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Austenitic stainless-steel grades are outstanding materials due to their excellent corrosion resistance combined with their mechanical strength, toughness, and ductility. These properties combined with a high weldability have led to their widespread use in components for the maritime, petrochemical, chemical, nuclear, biomedical, and food industries. Notwithstanding their wide range of industrial applications, these alloys have a poor wear resistance that restricts their use in more demanding service conditions. Therefore, the development of a localized reinforcement with hard carbide particles would improve the surface wear performance while preserving the corrosion resistance level and mechanical strength of austenitic stainless steel [1,2,3,4].



This work addresses the process of reinforcing cast austenitic stainless-steel specimens with WC-metal matrix composite (MMC). For that purpose, WC and Fe powders were selected, mixed in a volume ratio of 40:60, and cold-pressed at 230 MPa into parallelepiped preforms that were then inserted into selected regions of a sand mold before pouring the stainless steel. After casting, the specimens were subjected to standard solubilization at 1075 °C for two hours to dissolve chromium carbides that may have precipitated at the grain boundaries during solidification, causing a detrimental effect on the intergranular corrosion susceptibility of the steel. The microstructure of the WC-MMC reinforcement and bonding interface was characterized by SEM/EDS, EBSD, and XRD, whereas the mechanical response was evaluated by micro-abrasion and hardness tests.



The results showed that the WC-MMC reinforcement behaves as a graded material with a variable chemical composition and microstructure along its depth. The zone nearest to the surface is characterized by WC, (Fe,W,Cr)6C and (Fe,W,Cr)3C carbides randomly distributed in a martensite matrix. In the inner zones, (Fe,Cr,W)7C3 and (Fe,Cr,W)23C6 carbides have precipitated in the interdendritic regions of the austenite, forming a multi-carbide interdendritic network. The WC–MMC reinforcement led to an increase of six times the hardness of the stainless steel and a decrease of the wear rate by nearly 70%.
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