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Unmanned Turning Process Control Based on Spindle-Motor Power
Characteristics

Changho Pak. Sunghahm Hong. Byconghuee Lee and Kunsoo Huh
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Abstract

In the turning process, the feed 18 usually selected by a machining operator considenmg workpiece, cutting
wol and depth of cul. Even if this selection can avoid power saturation or ool breakage, it is usually
conservative compared to the capacity of the machine toods and can reduce the productivity significantly. This
paper proposes a selection method of the feed and the reference cutting foree based on MRR{material removal
rate), maximum spindle power and specific encrgy. In order to estimate and control cutting foree accurately in
transient und steady state, this study utilizes a synthesized cutting force estimation method and a Fuzzy
controfler. The experimental results show that these systems can be useful for the unmanned turmning process
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Fig. 1 Power-speed characteristics of the spindle motor
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Fig. 2 Machinable range based on the motor power

Table | Initial feedrate selection based on motor power
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Fig. 6 Cutting experiment
<workpiece: SMA5C, 1200pm, ay:1.0mm>
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Fig, 7 Cutting experiment
<workpiece: SUS304, 600rpm, as:1 Smm>
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