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Abstract

In This research an Aluminum alloy (AA7075) was reinforced with hard particles having size
of micron of Titanium Oxide with a fixed weight percentage (6wt%) and Silicon Carbide
particles are added in variable weight percentages (X=3, 6,9 ,and 12 wt%) by stir casting
technique (SCT).Then, after the reinforcement, we increased the mechanical efficiency with
the cold rolling process (CR) with forming rate (R =25%) and the rolling was followed by a
solution heat treatment (T6)on all reinforcement samples.

The results of microscope have shown uniform distribution, hybrid reinforced Aluminum
alloy successfully prepared and effectiveness of Stir casting technique.

The results of tests have shown The Hardness, Compressive and Tensile strength were
determined, with the addition of hybrid reinforcement particles and the increase in its
percentage and thermal mechanical treatment improved from mechanical behavior compared
to (AA7075) alone. and that the best mechanical properties were obtained after mechanical
heat treatment at reinforcement ratios (6% Tio2 + 9 % SiC) compared to the rest of the
samples with an improvement rate of properties exceeding (80%)-Sample D2- as the hardness
value in the mentioned sample reached (165.5 Hv), Compressive strength value (389 MPa)
and the Ultimate tensile strength value (334 MPa).

Keywords: Aluminum alloy (AA7075), Mechanical behavior <Hybrid reinforcement, Stir
Casting Technique (SCT), Cold rolling, Solution heat-treatment, Compressive strength.
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