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In this paper, a magnet shape optimization method for reduction of cogging torque and torque ripple in Permanent Magnet (PM) brushless DC motors is presented by using the reduced basis technique coupled by finite element and design of experiments methods. The primary objective of the method is to reduce the enormous number of design variables required to define the magnet shape. The reduced basis technique is a weighted combination of several basis shapes. The aim of the method is to find the best combination using the weights for each shape as the design variables. A multi-level design process is developed to find suitable basis shapes or trial shapes at each level that can be used in the reduced basis technique. Each level is treated as a separated optimization problem until the required objective is achieved. The experimental design of Taguchi method is used to build the approximation model and to perform optimization. This method is demonstrated on the magnet shape optimization of a 6-poles/18-slots PM BLDC motor.






	
References
	
|
	

Cited By  «-- Click to see who has cited this paper




	[1] T. M. Jahns, and W. L. Soong, "Pulsating torque minimization techniques for permanent magnet AC motor drive-a review", IEEE Trans. on Industrial Electronics, vol. 43, no. 2, pp. 321-330, 1996 
[CrossRef]
 [Web of Science Times Cited 711]

[2] N. Bianchi, and S. Bolognani, "Design techniques for reducing the cogging torque in surface-mounted PM motors", IEEE Trans. on Industry Applications, vol. 38, no. 5, pp. 1259-1265, 2002 
[CrossRef]
 [Web of Science Times Cited 581]

[3] Lukaniszyn, M. Jagiela, and R. Wrobel, "Optimization of permanent magnet shape for minimum cogging torque using a genetic algorithm", IEEE Trans. on Magntics, vol. 40, no. 2, pp. 1228-1231, 2004 
[CrossRef]
 [Web of Science Times Cited 98]

[4] R. Lateb, N. Takorabet, and F. Meibody-Tabar, "Effect of magnet segmentation on the cogging torque in surface-mounted permanentmagnet motors", IEEE Trans. on Magnetics, vol. 42, no. 3, pp. 442- 445, 2006 
[CrossRef]
 [Web of Science Times Cited 132]

[5] S.S. Saied, K. Abbaszadeh, "Cogging torque reduction in brushless DC motors using slot-opening shift", Advances in Electrical and Computer Engineering, vol. 9, no.1, pp. 28-33, 2009 
[CrossRef]
 [Full Text] [Web of Science Times Cited 17]

[6] Z. Q. Zhu, and D. Howe, "Influence of design parameters on cogging torque in permanent magnet motors", IEEE Trans. on Energy Conversion, vol. 15, no.4, pp. 407-412, 2000 
[CrossRef]
 [Web of Science Times Cited 729]

[7] B. Ackermann, J. H. H. Janssen, R. Sottek and R. I. van Steen, "New technique for reducing cogging torque in a class of brushless DC motors", IEE Proc.-B, vol. 139, no. 4, pp. 315-320, 1992


[8] T. Ishikawa, and G. R. Slemon, "A method of reducing ripple torque in permanent magnet motors without skewing", IEEE Trans. on Magnetics, vol. 29, no. 2, pp.2028-2031, 1993 
[CrossRef]
 [Web of Science Times Cited 116]

[9] A. Keyhani, C. Studer, T. Sebastian, and S. K. Murth, "Study of cogging torque in permanent magnet motors", Electric Machines and Power Systems, vol. 27, no. 7, pp. 665-678, July 1999 
[CrossRef]
 [Web of Science Times Cited 28]

[10] T. Li, and G. Slemon, "Reduction of cogging torque in permanent magnet motors", IEEE Trans. on Magnetics, vol. 24, no. 6, pp. 2901-2903, 1988 
[CrossRef]
 [Web of Science Times Cited 246]

[11] C. C. Hwang, S. B. John, and S. S. Wu, "Reduction of cogging torque in spindle motors", IEEE Trans. on Magnetics, vol. 34, no. 2, pp. 468-470, 1998 
[CrossRef]
 [Web of Science Times Cited 58]

[12] D. C. Hanselman, "Effect of skew, pole count and slot count on brushless motor radial force, cogging torque and back EMF", IEE Proc. Electrical Power Application, vol. 144, no. 5, pp. 325-330, 1997 
[CrossRef]
 [Web of Science Times Cited 112]

[13] Y. Yang, X. Wang, R. Zhang, C. Zhu, and T. Ding, "Research of cogging torque reduction by different slot width pairing in permanent magnet motors", The Eighth International Conference on Electrical Machines and Systems, vol. 1, pp. 367-370, 2005.


