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High-speed End Milling of Aluminum Alloys
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Dr. Katsuhiko Ozaki

Koichi Akazawa

Recently, high-speed cutting for aluminum alloys has been applied in automobile and aircraft industries. In
this paper, the relationship between cutting speed and the adhesion of aluminum alloy on the rake face and
the adhesion generation mechanism were examined. A new method of inhibiting tool chatter and tool axial
run-out, which disturb high speed end milling, was developed. Cutting experiments showed that this new

method greatly improved cutting performance.
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Photo 1 Cutting tool for cutting temperature measuring
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Table 1 Cutting conditions of turning

Cutting speed 100, 300, 400, 500, 600, 800 m/min
Depth of cut 1.0 mm
Feed rate 0.1 mm/rev
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Photo 2 Changes of rake face
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Fig. 1 Relationship between cutting speed and height of adhesion
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Fig. 2 Relationship between cutting speed and surface roughness
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Fig. 3 Relationship between cutting speed and cutting force
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Fig. 4 Relationship between cutting speed and cutting temperature
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Fig. 6 Relationship between cutting speed and analytical cutting
temperature
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Fig. 7 Schematic illustration of dynamic milling process
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Fig. 8 Mechanism of chatter generation
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Table 2 Modal parameter of endmill

X axis y axis

Natural frequency 179 Hz 182 Hz

Damping ratio 0.0288 0.0223
Stiffness 2.0x 10° N/m 1.8x 10° N/m
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Fig. 9 Simulated stability lobes
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Fig.10 Relationship between spindle speed and axial run-out
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Fig.11 Method for weight balance adjusting
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Fig.12 Schematic illustration of experimental tool
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Fig.13 Relationship between spindle speed and axial run-out after
dynamic balance adjustment
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