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Executive Summary 
 
This project takes a high-throughput and integrated approach by using microstructurally-graded 
specimen design, small-scale mechanical testing, proton irradiation, and high-throughput 
testing, and material characterization to accelerate the data development and understandings of 
(1) irradiation-assisted stress corrosion cracking (IASCC), (2) deformation behavior, (3) 
microstructural evolution of irradiated additive-manufactured (AM) 316L stainless steel (SS) in 
light water reactor environments. The study aims to fulfill the data need to identify the safety 
concerns of laser AM for nuclear and support NRC to develop guidelines for reviewing industry 
proposals and licensing of laser AM. The research contributes to NRC’s regulatory activities 
through rapidly developing a large dataset of radiation properties of proton-irradiated AM 316L 
SS, revealing the fundamental mechanisms of IASCC and irradiation behavior, surveying 
different post-process treatments to AM SS to support industry’s interests, demonstrating the 
validity of the proposed high-throughput approach for other radiation experiments including 
neutron irradiation. 
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