Journal of System Simulation

Volume 30 | Issue 2 Article 22

1-2-2019

Dynamic Suppression Method for Commutation Torque Ripple of
Brushless DC Motors

Kun Xia
Department of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;

Tan Yuan
Department of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;

Bin Dong
Department of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;

Lu Jing
Department of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai
200093, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss2
https://dc-china-simulation.researchcommons.org/journal/vol30/iss2/22
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss2%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages

Dynamic Suppression Method for Commutation Torque Ripple of Brushless DC
Motors

Abstract

Abstract: A dynamic suppression method for commutation torque ripple by employing a quasi-Z-source
network was proposed, which reduced the torque ripple dynamically during the speed adjustment process
in brushless DC motors (BLDCM). The phase resistance was taken into consideration and the
mathematics model for the system was established. To suppress the commutation torque ripples timely
and effectively, Uup and tup needed to be adjusted dynamically through the quasi-Z-source network while
the speed and load changed. A simulation model to dynamically suppress the commutation torque ripple
in BLDCM based on quasi-Z-source network was established by MATLAB/Simulink, and the feasibility was
validated by experiments.
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Dynamic Suppression Method for Commutation Torque Ripple of Brushless DC Motors
Xia Kun, Tan Yuan, Dong Bin, Lu Jing

(Department of Electrical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: 4 dynamic suppression method for commutation torque ripple by employing a quasi-Z-source
network was proposed, which reduced the torque ripple dynamically during the speed adjustment process
in brushless DC motors (BLDCM). The phase resistance was taken into consideration and the
mathematics model for the system was established. To suppress the commutation torque ripples timely and
effectively, Uy, and ty, needed to be adjusted dynamically through the quasi-Z-source network while the
speed and load changed. A simulation model to dynamically suppress the commutation torque ripple in
BLDCM based on quasi-Z-source network was established by MATLAB/Simulink, and the feasibility was
validated by experiments.

Keywords: Brushless DC motor; commutation torque ripple; quasi-Z-source network; dynamic
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