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Abstract
High-Entropy Alloys (HEAs)/Medium-Entropy Alloys (MEAs) provide a novel design concept for metallic biomaterials. A non-equiatomic bio-applicable as-cast Ti40Nb25Zr25Ta10 (with 0.5 at.% O) MEA was surface remelted by laser. The consequent effect on the constituent phases, microstructures, mechanical properties, tribological and corrosion resistance properties was investigated. The alloy exhibited a stable body-centred cubic phase after laser surface remelting with a significant decrease in grain size from about 106 μm to 12 μm, accompanied by an increase in hardness from 4.44 ± 0.29 GPa to 7.58 ± 0.15 GPa. Accordingly, the wear rate decreased by 22.5% at applied loads in the range of 200-600 μN loads. The corrosion current density of the laser surface remelted MEA (0.013 ± 0.06 μA/cm2) was reduced compared to the as-cast microstructure (0.034 ± 0.08 μA/cm2) in Hank’s solution. The improved corrosion resistance can be attributed to the resulting finer grain sizes. Laser surface remelting offers a potential approach for modifying the Ti40Nb25Zr25Ta10 MEA for biomedical applications [Figure 1].
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Figure 1. Effect of laser remelting on the microstructure of Ti40Nb25Zr25Ta10 (with 0.5 at.% O) MEA.
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