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A simplified flux linkage model of switched reluctance motor with fast flux-torque conversion

YANG Fan"?, WANG Xing', CHEN Hao" **, GE Kai’, PAN Jianfei®, XU Lijun’

(1. International Joint Research Center of Central and Eastern European Countries on New Energy Electric Vehicle Technology and
Equipment, China University of Mining and Technology, Xuzhou 221008, China; 2. School of Electrical Engineering, Yancheng
Institute of Technology, Yancheng 224300, China; 3. School of Control Engineering, Xinjiang Institute of Engineering, Urumqi
830023, China; 4. Shenzhen Research Institute, China University of Mining and Technology, Shenzhen 518057, China;

5. Automotive Engineering Research Institute, Nanjing Automobile Group, Nanjing 211103, China; 6. School of
Electromechanical and Control Engineering, Shenzhen University, Shenzhen 518054, China)

Abstract: In view of the difficulty in rapidly acquiring the phase flux linkage and phase torque of a switched reluctance
motor (SRM) during operation, a simplified SRM flux linkage model is proposed, which can quickly and accurately
calculate the motor’s phase flux linkage and phase torque. First, different coupling coefficients ¢ are adopted in the
proposed modeling strategy to fit the measured curves at each angle, which effectively improves the accuracy compared
to the low-order Fourier decomposition method. Second, to address the problem of inaccurate flux linkage data caused by
friction coefficients and measurement errors during the operation of the motor in manufacturing process, a compensation
strategy based on the motor’s acceleration loop is proposed, further improving the accuracy of the flux linkage model.
Finally, the phase current waveforms obtained from the third-order Fourier magnetic flux model and the proposed
magnetic flux model under different control strategies are compared on a 12/8 SRM, verifying that the proposed method
achieves higher modeling accuracy.
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Fig. 2 FEM flux linkage curves of a 12/8 SRM
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Fig. 3 Acquired flux linkage and measured flux linkage

curves of Fourier model at different angles
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the proposed model
0/(°) £ Jx10°) | 6/ £ JI(x10)
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7.5 0.0205 1.54 22.5 0.1201 5.29
7.5 0.0207 2.14 22.5 0.1203 5.40
7.5 0.0209 3.21 22.5 0.1205 5.53
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