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Ni-Si-B alloys stand out for their high corrosion resistance and mechanical properties at high temperatures, able them to compete with austenitic stainless steels for applications in aerospace, aeronautical, nuclear, chemical, automotive, as well as tools and molds industries. Ni-Si-B alloys can be processed by casting, rapid solidification, brazing, thermal spraying or laser deposition. The casting root is one of the most direct manufacturing processes for producing finished shape components.



The microstructure of Ni-Si-B alloys processed by casting depends essentially on the chemical composition, the inoculation of the melt and the cooling rate. Given the variation in the chemical composition of the melts and the thermal gradients imposed by the wall thickness of the cast component, the microstructural variation is high, and consequently, significant variation in the mechanical properties is expected. Therefore, it is pertinent to study the influence of chemical composition on the volume fraction of phases formed: austenite, borides (Ni3B) and silicides (Ni3Si). While the hard phases provide high hardness and wear resistance, the austenitic matrix is characterized by high ductility and toughness.



This study is focused on the influence of boron on the microstructure and hardness of a Ni-Si-B cast alloy. For this purpose, samples with different boron contents were fabricated by the lost-wax casting process. Differential scanning calorimeter (DSC-TGA) analysis was employed to study the reactions that occur during solidification and the microstructure was characterized using scanning electron microscopy (SEM-BSE) with energy-dispersive microanalysis (EDS), and X-ray diffraction (XRD). The resulting phases were also characterized by hardness tests. Furthermore, the interpretation of experimental results on the kinetics of phases formation under casting conditions was compared and complemented with thermodynamic simulations using the Thermo-Calc software. The results reveal that there is an increase in the percentage of nickel borides (Ni3B) as the boron content increases, which is accompanied by a considerable increase in the hardness of the alloy.
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