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Experimental Study of Fatigue Loads in 7075 Aluminum Nano Composite with SiC Particles

A. H. Farzi*, M. Sayah Badkhor?", M. Babaei®
! MsC., Mech. Eng., University of Eyvanekey, Eyvanekey, Iran.
2 Assoc. Prof., Mech. Eng., University of Eyvanekey, Eyvanekey, Iran.
% Instructor., Mech. Eng., University of Eyvanekey, Eyvanekey, Iran.

Abstract

In this study, Aluminum 7075-T6 was selected as the base phase and Silicon Carbide (SiC) particles were
used as the reinforcing phase for the composite for the experiments on the yield strength, ultimate tensile
strength, and fatigue life. According to the experiment design, the SiC was prepared with three different
particle sizes, in nanometer, submicron and micron scales. SiC powder with different mass fractions with
Aluminum was cast by vortex casting by a resistive furnace equipped with an electromagnetic coil and a
vacuum pump, and the composite samples were cast according to the experimental design. The samples were
then subjected to dissolution. Afterward, T6 heat treatment was performed on the samples. Ultimately, the
prepared experimental samples were subjected to tensile and fatigue tests, followed by the relevant
standards. According to the results, reinforcement of aluminum 7075-T6 with SiC particles improved
properties such as yield strength, ultimate tensile strength, and fatigue life, but reduced the elongation and
ductility of the samples. The results indicate that 1% sample with nanoparticle size has improved the final
tensile strength by 21.33% and has the highest fatigue strength.

Keywords: 7075 Aluminum; Silicon Carbide; Fatigue Loads; Crack Growth; T6 Heat Treatment.
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