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Abstract

As a result of the industrial development witnessed by the world in all fields, scientists and
researchers have sought to manufacture new materials with distinct engineering properties
at a low economic cost, in line with the various industrial uses and applications, including
reinforced metals. Reinforced aluminum alloys are defined as modern engineering materials
consisting of two or more materials with different properties, one of which must be an
aluminum alloy, and the other can be ceramic, glass, or metal reinforcement materials.

In this research, composite materials were prepared based on the alloy (AA 6063) and
reinforced with micron-sized common particles of silicon carbide (SiC) at a fixed weight
percentage (8 wt.%) and graphite (Gr) at variable weight percentages (2, 4, 6, 8 wt.%) by
stir casting (SCT) method to obtain hybrid Aluminium with improved mechanical
properties. Then, heat treatment - Precipitation Tempering - T6 was performed on the
reinforced cast samples (solution heat treatment and artificial aging). After that, mechanical
examinations and tests were carried out on all samples. The microscopic examination and
(XRD) results showed that the hybrid supporting particles were distributed in a quasi-
homogeneous manner, thus the process of obtaining hybrid reinforced Aluminium (HAMC)
by stir casting (SCT) method was successful.

In general, the test results showed that the hardness, yield stress and ultimate tensile
strength improved with the addition of hybrid reinforcement particles and heat treatment
compared to (AA 6063) and that the best mechanical properties were obtained at
reinforcement ratios (8% SiC + 6% Gr) of sample - E compared to the rest of the samples
with an improvement rate of properties exceeding (50%), as the hardness value in the
mentioned sample reached (97 Hv), the Ultimate tensile strength value (254 MPa) and the
yield stress value (209 MPa).

Keywords: Reinforced Aluminium, Hybrid Particles, Stir Casting, Heat Treatment
Ultimate tensile strength , Hardness .



