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A Study of Cogging Torque Reduction depending on Notch
Position of Single Phase BLDC Motor Stator
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{Abstract)

This paper presents a optimization design of 10[W] single phase BLDC motor applied
Notch shape. Cogging Torque causes noise, vibration and torque ripple so notched
stator is proposed in this paper. Firstly, a single phase BLDC motor needs applying
aymmetric air-gap shape because this type motor cannot help having dead-point
which is zero torque position. However, using asymmetric air-gap structure causes
cogging torque increase. Therefore, this paper proposes the notch shape structure.
Notch shape structure has some advantages; low cost, easy to apply. There are 4
optimal factors selected in optimization process, which are position and size of
notches. Through building a prototype, the result of FE analysis and the experimental
measurement value are compared each other and then vailidity and utility of simulation
will be verified.
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Fig.1. One Cycle of Cogging Torque Operation.
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Table 1. Specification of Single Phase BLDC Motor
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Fig. 8. Initial Model Shape
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Fig. 9. Notched Stator Shape (a) Initial Model
(b) Proposed Model

Aok TAF BLDC A%/ 43 45502 A
A= e, T4 BLDC #5719 715 Adufo] ¢
¢lo] ®h= dead-point®AlE didst] Sl oA
Arggiseol vidid 3= =5 283

= 10

=X gakel Wil Ty 103 o] AAs
om 4= 4&5Foleke 7IAA AR SRl 1L
=

, A I7le 1A e FAE 7
okste] 0.5, 0.75, llmmle] ¥hEog XA A7
£zt

7|4 X;2 A A9 7%, X= L=XB ZH:
of, Xz, Xyi= kX A7|olct A k= A
Al SR SRS JlEste] A TR A
oA koo, & 2= 7F AA oA} HME ®
Asloirt.

A A, BY A AR digids Hejdoz
AXFE o, AN AE B A9 §1 &R

% Z7h aIE 9 9] 3ok ol ALY,



o BLDC H&7] LZAF 2| 2|0 THE ZHET 0

rk
ret
re
-+
—
—r
R

6. 3t QA M At
a9 1€ =X G4 (4 s 5 X
A9l IVE 71Z07 Flo] X Ao X, X
B 91X 9 =7]¢] wigle] w2 AnS Holzt)
N hnch s =X A7 05lmmle] 9, kA A9 §XE

84[deg], =x BE 0.75[mml, 11[deg]¥ u,
) 25.76lmN-mje] & I7 EA & 7Hglon,
Notch Position) _IJ__;‘(] A7]_ O75[mm]94 76]_('3_’ }J—_j(] A_O,] ‘?4}1(]1—1:

84[deg.), =4 B9 F7]&= 0.5[mml, 21[deg]¥
Fig. 10. Optimization Selection o, 23.95ImN-m|9] HFAHLS zHA4 Fch o
o7 XA FZEIZS JHA] kX °
Table 2. Range of Design Factor A ° s 7Kl I A7k 1mm] <}
AR A A9l A= 84[deg.], A BO| =7
g2 | o9 ot N =
" ez ] S5 + 0.5[mml, 16[degJolt}. o= %7] R4 i
1 esg. - e
S A EA7h 261mN-mle|glon], 14,6004t
X2 [deg.] 6-34 . -
X (] 0F 075 | 22.28ImN'ml9] 7 Ed e 7Hct & 3
3 mm 2, U./O,
A A 7FS Hojxct
X4 [mm] 0.5, 0.75, 1 e A4 g Heea
o
E 259 4
8
84,11,05 84,11,0.75 79,1605 84,1605 84,16,0.75 34,21,:;3“ . csj:;ll;? n?:tinn ::,:zn,:eg' mE:;;s,n,ﬁ 74,2605 79,26,0.5 84,2605 79,31,05 84,31,05
(a)
Tues
EIQ,S
I

Factor Combination [deg, deg, mm]

(b)



(KS(A

120 SFMUSEEE =23 H17H H3E

245

T

EZSE

% 23

Ezzs

g .,

g

Yoas
21

846,05 84,6075 84,11,05 84,11,075 84,111 79,1605 84,1605 84,16,0.75 84,161 84,2105 8421075 84,26,0.5 84,3105 84,3605

Factor Combination [deg, deg, mm]

(©

Fig. 10. Comparison of Cogging Torque each Factor (a) Notch A Size = 0.5[mm],
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