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Design of SPWM Control System for Brushless DC Motors

Hu Meichen, Mu Xiudi, Chen Yufeng
Robotics Institute, Chengdu Institute of Technology, Chengdu, Sichuan 611730

Abstract : When a traditional brushless DC motor is driven by the six—step commutation method, its speed always
tends to fluctuate and fail to rotate stably, resulting in considerable waste of electrical energy. To solve
this problem, we have designed a brand—new control system that incorporates the Sinusoidal Pulse Width
Modulation (SPWM) technology and the PID closed-loop control algorithm. With the STM32F 103C8T6
as its core, the system is equipped with a modular hardware design and multiple protection mechanisms.
Verified through simulation tests and actual physical operation, the motor now operates with lower noise,
the torque fluctuation range is suppressed to within 3.2%, the electrical energy utilization rate is increased
to over 92%, and the stable speed error is controlled within + 1.5%. This solves the problems of unstable
speed, large torque ripple and electrical energy waste associated with the traditional six—step commutation
drive. The system features reliable performance and is suitable for applications with high motion control
requirements such as precision machinery and medical devices.
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