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Abstract

Sensorless brushless DC motor (BLDCM) used in aeronautical field needs the characteristics of
simple control, high efficiency and good speed control performance. In order to meet the above
characteristics requirements, a control strategy based on DSP is designed in this paper. The con-
trol strategy, which adopts the double closed-loop control principle and the sensorless rotor posi-
tion detection method, can improve the starting mode of the motor; and simultaneously the
real-time phase compensation can be realized by software, and the control program is designed.
Finally, a simulation model is built on MATLAB/Simulink platform to verify the effectiveness and
practicability of the designed control strategy.
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Figure 1. Diagram of conduction sequence
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Figure 2. Back EMF waveform and current waveform of motor
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Figure 3. Diagram of double closed-loop control system for brushless DC motor
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Figure 4. Composition of sensorless control system based on DSP
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Figure 5. Flow chart of main program
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Figure 6. Flow chart of motor commutation program
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Figure 7. Flow chart of back EMF detection and double closed-loop control program
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Figure 8. Flow chart of speed regulation program
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Figure 9. Simulink simulation model
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Figure 10. Current response curve of motor winding
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Figure 11. Torque response curve of motor
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Figure 12. Curve ofmotor back EMF response
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Figure 13. Curve of motor speed response
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