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ABSTRACT: The hardening and embrittlement characteristics of high-energy heavy-ions irradiated reactor pressure vessel
AB508-3 steel are measured by small punch test method, which provides experimental basis for the life prediction of reactor
pressure vessel under working conditions. The high energy C®* ions provided by Heavy lon Research Facility are used to irradi-
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ate A508-3 steel at 290 ‘C by means of energy degrader, and a certain thickness of quasi-uniform damaged layer are formed on
the sample surfaces. The load-displacement curves of A508-3 steel with different irradiation doses are obtained by small punch
test. Through the analysis of the |oad-displacement curves obtained from the small punch test, the irradiation hardening and em-
brittlement characteristics of the samples with different irradiation doses are determined. The hardening and embrittlement of
A508-3 steel increased with the increase of irradiation dose. It showed a linear increase before 0.15dpa, then increased slowly,
and reached saturation at about 0.2dpa. The change trend of radiation hardening and embrittlement is consistent.
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Fig.1 SRIM calculated the distribution curve of displacement

damage with depth after 84 MeV C®" ions passing through the
gradient energy reducer
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Fig.2 Schematic of small punch device
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Fig.3 Load-displacement curves of RPV steel of small punch
test under different irradiation doses
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Fig.4 Irradiation hardening rate curve of RPV steels under
different irradiation doses

2.2 wERAEL

MNP AT IR A 2 B B - R i 2 b, AT LIS
BN KRBT (E Proaoe FIXS BLAINLFS e, A IR
i AR R R AR G o PRI, AT L e 0 7 e R A
{E Proax TSI AAERS dima A H W B AR ity 1) SEE 1
PEMARAF R FR IR e fe P e, 45 anE 5 o,
BERT LAt B R R0 S AN BT T, e i B SEE P A
RABHHE R, 0.15 dpa LART L2 ZMERE 15 105 4 i
A SEPEAD R R A3 K, 29 0.2 dpa i 1K B 1 R 3
X5 4 s IREE LR B —E L RPV )
e B AL S B AL R 2k, IF B R 3

—_
(=)

o Data point
Fitted

Ductility rate/%
© = N W B L O ® O

1 1 1 1

& 1
0 0.05 0.10 0.15 0.20 0.25 0.30
Dose/dpa

K5 AS[RGRE BGR AT RPV OB il (4 i £ it 2
Fig.5 Irradiation embrittlement curves of RPV steel under
different irradiation doses
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