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Compression and energy absorption behavior of microwave sintered medium entropy alloy reinforced Magnesium matrix composite foam
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The present study incorporates sintering dissolution process to prepare a medium entropy alloy (MEA) reinforced Magnesium foam using carbamide particles as space holder for energy absorption application. A refractory BCC MEA (TiMoNb) prealloyed powder was fabricated through mechanical alloying route and used as the reinforcement in Mg matrix in order to achieve better mechanical properties. The TiMoNb prealloyed powder showed the presence of a single-phase BCC solid solution along with some minor peaks of Ti. The carbamide particles were removed through sintering dissolution process at a temperature of 300[image: image2.png]°C



 followed by final sintering of the green foam using microwave sintering at 550[image: image4.png]°C



 for 15 minutes with a high heating rate of 20K/min. Further, the homogeneous mixing of TiMoNb reinforcement in Mg matrix was confirmed by XRD phase analysis and EDX color mapping. The reinforcement content was varied from 0 weight percent (wt %) to 10 wt % while keeping the porosity of foam within the range of 33-38 % to capture its effect on mechanical response of composite foam. With the increase in the wt % of reinforced MEA, the compressive strength improved significantly owing to particle strengthening and grain refinement. The optimum combination of strength and energy absorption was obtained at 7.5 wt % reinforcement owing to the excellent interfacial bonding which facilitated effective load transfer mechanism. Incorporation of 7.5 wt% MEA reinforcement improved the peak strength and energy absorption by 81.6% and 159.3% respectively as compared to the pure Mg foam. 
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