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A Study on Dynamic Characteristics of Induction Motor System

Hyoung Woo Lee’

ABSTRACT

To predict the noise and vibration characteristics of induction motor system, it is necessary to develop the
mathematical model including all the mechanical elements such as shaft, blower, rotor, fan, bearing, case and
mounting parts. Coupling effect between case-mount system and rotor- shaft system including shaft, blower,
rotor, fan and bearing is examined. Impact exciting experimentation was done in order to verify vibration model
of the induction motor system. From experimental results, we can appreciate that the natural frequencies of

induction motor system are in good agrements with analysis.
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Fig. 1 Mathematical model of induction motor system
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Fig. 6 Flowchart for mount stiffness
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Table 1 Moment of Inertia (X 107 %Ky » m?)

Blower | Rotor Fan Case

v 1274.13 | 714.647 |3470.436| 6092.31

1 1274.13 | 714.647 (3470.436| 6232.91

2077.39 | 893.243 16940.872( 9184.91

Table 2 Bearing Stiffness

Bearing #1

Bearing #2

Ko

(N/m)

10.54 % 10°

19.499 x 10°

K

i)

(N/m)

10.54 % 10°

19.499 % 10°

K, (N/m)

11.188 % 10°

70.674 % 10°

N s m/rad)

0.965

6.087

_I_(ﬁﬂy (N » m/rad)

0.965

6.087
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Fig. 7 Schematics of experiment system
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Table 3 Comparison of experimental measured and
analytical modeled natural frequencies

20.03 .
30.02 29.38 2.1
62.28 62.5 03
63.25 - -
83.46 83.75 03
117.19 108.75 7.2
120.25 125.00 3.8
23841 201.00 15.7
246.60 - -
253.37 - -
383.50 388.75 1.4
427.72 420.00 1.8
441.67 - -
522.87 - -
555.65 570.00 2.5
778.73 785.63 0.9
851.89 827.50 2.9
1236.85 1230.0 0.6
1341.87 1340.0 0.1
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