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Abstract: This study investigates surface roughness in the end-milling process of aluminum alloy 7050-
T7451, a material commonly used for extruded parts but with limited research on its machinability in this
context. The core contribution is the development of a predictive model for surface roughness based on
optimized cutting parameters. We employed two statistical methods: Taguchi's experimental design and
the central composite design, to derive regression equations for surface roughness. Experiments were
conducted using standard milling tools and a 3-axis CNC machine, adhering to manufacturer-
recommended parameters. The research focuses on analyzing the impact of cutting speed, depth of cut,
and feed on surface roughness. ANOVA analysis was utilized to compare predicted and experimental
surface roughness values, with data processing performed using Minitab software. Finally, a comparative
assessment of the advantages and disadvantages of both statistical methods is presented. This research
offers significant industrial relevance by providing insights into achieving optimal product quality with
minimized processing time.
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