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Influence of Permanent Magnet Synchronous Motor Torque
Ripple on Electrically Driven Transmission System Torsion
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Abstract: To address the transmission system torsion problem caused by permanent magnet
synchronous motor torque ripple, a comprehensive solution integrating electromechanical
coupling modeling and quasi-proportional integral resonant control was proposed. Firstly, a
helical gear torsional model considering time-varying meshing stiffness, meshing error, and
damping was established, and a 6-degree-of-freedom transmission system dynamic equation was
constructed based on multibody dynamics to analyze the inherent characteristics of the system.
Secondly, the motor electromagnetic model and the transmission system dynamics were
integrated to form a bidirectional closed-loop electromechanical coupling model, which realized
the real-time interaction of electromagnetic torque excitation, transmission response, and rotational
speed feedback. Furthermore, a quasi-proportional integral resonant (QPIR) control strategy was
proposed to suppress the 6 th and 12 th-order harmonic torque at the source by compensating for the
harmonic currents. Finally, the effectiveness of the established electromechanical coupling model
and the control strategy was validated through simulations and experiments.

Key words: permanent magnet synchronous motor; torque ripple; power transmission system;
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