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This work explores the effects of displacive radiation damage in ZrN, using ion beam

irradiations.

* Next generation nuclear power reactors will use novel fuel types, promising
improved efficiency and safety.

e UN is an advanced fuel concept possessing a high fissile U density, thermal
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conductivity and melting temperature. v
e ZrN is the surrogate system of UN possessing similar chemical properties and ‘

identical structure. \ L TARGETS m B .
e As fuel ages, radiation-induced damage accumulates, leading to undesirable SPS (cg-ZrN) IBAD (nc-ZrN) Cg-ZrN & nc-ZrN

material property changes. S
A better understanding of UN material behaviour and related mechanistic Characterisation
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e 600 keV Ar* irradiation (UKNIBC
University of Surrey)

 Midrange doses (~¥250 nm): 1, 5, 10, 50,
100 dpa

* Beam current: 0.05-0.17 uA

 Max fluence: 1 x 107 ions/cm?

processes is needed if it is to be employed in next generation reactors.

Experimental objectives:
* |nvestigate the mechanistic role of damage induced by the primary knock-on atom
(PKA) of neutrons.

 Explore the effect of coarse-grained (cg) and nanocrystalline (nc) grain size on
radiation tolerance

* Correlate microstructural modifications to changes in bulk material properties. TEM Nanoindentation
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 Mechanical properties are not detrimentally affected by displacive ion interactions.
Ongoing Work

 TEM characterisation of 600 keV Ar irradiated nc-ZrN
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Hardness (left) and modulus (right) evolution of cg-ZrN vs. depth probed. Linear fits in
corresponding colours have been applied to help guide the eye
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