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C@ Background: MAX phases, a class of layered ternary ceramics, are a candidate material for accident tolerant fuels (ATFs), and as structural materials in Gen IV reactors. ATFs would enable safety

and efficiency upgrades in existing reactors. Gen |V designs operate in more extreme conditions for which novel material solutions are necessary. MAX phases are great candidates for these

applications due to their high temperature (HT) stability, radiation tolerance and healing, and corrosion resistance [1].

Fuel-loaded core of
Vogtle Unit 2
(photo: US DOE)

M - Metal
A - A-group element
X - carbide or nitride

Example MAX phase
crystal structure
(materialsproject.org)

Ti

@ Methods: To emulate the radiation and high temperature conditions of a real nuclear reactor, the samples were irradiated with ions at the Dalton Cumbrian Facility, and nanoindented at high
temperatures with a spherical tip at Oxford. The MAX phases used in this project are Cr,AIC, Ti,AlC, and Zr4(Si, Al)C,.
Cr,AlC and Ti,AlC samples were irradiated with 5.8 MeV Ni* ions, and Zr,(Si, Al)C, with 2 MeV H*ions. For high temperature nanoindentation, the samples and the tip were heated up to 700°C.
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6@ Results: Elastic moduli are stable at temperatures up to 700°C and with respect to irradiation with 5.8 MeV Ni4* ions and 2.0 MeV H*!

Elastic Modulus vs Temperature
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Focused ion beam sample preparation for transmission electron TEM of an |rrad|ated Ti,AlC indent. The fluorescent Ti,AlIC modulus is stable up to 700°C. Analysed according
microscopy (TEM) green streak is implanted nickel to [2] and [3]
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