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Advanced Gas-cooled Reactor Claddings

20Cr/25Ni Nb-stabilised Stainless Steel

Austenitic Stainless Steel
Fe-Ni-Cr alloy

¢ high corrosion resistance
® NO ductile-brittle transition
® high creep resistance

e Juring service — high-temperature neutron
bombardment

e after 3 or 4 years of service = storage into water
ponds
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Sensitisation & Inter-granular Corrosion

\ SenS|t|sat|on can be Neutron Irradiation
radiation-induced [1] *

Interstitial Frenkel Pairs

. ‘ ‘ ‘ Radiation Induced
‘ ‘ Segregation
\/aoanoy boundaries:
e Cris depleted
e Siis segregated
. ‘ ‘ e Niis segregated
o ) MANCHESTER [
-
@X < MRS e oo @ DISTINCTIVE

LABORATORY .
The University of Manchester
7 a Low Carbon Futor® INSTITUTE Dalton Nuclear Institute

At the grain




Intense lons Beam

e casy variation of irradiation parameters
e shorter irradiation

e |ittle or no residual activation

® Money saving

Approach

DAFNE

Dalton Accelerator for Nuclear
Experiments
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e 5MV Tandem Van der Graaf Accelerator
e ? joNn sources
* 5 beam-lines
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Experimental
Results
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As Received Sample

Irradiation

As received ‘
Mounting
Grinding

Mechanical
Polishing

¢ \Water-based diamond
suspension (1um)

e Colloidal silica
suspension (0.04um)
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Irradiation

3MeV Proton Irradiation

Beam Average Current — 9.8uA
Duration — 59h
Sample Average temperature — 350°C
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Irradiation

>

di 0.77mm

g o 03mm SAMPLE HOLDER
N~
% e Blind flange
¢ \\ater feedthroughs
v ® Heater
< > ' '
607 . Shlms (with a 2x2cm?
windows)
?;Tnziﬁzs e Auxiliary heater
e mechanical polishing * SAMPLE
e final step: colloidal ® (g shim
silica solution
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Gamma Spectrum of 20/25 Stainless Steel
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Radiation- mduced Damage

I Irradiation
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Summary

- Developed sample preparation technigues

- mechanical polishing

» electropolishing
- Started the characterisation of the sample

- Image

- EDS - matrix composition and precipitates
- Prepared an irradiated sample (0.3dpa)
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- TEM

* [rradiated sample

* preparation for EM
® characterisation

- Segregation of alloying elements
close to g.b.

- Radiation-induced phases
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Thank you for your attention
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