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Reducing the Cogging toque of IPM type BLDC Motor according to the Flux barrier shape

Byoung-yull Yang'. Keun-young Yun?,

Samsung Electronics’,

Abstract This paper describes an approach to
design a interior permanent magnet motor(IPM motor)
for the reduction of cogging torque. The magnitude of
the torque ripple and cogging torque in a interior
permanent magnet motor(IPM motor) are generally
dependent on several major factors: the shape of stator
tooth tip, slot opening width, air gap length, the shape
of barrier preventing flux leakage of magnets, magnet
configuration and magnetization distribution or magnet
poles. In this paper, the IPM BLDC motor is designed
considering a saturated leakag flux between the barriers
on the rotor for increasing the efficiency and decreasing
the magnitude of the cogging torque. Analytical model
is developed for the IPM BLDC motor with a
concentrated winding stator. The results verifies that
the proposed design approach is very efficient and
effective in reducing the cogging torque and the torque
ripple of the IPM BLDC motor to be used in an electric
vehicle.
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Fig. 1 Cross-section of IPM type BLDC motor
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Fig. 2 Position of flux barrier and shape
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Fig. 8 Harmonics spectra of the cogging torque

2% 103 2% 11¢ Y 2de B3 BA F4 ¢
azs EAE doln} A A 2l AEL 795%
olm, /M F A& 34.8%cltt MM A BF EAE
1.41[Nmiolx, A4 ¥ #H¥ EZL 1.07[Nmlold

BEd B4 EuNsRE 327 238 AR H59 A
Z Aol QMAGoeN ;Y B ArlE IAA B
Aslgdoyt HE7e &4 EF =3 34 24 &
4 otk AEAe ¢4 EAr AF7Y AR dFA
Mo o)d Exel BE|e] Core YA o740 9
g 37 B3’ EXgtt adng B = A4 z7)
EIE A #H2NFHLEA ¥ B3 BY 37 E4
9] Zaweg FastA FHAdct

2 i 30 " 60 ’ gﬁ ) 1'1.‘{} 1‘50 120
Mechanical angle |deg )
8 9. B3 HM(speed @ 3000rpm)
Fig. 9 Plot of the torque of the original model and
the Improved model

T Orrginal Modet
. T gy ved Moddd |

Torgque (M)

Hasoaues
O3 10 B3 nxm B
g. 10 Harmonics spectra of the torque

Fi

a2 B

'y
Sl
tlo

ArIAEAe FELoR AMEHE A
IPM type BLDC A%719 gAY A& 3
Agesd a7 BEAE Agsdc =28 %
ol o] TpEo] MET|S HEol Th
B 57] A5 AL FuElele] HF AL
1e] A7) AR(S60)0] EF F £ Y %
s AHg AAsch

o e g e
pach ‘IE‘;'H‘OFO
!

b Htrfr
[l
ok
ot
N

it

2

-

o ul 40 B K
tlo .

2
Ol
o
2

& a2 2 8l

{11 S.I. Kim, J.Y. Lee, Y.K. Kim, and J.P. Hong, "Optimization for
reduction of torque ripple in interior permanent magnet motor by
using Taguchi method”, 2004CEFC, 2004,

{21 W.Y. Fowlkes et al, Engineering Methods for Robust Product
Design, Addison-Wesley, 1995.

[3) e Foids], 4] A vtAYAY dE57 2 A
oj7] A, dFHATA BiiA, 1998

{41 TJE Miller, Brushless Permanent-Magnet and

Reluctance Motor Drives, Clarendon Press, Oxford 1993
{5] S.ANasar, 1. Boldea, L.E.Unnewehr, Permanent Magnet,

Reluctance, and Self-Synchronous Motors,CRC Press 1993

- 69_



