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A Study on Noise Reduction of a DC Motor
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ABSTRACT

The DC Motor in a vehicle may cause noise and vibration because of high speed revolution, which can make a driver feel
uncomfortable. There have been various studies attempting to solve these problems, focusing mostly on the causes of and ways to
reduce noise and vibration. It is suggested that the noise in a DC Motor may be primarily due to interaction between a brush and a
commutator. Brush noise, the most common noise in a DC Motor, results from a brush bounced from the surface of the commutator, .
fluctuation of the friction between the brush and the commutator, and the impact on the brush when passing over slots of the
commutator. Based on the noise test, one of the most important design parameters was shown to be the roundness of the commutator.
As the DC motor is used, the roundness of the commutator gets bigger with subsequent increase of the level of brush noise and
vibration. There must be a threshold in order to prevent the brush noise from getting worse. Using the method of CAE is more
efficient than the real test for purposes of looking for various design parameters to maintain the roundness of the commutator. In this
study, the design process to reduce the brush noise is presented with the use of a computer model. The design parameters to reduce
the brush noise and vibration are proposed by using FEM. The design parameters are used to reduce the noise and vibration of a DC
motor and it is verified with the test results on a fan DC motor in a vehicle. This method may be applicable to various DC motors.
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Fig. 2 3D CAD Model of DC Motor Assembly

Table 2 Specification of DC motor assembly

Items Options
Test voltage(V) 12
2700
No - load RPM 00 +200
Current(A) Max. 3.5
Torque(Kgf- cm) 52
Rated load RPM 2180+ 170
Current(A) Max. 15+ 1.2
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Fig. 4 FE Model of DC Motor Parts
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Fig. 5 FE Model of DC Motor Assembly

Table 3 Result of FEM : Natural Frequency(Hz)
Part name * 2m 3¢ ]
Armature 886 2062 3274 Fig. 8 Cover 1" Mode
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Fig. 17 2 Points support cover (The existing model) and
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Table 4 Result of the Test
(Location of measurement : Refer to Fig. 2, 12)

List Noise | Vibration
(BA]D | (m/s)
Existing model 59.5 3.0
Stay“ added rupber 577 27
at inner 3 points
Stay added rupber 56.0 25
at outer 4 points
4 points support Cover 58.7 25
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Fig. 19 Result of Noise (4 points support)
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At s A3 2k FHA$sE 1650
Hz 2 S7t5o] gx& #g =

AdsHAdn, Agda,
Bl  HFde  E2HF 2y
Atetgom, a&ol 0.8 dB 7kF Az =3l

AN AL Astel Avig HeAE Adw
HE FEES 5Y $ES AR

4. 3 2
() WFAE ¥ 28 NY A2E F)
Belde IFA Aold 4 Ago] DC EE
By 2ge] AP T FBS Zm UL
gastgon,  SWs  ARAY A4

4g olgstel ZE RE
93, DC 2H AAAE
1 2R ARE mestel B
Aol QE REEY Adas AL

AF N8 B, 2dHolg A Fe, A¢d
NAEL 25 Aol axrt dAern, 583
2HolE 4 A Aste Bve &% FY 2
3.5dB[A]°] Z0jE9 7] Ethn] 6% <]

AZET7F Ak

(3) 7MEEE AFZ AfUE dsled, 5879
AdolE 4 A WAFE A9, Fig. 2 8 &4
g4 760Hz o HIAFel 0.5 m/s? 7}
ZolEo] Z&dH 17%9 A# A7 A,
HEE ARLE BE Y FFA Alely wRE
AAIAA AAE7) EFAE g 9 B2
glolFol WTAE T AL Ao ol H
Rog wEh

4) BEs 28 244
ARG G Fupgg FA

ANAE FAAND AAE AWAsS H
a8 BAE HAsA0h

Ak 27 wAA B A7Ad AN@
HMES olgsed DC BH REY H42
sterstel MAWAL T TH $EL 1f
F448  wRsn, ded R A3
YAggE ped 4% Agd SFHOE

AT F A= WA 5T Roln
% 7|
2 ATE 5714 FHIA A AT
2 FHHgen, od BAX e PAS
guoh,

2o g

e

(1) Timer, P. L., Fazekas, A., Kiss, J., Miklos, A. and
Yang, S. J., 1989, “Noise and Vibration of Electrical

“Machines,” Edited by Timer, P. L., Elsevier.

(2) Kang, H., 1995, “The Study of DC Motor Noise and
Vibration,” SAE 951350, pp. 2461-2467.

(3) Choi, C. H. and Lim S. G., 1998, “A Study of Interior
Noise Reduction through In-Vehicle Measurement Test to the
Windshield Wiper Motor System,” Journal of the KSNVE, Vol.
8, No. 5, pp. 862~869.

(4) Kim, K. W. and Ahn, T. K., 2000, “A Study on the
Vibration Reduction of Small DC Motor,” Proceeding of the
KSNVE 2000 Autumn Annual Meeting, pp. 88~93.

- 769 -



