWR  Working 300
Daya bay PWR  Working 984 x2
Ling-ao PWR  Working 985 x2
Third phase of ginshan HWR  Working 728 x2
Second phase of ginshan PWR  Working 642 x2
Tianwan PWR  Operating 1 060 x?2
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Table 2 Components of A508-1I steel(w/% )

Components C Si Mn P S Cr Ni Mo

\Y Cu Co As Sn Sh Al B Fe

Contents, w/% 0.19 0.17 1.41 0.003 0.002 0.12 0.74 0.48 0.002 0.03 0.006 0.003 <0.0020.0007 0.016 0.0003 Bal.
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Fig. 1  General View of the Irradiation Sample and Device
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Table 3 Parameters of Neutron Irradiation
Dose Fluence Estimated Actual
Sample (E=1MeV) (E=1 MeV) Tempera- Tempera-
/nem 2s™' /ncem? ture/°C ture/°C
Fatigue Test 1.08 x 10" 3,46 x10"° 290 315
Impact Test  9.84 x10'2  3.16 x10"
Ky Test  8.61x10'?  2.77 x10"
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Table 4 Impact Property of A508-1 Steel
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Fig. 3 Impact energy — temperature transition curve of RPV ma-

terials; (a) materials made in China and (b) materials

made in Japan
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Fig. 5 Strain amplitude — lift cycles transition curve of A508-1 Steel
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