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A Method to Eliminate the Influence on Phase Change Points
Caused by the End Effect of the Linear PM BLDC Motor

7HAO Hongtao, WU Jun
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmolbgy, Changsha 410073, China)

Abstract: The linear PM BLDC motor (LPMBLDCM) used in an electromagnetic launcher has a short broken pemmanent magnet
(PM) mover whose end magnetic field 5 deformed. When hall cells are used in detecting magnetic induction and helping realize phase
change, the phase change points( PCPs) will be shifted by this type of end effect. The phase change principle of the LPMBLDCM was
analyzed and how the short broken PM mover shifts the PCPs was presented. It was concluded that this type of end effect is mainly
afected by the pole-arc factor of the PM poles. An asymmetric hysteresis comparator, aswell as a common single threshold comparator,
was used to reshape the output of hall cells to eliminate the influence caused by the end effect. Experiment resuls of a prototype motor
prove that the common single threshold comparator method is feasible.

Key words: linear PM BLDC motor ( LPMBLD(M) ; end effect; phase change points ( PCPs); pole-arc factor; asymmetric
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Fig. 1 Model for the LPMBLDCM
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Tab.1 Model parameters for the LPMBLDCM
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Fig.2 Sketch map for the phase change principle Fig.3  Short broken mover s effect on B,
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Fig.5 Relation between the presented end effect and
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Tab.2 End velocities coresponding to diferent B, values
B, (7T) - 003 - 0.055 -0.08 -01
Y, (nf's) 93 10 9.4 89
5
LPM BLDCM ,
2
2
2
[1] Doyle M R, Samuel D J, Conway T, et al. Electtomagnetic Aircraft Launch Sysem EMALS[ J]. IEEE Trans. Magnetics, 1995, 31: 528— 533.
[2] . , . [1]. , 2006, 18(8): 2285- 2288.
[3] . M]. . 2006.
[4] JungSY, Chun JS, Jung H K. Performance Evaluation of Slotless Permanent Magnet Linear Synchronous Motor Energized by Partially Excited

Primary Current[ J]. IEEE Trans. Magndics, 2001, 37(5): 3757- 3761.

[5] Zhu ZQ, XiaZ P, Howe D, et al. Reduction of Cogging Force in Slotless Linear Permanent M agnet Motors[ J]. IEE Proc. Electr. Power Appl. ,
1997, 144(4): 277- 282

[6] WangJ, HoveD, Jewell G W. Fringing in Tubular Permanent Magnet Machines: Part II. Cogging Force and Its Minimiztion[J]. IEEE Trans.
M agnetics, 2003, 39(6): 3517- 3522.

[7] Higuchi T, AbeT, et al. Shortarmature Selfexciation Type Linear Synchronous Motor for Transport System| C]//ICEMS 2007: 1513- 1516.

[8] Zhu YW, Lee SG, Chung K'S, etal. Investigation of Auxiliary Poles Design Criteria on Reduction of End Effect of Detent Force for PMLSM[ J] .
IEEE Trans. Magnetics, 2009, 45(6): 2863- 2866.

[9] Zhu YW, ChoY H. Thrus Ripples Suppression of Permanent Magnet Linear Synchronous Motor[ J] . IEEE Trans. Magnetics, 2007, 43(6): 2537
- 2539,

[ 10] R R . [J]. , 2007, 27(6): 12- 16.

[11] , , . [J1. , 2007, 29(5): 117- 121.

[12] Deng Z, Boldea I, Nasar SA. Fields in Permanent Magnet Linear Syncdironous Machines| J]. IEEE Trans. Magnetics, 1986, 22(2): 107- 112.

[13] Platen M, Henneberger G. Examination of Leakage and End Effeds in a Linear Synchronous Motor for Vertical Transportation by M eans of Fite

Element Computation| J]. IEEE Trans. Magnetics, 2001, 37(5): 3640- 3643.



