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ABSTRACT
Aluminum alloy is widely used in the electronic 3C industries, livelihood industry, and bicycle frame fabricators because of
mechanical properties such as lightweight, high strength, good processing, and good formability. However, material coarsening will
occur at high temperatures during the forming of aluminum alloy that result in negative effects on the mechanical properties of the
alloy. This study applied the Taguchi Method to discuss the impact of compression experiments of two aluminum alloys A6061 and
A6082 on grain refinement to find out the optimal combination of compression manufacturing parameters, while considering
deformation temperature, strain rate, and deformation capacity as control factors. The SN ratio and variance analysis suggested that
deformation strain rate was the most sensitive factor affecting grain refinement. The optimal combination of compression process
parameters can be obtained by comparing the experimental results with the response values. The research findings suggested that in
both cases for the two aluminum alloys. Based on the optimal combination of compression process parameters and microstructure
observation; A6082 was apparently better than A6061 in terms of refinement. Within the parameter design scope proposed in this
study, the design with the lower temperature, higher strain rate, and greater deformation produced grains that are more refined, and
was consistent with the quality attributes of grain refinement to effectively improve quality.
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