[14] Y. Yang, X. Wang, R. Zhang, T. Ding, and R. Tang, "The optimization of pole arc coefficient to reduce cogging torque in surface-mounted permanent magnet motors", IEEE Trans. on Magntics, vol. 42, no. 4, pp. 1135-1138, 2006 
[CrossRef]
 [Web of Science Times Cited 100]

[15] S. M. Hwang, J. B. Eom, Y. H. Jung, D. W. Lee, and B. S. Kang, "Various design techniques to reduce cogging torque by controlling energy variation in permanent magnet motors", IEEE Trans. on Magnetics, vol. 37, no. 4, pp. 2806-2809, 2001 
[CrossRef]
 [Web of Science Times Cited 158]

[16] M.A. Jabbar and Azmi Bin Azeman, "Fast optimization of electromagnetic problems: The reduced basis finite element approach",, IEEE Trans. Magn, Vol.40, No. 4, pp.2161-2163, July 2004 
[CrossRef]
 [Web of Science Times Cited 6]

[17] M.A. Jabbar and Azmi Bin Azeman, "Multi-variable torque optimization for small spindle motors based on reduced-basis finite element formulation", International Conference on Power Electronics, Machines and Drives, 2002. Date: 4-7 June 2002, pp. 269- 274.


[18] M.A. Jabbar and Azmi Bin Azeman, "Torque optimization for small spindle motors based on reduced-basis finite element formulation", International Journal of Applied Electromagnetics and Mechanics, Vol.19, no.1-4, pp.355-360, 2004 
[CrossRef]
 [Web of Science Times Cited 32]

[19] N. Thiyagarajan, and R. V. Grandhi, "Multi-level design process for 3-D preform shape optimization in metal forming", Journal of Material Processing Technology, vol.170, pp. 421-429. 2005 
[CrossRef]
 [Web of Science Times Cited 32]

[20] Roy, R.K., "Design of Experiments Using the Taguchi Approach", Wiley-Interscience, 2001 [PermaLink]

	

References Weight

Web of Science® Citations for all references: 3,156 TCR
SCOPUS® Citations for all references: 0

Web of Science® Average Citations per reference: 158 ACR
SCOPUS® Average Citations per reference: 0

TCR = Total Citations for References / ACR = Average Citations per Reference

We introduced in 2010 - for the first time in scientific publishing, the term "References Weight", as a quantitative indication of the quality ... Read more	


Citations for references updated on 2024-03-20 07:48 in 95 seconds.



Note1: Web of Science® is a registered trademark of Clarivate Analytics.
Note2: SCOPUS® is a registered trademark of Elsevier B.V.
Disclaimer: All queries to the respective databases were made by using the DOI record of every reference (where available). Due to technical problems beyond our control, the information is not always accurate. Please use the CrossRef link to visit the respective publisher site.


	
	
	
	
	
	
	
	
	















Copyright ©2001-2024

Faculty of Electrical Engineering and Computer Science

Stefan cel Mare University of Suceava, Romania 





All rights reserved: Advances in Electrical and Computer Engineering is a registered trademark of the Stefan cel Mare University of Suceava. 
 No part of this publication may be reproduced, stored in a retrieval system, photocopied,
 recorded or archived, without the written permission from the Editor. When authors submit their papers for publication,
 they agree that the copyright for their article be transferred to the Faculty of Electrical Engineering and Computer Science,
 Stefan cel Mare University of Suceava, Romania, if and only if the articles are accepted for publication. The copyright covers 
 the exclusive rights to reproduce and distribute the article, including reprints and translations.



Permission for other use: The copyright owner's consent does not extend to copying for general distribution,
 for promotion, for creating new works, or for resale. Specific written permission must be obtained from the Editor for such copying. 
 Direct linking to files hosted on this website is strictly prohibited.



Disclaimer: Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data,
 opinions or statements appear in this journal, they wish to make it clear that all information and opinions formulated in the articles,
 as well as linguistic accuracy, are the sole responsibility of the author.









	


	
		
	



	
	


	


Copyright ©2001-2024 - Faculty of Electrical Engineering and Computer Science - Stefan cel Mare University of Suceava - Romania

Website conception, design and maintenance by Eugen COCA. Content updated on 28 Feb 2024. Site engine updated on 01 Mar 2024.





This page was generated on the server in 

0.144 seconds and loaded in your browser in > seconds.


All static content of this page has been delivered to you from Amazon CloudFront Network.





Cookies are set by this site. To learn more please read our privacy policy page.
























	
Website loading speed and performance optimization powered by: 
	


PageSpeed



	


.ro










[image: DNS Made Easy]











