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Numer ical method for calculating cogging torque
by smulation of actual measurement

HANLi', XINMa, XIEHong?, LIHui', WEIHua
(1 State Key L aboratory of Pawver Trangnission Equipment & Systan Security and Nev Technology,
College of Electrical Engineering, Chongging University, Chongqing 400044, Ching;
2 Guizhou L inquan Spaceflight Technological Campany, Guiyang, 550008, China)

Abstract: For accurate calculation and effective reduction of cogging torques, a nev method of the numer-
ical simulation isproposed based on the standard measurament principle of the cogging torque Themodel
considers the influencesof slot opening, core saturation, moving and time - varying electromagnetic filed
The agreament of the calculation reaultswith the measured data show's that thismethod is correct and ef-
fective The cogging torguesof 9 pemanent magnet DC motors (AMDQM s) with different matching num-
bersof polesand slots are calculated by the finite elenentmethod The reqults explain and verify that the
cogging torque could be reduced obviously when the least canmon multiple of the numbers of poles and
slots reaches the maximum value

Key words pemanentmagnet motor; cogging torque; electramagnetic filed; finite elanentmethod; sm-
ulation
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Fig. 4 Cogging torque waveform of PMDCM with 12 slots

0.02
0.015
E 0.01
£ 0.005
B 0
prd
| -0.005
" 01
-0.015
-0.02
HULBLAIRE /(°)
B5 AREHHEAZESINEEEETLL
Fig. 5 Comparison of cogging torque with
different calculation methods
6(a)
. 6(b) ,  6(c)
, 7
8. 84%
3.3
3
1 7(a) 38W 2 13
360° ,  7(b)

Fig. 6 Comparison of the calculated values with the
measured values about cogging torque
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Fig.7 Cogging torque waveform of PMDCM with 13 slots
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