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Abstract: Binder jet printing (BJP) is gaining momentum as a scalable metal additive manufacturing
platform because it decouples shaping from densification, enabling low residual stress, isotropic
microstructures, and high production throughput. Yet major challenges remain: achieving full density
without distortion, fabricating complex internal architectures, and expanding the process to oxidation-
sensitive alloys such as aluminum. In this seminar, | will present a research trajectory that began at
Michigan State University and continues at Naval Research Laboratory, aimed at overcoming these
barriers through integrated process science and accelerated materials screening. In collaboration with
Prof. Patrick Kwon, foundational work on stainless steel 316L established sintering protocols capable
of producing near-full-density parts without infiltration, revealing key process—structure—property
relationships in BJP. Building on this framework, we demonstrated the fabrication of various SS-based
microfluidic or microchemical devices including micro-preconcentrators, micro-reactors, and micro-heat
exchangers. For the second part of the seminar, | will present our recent efforts to dramatically reduce
development costs for new alloy systems in BJP. We have introduced a soft-molding approach that
replicates green-body chemistry and thermal processing while eliminating the need for layer-by-layer
printing during screening. This rapid methodology was first verified with SS316L, showing the effect of
the boron nitride sintering additive and binder burnout. Then we performed systematic exploration of
binder chemistries, additive strategies, and sintering atmospheres for Al6061, achieving density and
mechanical performance greater than what has been reported in the literature. Collectively, this work
illustrates a scalable pathway for accelerating alloy qualification, expanding the materials portfolio of
BJP, and enabling structurally robust, geometrically complex metal components for aerospace and
defense applications.
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