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Design and Analysis on Electromagnetic Vibration source of BLDC motor for Vibration r
eduction

Hyauk-Jin Song, Gyu-Hong Kang
Motor-net international CO.,L7.»

Abstract - In this paper, electromagnetic vibration
soruce of BLDC motor is analyzed, and a method of
reducing vibration is presented. The vibration sources
of BLDC motor are cogging torque and commutation
torque ripple. The effectiveness of the proposed
method were verified with experiments on FFT
analysis.
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2.2 Cogging Torque
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2.3 Commutation Torque ripple

TR o] riHEEE H713He I EXE

EAg Qgd” A0 &0 F commutationr] HF ripple©)

S4H. oleld HF ripple BLDC Motord Az7)3
E3 rippled PAANA 2% 2 agde] ®rh

Commutation E3 rippleg A #7171 H4aide A=z
AAE B 9ridY EEXEASE AL s
commutation angleS Aojdl= Hhyo] Aok A7FZ A
A A4 F2E WAAAIDZ HA GAA o]F
ol ¢tot, WA B =FoM= commutation angle #3}
o B2 IE 548 EHIA

.,

AL ey WIUAE A By § AW

b~ e i

aY 6 AERdY 97144 By



Y 6& BLDC Motore] #3331 947148 £4¢
ik A3 9713888 A9 trapezoidal FEE
A4S 4 4 Aok 2 72 commutation angle ¥3}
o] ;& AF 54 e B3t FEjoA ] AF
Bge 97 st RE|S HARI}E  Magnetic
Brake A& o] &3l Qs EA sk
Commutation angle® #A4Hadvanced)dt 2 A7
rippleo] %ol XYL & & Aok

e peim

§
:
{
&
{
i
i
i
i
i
!
i

<

(a) Angle 0°

- : Khix N,
T L B
(b) Angle 25

29 7. Commutation Angle ¥3}d] @& AFHY

Ao AFTRE ¥7] 98] hall sensord} FXE
54 WA 7Y AFHY L vwEActh =T back-
EMF %83} hall sensor®] 28458 vnsty 2&3}
goH, B AgRdd F&F X AF %°
A ZJo]c}.

AZE2AL 93 RLEZd] R3IE AVE7] HsiMe
ZEE A5AFAH A 251, A0 A&e
o AMEEIEEH olZ IEle] ol Axe AFAHR
ZHEAS T3 AR X ol

.
2
:
kY
:
2 i i o~
4
end HObl ot
%

34 8. Angel 0° AFEAY (FFT)

Commutation angle ¥3lo] W& F3+d AF £372
}g a3 899N wmwsAck NPYRU FAHR}
39%g.cm SI7HAY HAEES  1500mmelye] AFA
e angle 0°Y We 452m/s2¢8] HIXE 7HAH
angel 25°Y ASole 37m/s2 E oF 19%9 ZAEHRE
B2 4 ok BsEg d3AiA ZEE 1800mme R
AN F AFHS 24, ¥lwdA angle 0°Y o}
25°9 7% ztzt 289m/s2 3 268m/s2 & oF 8% 3
£F37F 9ok 1800rpm¥ A$- A#gkol 1500rpm¥
e} xjo]E HoleH, ol R3lFo] WARAA 2
F 938 =3 wstso 470 Aok

npxjgto 2 2300rpme] FHIF AHdAM IFE 3
ot Aste Haxz 4z 291m/s2 & 277m/s2 2
ok 5%9] PAERE BTk 1Y 890A BZo] 7R
sl & 1500,1800pm o HI3e] RFo] LA F3t
20 9d9o] A} ole TE F mpmulste d2A H3
7b Q7R gomg {3 A7FA BAFE magnetic
brake®] AEAEo] XTHHA 7} wfFolch

« . i
;
) : LR T
N S R T
i ot
ol ih -
f§ KN N
t » - ) x - . e
y
3
S 3% % N
i
i
% T
‘ * ;’i
4
»
p) .
% SRR
i
-
iy : i
* k] ;& ¢ - - " -

%Y 9. Angle 25° AFE4 (FFT)

.4 B

B =2dx+ BLDC EHY A% 428 RS H%
o HAE-ALde ARAIHA ZHAAM B
BLDC 2E9) E3 g&& 2sls IYEAE Aud
A% AZEANS Hm ENF A¥ IPEI AF
BA99e ¢ 4 Utk 3 commutationr] TAEE
A& 1zst AESL commutation angle W3} ZF-E
Mt ASEAL H7lg 23} commutation torque
ripple®] BLDC RE|9] HEd ¢ 2 43S F2 ¢
4 9lo] BLDC =Eo AAA o] madt HAIZL olF
o] zjofgic}.

3 e s

(1] A2 2 ARAE7Y EA 2E A 3T
QA" g3 eAlg KOSEF 981-0905-017-1,1999

[2] 284, HA4 8579 AF R LU WP 484 2
3" 222 AFFEE A S 8=, pp.37742,19%.

[3] A7, 842 “A2HE & 7} BLDC AE7|9 7130
of B A" A788]=E A 48BA105,pp.5307536,1999.

- 1128 -



