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Abstract

Metal matrix composites have gotten attention as advanced materials
with outstanding properties like high specific strength, high specific
stiffness, and wear resistance. Nowadays, conventional materials in
different automobile and aerospace industries are gradually getting
replaced with different composites materials. Magnesium is the lightest
matrix material compared to other alloys like aluminum alloy and steel.
In the present research study, a self-propagating high-temperature
synthesis route is adopted for the in-situ synthesis of RZ5/(4, 6, and 8
wt.%) TiB2 reinforced magnesium alloy-based metal matrix composites.
The RZ5 alloy and cast composites are solutionized to enhance the
mechanical properties of the materials. A microstructural study of the
composites is carried out using an optical microscope and field emission
scanning electron microscope (FESEM) and revealed near-uniform
distribution of TiB2 reinforcement in the magnesium RZ5 alloy matrix. X-
ray diffraction showed the formation of the TiB2 reinforcement along
with the transient phase like TiB and MgB7. The addition of TiB2
reinforcement in the RZ5 alloy matrix enhanced the hardness, tensile
strength, and impact strength of the composites. However, solutionized
heat treatment minutely decreased the hardness and impact strength.
The ultimate tensile strength and ductility of the composites are improved
by solutionizing heat treatment. The FESEM micrograph of tensile
fracture surfaces showed micro dimples and tear ridges, indicating a
mixed-mode of fracture.
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