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The aim of research is to study the ability of improving the mechanical
properties of composite material based on (Al-Mg-Si) alloy, reinforced by (10%)
of silicon carbide particles (SiC,), and manufactured by stir casting with using
vortex technique. The artificial aging was done of unreinforced alloy and
composite material at constant aging temperature (177 °C) with different times (2-

16) hr.

The results of microhardeness test showed that the peak aging time of
composite material is lower than of unreinforced matrix alloy. After determining
the peak aging of composite material. multi thermomechanical treatments (TMT)
were done on the composite material, which included two principle routes. The
first included :{ solution treatmentwater quenched +natural aging +artificial aging
+ warm rolling at different ralios (20%%.30%.40%.50%). The second route included
:( solution treatmentwater quenched “natural aging — warin rolling at ditferent

ratios (20% 30%.40%.50%) +artificial aging).

The results of tensile test showed that yield strength values of composite
materials samples are increasing at both routes of thermomechanical treatments
with increasing deformation ratio, but this result is more at first route than at
second route. The ductility is found to decrease with increasing deformation ratio
at both routes, but its decreasing is sharp at first route and with gradient shape at
second route. The best result of yield strength is at deformation ratios (30%) and
(50%) of both two routes subsequently. The result of microscopy test showed at

first route that strengthening particles (SiC) is breaking and agglomerating on the

_ grain boundary and inter crystals, and cavity migration to this breaking sites, and

nucleate the crack at the interface of matrix surface and reinforcement material
surface. Microscopy results of second route showed containing structure of

reinforcing particles and not breaking.
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