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Abstract; The robot milling is prone to modal coupling chatter, which will do damage to the tool
and the robot body, resulting in a decrease in the positioning accuracy of the robot. In order to
study the influencing factors of robot milling, a large number of experiments were carried out to
study the effects of spindle speed, axial depth of cutting, feed rate, tool suspension length, up
and down milling, and cutting materials on robot modal coupling chatter. The results showed that
in a certain range, the lower the spindle speed, the faster the feed rate, the deeper the cutting
depth, the shorter the suspension length, the up-milling, the harder the material, the more likely
the modal coupling chatter occurs. The spindle speed and the tool suspension impact significantly
on modal coupling chatter.

Key words: robot milling; modal coupling chatter; cutting parameter; tool suspension length; up
and down milling
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Robot milling experimental devices
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Fig. 2 Cutting forces under different spindle speeds
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Fig. 3 Acceleration signal spectrum under different spindle speeds
(a)—9 000 r/min; (b)—12 000 r/min; (¢)—15 000 r/min; (d)—18 000 r/min.
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Fig. 4 Cutting forces under different axial depths
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Fig. 5 Acceleration signal spectrum under different axial depths
(a)—0.05 mm;(b)—0.1 mm; (c)—0.15 mm;(d)—0.2 mm.
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Fig. 6 Cutting forces under different feed rates
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Fig. 7 Acceleration signal spectrum under different feed rates
(a)—15 mm/min; (b)—30 mm/min; (c¢)—45 mm/min; (d)—60 mm/min.
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Fig. 8 Cutting forces under different tool lengths
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Fig. 9 Acceleration signal spectrum under different tool lengths
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Fig. 10 Cutting forces under different milling methods
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Fig. 12 Cutting force of three workpiece materials
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