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Abstract Our study combines type 420 stainless steel enhanced with spherical cast
tungsten carbide (WC/W2C) powder to produce laser powder bed (LPBF) fusion
processed metal matrix composites (MMCs). The size of utilized raw powders for the
additive manufacturing process was controlled, with the resulting LPBF Type 420 + 5
wt% WC/W2C microstructure consisting of austenite, martensitic, and W-rich carbides
(WC/W2C, FeWsC, MseC, and M7Cs) ranging from nm- to um- length-scales. The
spherical cast WC/W2C demonstrated exceptional compressive strength and wear
resistance. The incorporation of W and C from reinforced particles enhanced the
resistance to pitting corrosion, resulting in WO3 and austenite phase formation. The
underlying mechanisms contributing to the enhanced mechanical properties and
corrosion resistance are discussed, offering valuable insights to advance the
application of MMCs through LPBF additive manufacturing routes.
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