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Abstract

This presentation will describe our work on the microstructural characterization and ion
irradiation responses of a Fe-based nanostructured ferritic alloy or ‘NFA’ (Fe-9Cr-2W-0.2V-0.4Ti-0.3Y,03)
and a Cr;C,@SiC-NFA composite for fuel cladding applications. We have examined irradiation response at
doses of 0, 1, 3, 5 and 10 dpa and temperatures of 300°C and 450°C using TEM equipped with in-situ ion
irradiation capabilities at Argonne National Laboratory. Both the NFA and CrsC,@SiC-NFA samples show
significant dislocation density after 10 dpa at 300°C. However, the Cr3C,@SiC-NFA composite shows a
significantly lower dislocation loop density and a smaller average loop size during the irradiation at 450°C
as opposed to the NFA. At 300°C, microstructures of
NFA and CrsC,@SiC-NFA show predominantly
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additional Si element in the CrsC;@SiC-NFA sample
could have been an important factor in determining
the dominant loop types.

Mechanism of irradiation of NFA and Cr3C,@SiC-
NFA composites
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