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Study of the effect of magnesium oxide nanoparticles on the
microstructure and mechanical properties of aluminum-based
nanocomposites produced by modified stir casting method
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Mahdizadeh Rokhi *
1- Associate Professor, Mech. Eng. Dep., Meybod Univ., Meybod, Iran.
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3- MSc Student, Mech. Eng. Dep., Payame Noor Univ., Tehran, Iran..
4- Faculty of Mechanical Engineering, Shahrood University of Technology, Shahrood, Iran.

Abstract

In this research, "A357" aluminum base nanocomposites reinforced with magnesium oxide
nanoparticles with weight percentages of 0.5, 1 and 1.5 in different conditions such as different cooling
rates of the melt and alloy state made using stir casting method. Numerous tests have determined and
evaluated their mechanical properties such as Young's modulus, yield strength, ultimate tensile
strength, stiffness, change in length during yield, change in length during failure, fracture toughness
and hardness. According to the results, it was found that by adding magnesium oxide nanoparticles to
A357 aluminum, the mechanical properties of the resulting nanocomposite are far better than the base
alloy. It was also found that the optimal percentage range of magnesium oxide additive to increase the
yield and ultimate tensile strength is between 0.5 and 1%, to increase the Young's modulus by about
1%, to increase the the toughness and the elongation is about 0.5%.

Keywords: Aluminum-based nanocomposites, Magnesium oxide nanoparticles, Mechanical properties, Modified
Stir casting method.
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