X-Ray Diffraction to Predict Stronger Welds in Reactor Steel
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; ' B Scientists demonstrate how manufacturing and heat treatment
. s shape weld structure in reactor steels and introduce a more
= ; 2 accurate model to predict heat-affected zones (HAZs).
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improving predictions of long-term reactor vessel performance.

Emerson, J. N., Marrero-Jackson, E. H., Nemets, G. A, Topsakal, * Advanced heat treatment removes retained austenite and improves

M., Gill, S., Wharry, J. P., & Okuniewski, M. A. (2026). Influence

of fabrication on microstructure and heat affected zone width uniformity for a more consistent ha rd ness.

in weldments of nuclear reactor pressure vessel steel.

Materials & Design, 263, 115521. * The new model accounts for pores in the material to accurately predict

https://doi.org/10.1016/j.matdes.2026.115521 . ) . i
the size of the weld-affected area, matching measurements within less

UNIVERSITY OF

than 1% error. 57 PURDUE ILLINOIS (&) Brookhaven

UNIVERSITY.

Work was performed in part at NSLS-II

AAAAAA -CHAMPAIGN

o U.S. DEPARTMENT OF Ofﬁce of - .
'ENERGY | science https://science.osti.gov/



	X-Ray Diffraction to Predict Stronger Welds in Reactor Steel

