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Comparative Analysis of Cogging Torque
in a Blushless DC Motor

Oh Sung-bo*

ABSTRACT

This thesis describes a study on cogging torque comparative analysis of brushless DC
motor, which is one of torque ripple. These features have made brushless DC motors as
one of the best choices which replace conventional brush-type DC motors in servo and
robotics application.

A cogging torque among the torque ripple in brushless DC motors is mainly due to the
fluctuations of the field distribution which depends on the motor structure.

The purpose of this thesis is to develop mathematical analysis and the experimental
method of torque capable of accurately predicting the cogging torque. In this thesis, two
methods which enable us to predict the amount of cogging torque are presented. One is
the mathematical analysis using the analytic solution of flux density. The second is the
experimental method which measures cogging torque in order to compare the
mathematical analysis.

When the two methods are compared with each other, a good agreement is obtained.

Therefore, using the above methods, we can predict the cogging torque without
manufacturing the motor, and we can use the above method to design the various type

brushless DC motors.
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Fig. 2. Flux density distribution,
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Table 1. Dimension of brushless dc motor,

Symbol and Identifier Data
a. : Slot opening 2.5x107*(m)
B. : Magnet residual induction 0. 4(T)
b, : Tooth width 7.31X107(m)
D : Inside diameter of the sator 120107 (m)
g : Air gap length 0.5x107%(m)
P : Number of poles 4
L. : Rotor axial length 80X 107*(m)
Q. : Number of slots 24
Table. 2 Calculated value of cogging torque,
Position # of Mechanical angle Cogging torque in
rotation (degree) N-m
1 0.0 —2.200E-3
2 1.875 —3.245E—-2
3 3.75 —4,.280E—2
4 5.625 —2.784E~2
5 7.5 —3.280E—-3
6 9.375 3.252E—2
7 11.25 4.281E-2
8 13.125 2.766E—2
9 15 —4.675E—3
- €
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Fig. 6. Block diagram of control circuit.
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Fig. 8. Waveform of driving voltage

& current,
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Fig. 9. Waveform of torque output,
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