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A Study on the Vibration Reduction of Small DC Motor

K. W. Kim and T.-K. Ahn

ABSTRACT

In this paper, described is a research on the modal analysis of small dc motor by
finite element method for the vibration reduction. An impact test is performed to obtain
the natural frequencies and modal shapes of dc motor, which valuate the usefulness of
the finite element analysis. From the study, we show that this finite element model
can be applicable for designing a new motor with improvement in vibration
characteristics. As an example, a new motor shape is suggested and its vibration
characteristics is discussed in comparison with those of original shape.
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Specification of a DC brush motor for
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Table 1. Analysis environment

CAD CAE Computer Spec
Software Software )
IBM PC
SOLID - Pentium III 700MHz
WORKS \CN%SIS;I{%S/ - RAM : 256 MB
2000 - 0S5 @ Window 2000
Professional

Table 2. Modeling components of a DC brush
motor

No. Narme Material | Number
1 |Yoke SECC 1
2 |Tailcover SECC 1
3 |Housing SBHG 1
4  |Magnet PMF-2B 2
5 |Ribet MSW-B 2
6 |Armature assembly - 1

Fig. 2¥ Z= 43 ¥ Tailcover, Yoke, Housing
2 Armature assemblyE el T}

(a) Tailcover (b) Yoke

(d) Armature assembly

(c) Housing
Fig. 2 Components modeling of a DC motor
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Fig. 3 Finite element model of a DC motor
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Fig. 4 Experimental setup for a DC motor

vibration
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Table 3 Natural frequencies of Yoke part by

FEM and experiment {Unit : Hz]
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(a) mode shape 1 (experiment; simulation)

(b) mode shape 2 (experiment; simulation)
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(c) mode shape 3 (experiment; simulation)

(d) mode shape 4 (experiment; simulation)
Fig. 5 Mode shapes of Yoke part by experiment

and simulation
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Table 4 Natural frequencies of a DC motor by
FEM and experiment [Unit : Hz]

1 2 3 4 5 6 7
FEM [2049.22098.4|2113.6/2883.8{3147.313313.9(3471 4
Exp. | 1860 | - - 12540 - - -
8 9 10 [ 11§12 | 13 | 14
FEM [4126.3|14889.6|5092.1 [5362.5(5935.6|6994.17019.6
Exp.| - - - |5190| - |6770} -
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(a) mode shape 1 (experiment; simulation)

(b) mode shape 4 (experiment; simulation)
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(c) mode shape 11 (experiment; simulation)
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(d) mode shape 13 (experiment; simulation)
Fig. 6 Mode shapes of a DC motor by
experiment and simulation
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Fig. 7 Modified motor shape
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Table 4 Natural frequencies of a DC motor by
original(M1) and modified(M2) motor [Unit : Hz)

1 2 3 4 5 6 7
2049.2|2098.4|2113.612883.8|3147.3|3313.9(3471 4
2046.7|2099.0|2107.6}2789.1|3060.7|3311.9]3433.6

8 9 100 (1141213 14
4126.3/4889.6/5092.1|5362.5|5935.6/6994.1{7019.6
4970.2|5306.3|5737.1{5929.8|6780.4|7011.7{7021.0

Ml
M2

Ml
Mz

- vee - aNIw

(a) original motor

- 4 vmes W

(b) modified motor

Fig. 8 Mode shape (8th) variation with
configuration modification
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