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Abstract

There are critical societal needs to have clean energy. improve energy efficiency, and enhance the safety
and reliability of energy systems. Nuclear energy 1s an important form of clean energy and plays a notable role in
decarbomzing the economy and combating the climate change. Materials used 1n nuclear reactors are subjected
to severe damages by the extremely harsh environments, mncluding mtense irradiation, high temperature, high
mechanical stress. and corrosive atmosphere. Life extension of current nuclear reactors and development of next-
generation nuclear reactors require advanced manufacturing of more robust matenials with enhanced properties
and performance. There are two approaches to enhancing irradiation resistance: 1) engineening microstructure of
existing matenials, and 2) developing new materials with new compositions. These eventually need to be enabled
by advanced manufacturing In this seminar, research projects will be discussed involving advanced
manufacturing of nanostructured steels with enhanced mechanical properties and irradiation resistance, as well as
of novel high-entropy alloys. The manufactured matenials were assessed for mechanical properties, high
temperature stability and iradiation performance. Additive manufactuning of silicon carbide and its composites
will also be showcased.
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