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Suppression Control Method for Torque Ripple of PMSM with two Repetitive Controllers
- Using Acceleration Signal of Motor Frame -
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Abstract : Variable speed drive systems of the servo motor with PMSM (Permanent Magnet Synchronous Motors) have
been widely used for industry applications, home electric appliances, and so on, due to the progress of the power
electronics. Moreover, it is used in the fields where the high speed and high accuracy control is required, because the
PMSM can realize the same high performance DC motor. However, structural imperfectness of PMSM and its control
system produce torque ripple, which causes the mechanical vibration (frame vibration), the rotational speed ripple, the
acoustic noise and so on.

In this paper, we propose a suppression control method for the torque ripple of PMSM utilizing the feedforward
compensation control, and a generation method of compensation signals for the feedforward control by the repetitive
control and the Fourier transform, using a vibration signal acquired by the acceleration sensor attached to the motor
frame. In the proposed system, only one frequency component of the torque ripple signal is inputted to the repetitive
controller, the stability of the repetitive control system can be improved. The effectiveness of the proposed method is

confirmed by experimental results.
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