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Study of effect of loading rate on tensile properties of aluminum alloy and aluminum
matrix nano-composite

M. Azadi Faculty of Mechanical Engineering, Semnan University, Semnan, Iran
M. Zomorodipour

A. H. Fereidoon

Faculty of Mechanical Engineering, Semnan University, Semnan, Iran
Faculty of Mechanical Engineering, Semnan University, Semnan, Iran

Abstract

In the present article, the impact of the loading rate on tensile features of the piston aluminum-silicon alloy, with and without silica
nano-particles has been studied. Tensile tests were performed on casted specimens at different loading rates. Then, obtained
experimental data were analyzed by the Minitab software, for the sensitivity analysis to find the effect of the loading rate on tensile
properties. Results showed that in samples without silica nano-particles, the yield stress and the elongation of the material increased
and decreased, respectively; when the loading rate increased. Microstructure images indicated that silica nano-particles were
embedded to the silicon element. As a result, higher values of the silicon element were found in the aluminum matrix. However, the
size of silicon particles was smaller in the nano-composite. The fracture surface illustrated that by increasing the loading rate in
tensile testing and by the addition of silica nano-particles, the brittleness of the material increased.

Keywords: Aluminum-silicon alloy, Aluminum matrix nano-composite, Tensile properties, Loading rate, Sensitivity analysis.
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