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In recent years, due to the increasing demand from various industries such as military, aerospace,
and automotive for materials with high strength-to-weight ratios, the use of metal matrix
composites, particularly aluminum matrix composites, has significantly increased. Machining to
achieve high dimensional accuracy is an integral part of the production process for products made
with aluminum matrix composites. Due to the presence of reinforcing materials such as silicon
carbide, machining these materials always faces many challenges. Therefore, studying the effective
parameters on machining aluminum matrix composites is essential. In this study, using a systematic
approach including statistical modeling and experimental testing by response surface methodology
and extracting regression equations, the effect of spindle speed, feed rate, depth of cut, and
percentage of reinforcing particles on surface roughness and material removal rate during milling
of AL7075/SiC/Gr hybrid aluminum composite has been thoroughly investigated. Based on the
studies conducted, it can be acknowledged that the results show that by increasing the feed rate, the
material removal rate and surface quality improve. Also, increasing the cutting speed leads to a
decrease in surface roughness due to the presence of graphite particles and an increase in the
material removal rate. Also, the best combination of values was found to simultaneously minimize
surface roughness and maximize material removal rate. The best combination of parameters is:
spindle speed of 1000 rpm, feed rate of 0.0539 mm/rev, depth of cut of 1.267 mm, and 10%
reinforcing particles of silicon carbide and graphite.
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surface roughness pm
= —0.558 — 0.000521 A4 + 37.74B — 2.214C + 0.1746D + 1.217C xC )
— 146 BxC — 1.559B %D

MRR = =703+ 1.096 A+ 5758 B + 233C — 115D + 12635B *(C 9]
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Main Effects Plot for surface roughness pm
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Contour Plot of MRR vs Depth of cut, Spindle speed Contour Plot of surface roug vs Percentage of Sic/Gr, Spindle speed
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