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Abstract

Much excitement arose in nuclear energy research communities around the globe with the discovery
of nanostructured ferritic alloys (NFA) at the beginning of the 21st century. NFA’s evolved from oxide
dispersion strengthened (ODS) alloys, which have been around for many decades, due to refinement
in the microstructure consisting of an ultra-fine grain structure and high concentration of nano-size (~2-
5 nm) oxide particles. Many studies have demonstrated that NFA’'s possess remarkable high-
temperature strength resulting in outstanding creep performance combined with very low swelling
rates and less hardening during exposure to high-dose irradiations. This presentation will cover the
goals of the US DOE’s Nuclear Technology Research and Development Program’s Advanced Fuels
Campaign that emphasizes understanding fabrication methods for producing thin wall tubing, including
studies dealing with recrystallization, texture and plastic deformation, joining thin components by
friction stir welding and the response of microstructure and mechanical properties of NFA exposed to
neutron irradiation.
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Dr. David Hoelzer is a Senior R&D staff member at Oak Ridge National Laboratory in the Alloy
Behavior and Design Group and a Research Associate Professor in the Nuclear Engineering
Department at the University of Tennessee, Knoxville. He has over 20 years of experience in physical
metallurgy and radiation effects in materials, and since 2000 has served as the Pl on several projects
that developed the internationally recognized 14YWT ODS ferritic alloy for advanced nuclear energy
systems with superior tensile strength, thermal creep and radiation resistance. He obtained his PhD,
MS and BS degrees from the Materials Science and Engineering Department at the University of
Florida, Florida, USA. He worked as an Adjunct Faculty and TEM Technical Specialist Il at the New
York State College of Ceramics at Alfred University, Alfred, New York from 1992 to 1998 prior to
joining the research staff at Oak Ridge National Laboratory in 1998 to the present followed by joining
the Department of Nuclear Engineering, University of Tennessee, Knoxville, Tennessee as a
Research Associate Professor in 2016.

About Oak Ridge National Laboratory - ORNL

Oak Ridge National Laboratory (ORNL) is a multiprogram science and technology national laboratory
sponsored by the U.S. Department of Energy (DOE) and administered, managed, and operated by
UT-Battelle as a federally funded research and development center (FFRDC) under a contract with the
DOE. ORNL is the nation’s largest multi-program science and technology laboratory. ORNL's mission
is to deliver scientific discoveries and technical breakthroughs that will accelerate the development
and deployment of solutions in clean energy and global security.

Today, ORNL pioneers the development of new energy sources, technologies, and materials and the
advancement of knowledge in the biological, chemical, computational, engineering, environmental,
physical, and social sciences. ORNL's scientific programs focus on materials, neutron science,
energy, high-performance computing, systems biology and national security.

ORNL partners with the state of Tennessee, universities and industries to solve challenges in energy,
advanced materials, manufacturing, security and physics. The laboratory is home to several of the
world's top supercomputers and is a leading neutron science and nuclear energy research facility that
includes the Spallation Neutron Source and High Flux Isotope Reactor.

ORNL hosts the Center for Nanophase Materials Sciences, the BioEnergy Science Center, and the
Consortium for Advanced Simulation of Light-Water Reactors.
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