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steel and its effects oiCharpy impact energy

Lu Wu, Wei Zhang, Shaoyu Qiu, Xiaoyong Wu,
Zhen Wang, Wen He, Bang Wen, Haisheng Zhang, Huajun Mo

1 The First Institute, Nuclear Power Institute of China
2 National Key Laboratory for Nuclear Fuel and Materials, Nuclear Power Institute of Chir

18" September, Helsinki



11111
1110RN
11 1LN
11 1AM

Introduction

Experimental

Results and Discussion

Conclusions



11110
RN

= P
: N
-
.
111110
L LLARN

13 &3

L - . 4
R N : b g
v _ e CNNC
_.

V One of the most
Important safety shield
of the reactor

V Cannot change,
determined the lifetime
of the reactor

Severeconditions:

U Neutron irradiation
: 0 Multi -stresssituation
Reactor Pressure Vessel i High temperature and
thermal shock

Key Issue& . .
o U Water/steamcorrosion
U lrradiation embrettlement i é é
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The Charpy V-notchimpact energies of theA508-3 steel from
the HFETR as a function of temperature for the un-irradiated

and irradiated conditions at neutron fluenceof 2.97 10 n/cm?
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The main reasons of the irradiation > , @ g
embrittlement of the RPV steelareE o il o0®®
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, The precipitation of nanoscale atomic_—~* @ % ’
clusters(Copper, Nickel, Manganesegtc.) :' 13,3 .
2

. The formation of dislocation loops inside . o o
matrix Cu Snm

., The segregation of PhosphOris atoms
beyondboundar
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Charpy V-notch impact energy
curve of A5083 steel
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The impact energies of un-
wnadiated and postirnadiated
A508-3 steel under the same
testingenvironmentare unstable

WHY?
Microstructure?
Grain Size?
Defects?
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Grinding and
[
Charpy V- Optical
notch sample Precision cut microscopy
preparation observation
HFETR Charpy SEM

Irradiation impact test observation
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Charpy V-notch impact energy curves of A508 steel

Irradiation Neutron fluence  Test temperature Charpy V-notch

Samples Temperature impact energy
T N7 ~ n/cm?” T N” E J
1# 2902 15 0 24 263
2t 2902 15 2.97 10% 0 213

3# 2902 15 2.97 10'° 0 8
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Zwick RKP450 Charpy impact Leica MEF4A Optical microscopy
testing machine inside hot cell
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FEI Quanta 450 FEG field emission scanning electron microscope with EDS
Inside a cast iron cell
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SEM image of the fracture



