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Anisotropic Response of Laser Additively

Manufactured Nuclear Alloys to Radiation Damage

Additive manufacturing has emerged as a viable fabrication method to
create high performance components with complex geometries in a
potentially time- and cost-effective manner. However, limited
experimental results have been reported on the response of additively
manufactured nuclear alloys exposed to high doses of radiation
damage. The primary topic of this presentation will cover the radiation
response of Inconel 600 and 316L stainless steel rods built using laser
additive manufacturing (LAM). Conventionally manufactured controls
were purchased from a commercial vendor and concurrently
characterized for comparison. All rods were similarly heat treated with no
cold working. The samples were irradiated using neutrons (low dose)
and self-ions (high dose), and characterized to investigate the LAM build
orientation dependence of the mechanical and microstructural changes
induced by radiation damage. In general, as-annealed LAM rods had
anisotropic microstructural and mechanical properties. Additionally, LAM
rods showed a variety of anisotropic changes due to radiation damage,
including hardening and segregation.  Build direction-dependent
empirical relationships were generated which approximately fit the
radiation-induced hardening and segregation data. Phenomenologically
meaningful relationships were also derived based on dislocation
interaction theory which closely fit the measured hardening and
segregation data. Other topics will also be discussed briefly, including
the fabrication of the accident-tolerant nuclear fuel candidate UN/U3Si2,
and the development of nano-enhanced targeted radionuclide therapy
for the treatment of cancer.




