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Adaptive Control of Grinding Process based on Grinding Force for
Removing the Coating from an Enameled Copper Wire
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A hairpin motor is a type of motor that is used for driving an eco-friendly car. Unlike a conventional coil-winding
motor, hundreds of hairpins formed by an enameled copper wire with a rectangular cross section comprise a stator to
improve the driving efficiency by maximizing a coil drip rate. With the increased use of the hairpin motor, there has
been an increased interest in manufacturing techniques and automated systems of the hairpin motor. Enamel coating
removal is one of the major processes of hairpin motor production; enamel coating at the end of the hairpin should
be removed to connect the hundreds of hairpins by using the welding process. Grinding is one of the machining
processes used for removing the enamel coating. This study proposed an adaptive control method for the grinding
process to improve the efficiency and quality of the enamel coating removal process. Grinding depth is maintained
during machining by controlling the vertical position of the spindle based on driving torque. A lab-scale grinding
machine including a sensory system for adaptive control is developed and used to verify the performance of the
proposed method.
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