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Recent advances in understanding the subsurface microstructure and microchemistry of niobium (Nb) have
led to significant improvements in the quality factor (Q0) of superconducting radiofrequency (SRF) cavities.
Beyond traditional surface treatments, emerging evidence highlights the critical role of the bulk microstruc-
ture, particularly in influencing the trapping and expulsion of residual magnetic flux during cooldown. We
explore the possibilities to change the bulk microstructure by deep-drawing high-purity, cold-rolled Nb sheets
into half-cells and fabricating cavities. Notably, forming half-cells starting with a cold-worked Nb sheet prior
to heat treatment yields a more uniform and homogeneous microstructure, which correlates with enhanced
flux expulsion and improved Q0. In this work, we systematically investigated the effects of varying degrees of
cold work followed by heat treatment, on the microstructural evolution of SRF-grade Nb. We also demonstrate
the feasibility of fabricating cavities from these cold-worked Nb sheets and assess their flux expulsion behav-
ior. The results demonstrate that tailoring the initial deformation state of Nb offers a promising pathway to
consistently optimize SRF cavity performance.
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