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Study on The Influence of The Cutting Edge Radius on The Milling Surface
Quality and Chip Morphology of SiC /Al Composites

GAO Hang NIU Qiulin RONG Jie QIU Xinyi Li Pengnan
(School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201)

Abstract ~ SiC particle reinforced aluminum matrix composites (SiC/Al) had excellent physical and
mechanical properties and were widely used in aerospace, electronics, military and other high—end fields. In this
paper, SiC /Al composites with a volume fraction of 20% were taken as the research object, and the dry milling test
was carried out by using the single factor test method. The effects of the cutting edge radius and the cutting speed on
the cutting force, surface morphology, surface roughness(Ra) and chip morphology were analyzed. The results show
that the cutting force decreases with the increase of the cutting edge radius, and decreases first and then increases
with the increase of the cutting speed. With the increase of the cutting edge radius, the pits and furrows on the
machined surface decrease, and the Ra tends to decrease. With the increase of cutting speed, the scratch defects on
the machined surface increase, and the Ra increases first and then decreases; Under different cutting edge radius
and different cutting speed, the chip shapes appear irregular sawtooth. The micro morphology of non free surface of
the chip gradually becomes smooth with the increase of the cutting edge radius, and more serious cracks appear with
the increase of the cutting speed.
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Tab. 1 Test cutting parameters

(mrffz’]) aP/mm a/mm v /(m- min~!) r./um
0.04 1 3 100 5.10,15.20.25
0.04 1 3 60.80.,100.120,140 15
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Fig. 2 Cutting force under different cutting edge radius
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Fig. 3 Schematic diagram of force on SiC particles during

cutting with different cutting edge radius tools
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Fig. 4 Schematic diagram of SiC particles removal during

cutting with different cutting edge radius tools
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Fig. 5 Cutting force under different cutting speeds
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Fig. 6 Machined surface topography under different cutting edge radius
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Fig. 7 Machined surface topography under different cutting speeds
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Fig. 8 Surface roughness value under different cutting edge

radius
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Fig. 9 Surface roughness at different cutting speeds
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Fig. 10 Chip morphology under different cutting edge radius
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