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IMPROVEMENT OF CALCULATION ACCURACY IN COGGING TORQUE CALCULATIONS
BY USING ERROR CORRECTION METHOD
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The permanent magnet motor has many advantages, such as high efficiency, small bulk,
light quality, fine characteristic. Although permanent magnet motor has many advantages, there
are still some problems as an emerging technology, cogging torque which always produces a
pulsating torque ripple. It has a certain influence on the accuracy and performance of the speed
control system and a position control system. Therefore, the research on the method of reducing
cogging torque is of great significance to improve the performance of permanent magnet
machines. In this paper, a calculation method that corrects the error component of cogging
torque in multiple stages has been proposed. Firstly, the cogging torque is calculated with all
magnetic sources taken into consideration. Next, the magnetic flux density in the iron core
region is preserved, and the cogging torque is obtained with the permanent magnet, the iron
core on the rotor side, and the iron core on the stator side defined only for the magnetic source.
This is a method of subtracting the obtained torque (error component) from the initial cogging
torque. This method removes the error component contained in the cogging torque derived from
the nodal force method, and improves the accuracy of the cogging torque calculation.
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Fig. 2. In-rotor SPM motor model.
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Fig. 1. Flowchart for error correction method.
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(e) stator-fine mesh
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(f) stator- ultra fine mesh

Fig. 3. Mesh diagram.

(b) rotor-fine mesh
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Fig. 4. Torque comparison of stator and rotor
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Fig. 5. Torque comparison of different mesh divisions
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(f) stator- ultra fine mesh

Fig. 6. Mesh diagram.
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Fig. 7. Torque comparison of stator and rotor
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Fig. 8. Torque comparison of different mesh divisions
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