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Vibration analysis of DC motors
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As an environmental issue, there has been an increasing need for lower-noise and lower-

vibration motors, specially smaller frame size dc motors. In this paper, firstly we discuss

the natural vibration analysis of d¢ motor stator.

Next, we analyze the vibration by

“impulse response method” and discuss the vibration amplitude. Lastly, total vibration
characteristics are analyzed by coupling the force wave characteristics and the natural

vibration characteristics using finite element method. It is by “modal time history analysis”

to couple the force wave characteristics and the natural vibration characteristics. Based

on the force wave characteristic analysis, we give a multi-point excitation to the stator and

investigate the vibration response.

Key Words: Natural vibration analysis, impulse response method, finite element

method, modal time history analys.
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Table 1: Comparison of the measured results
with the calculated results.

The natural frequency  [Hz]

Mode 2 3 4 5
A | 719 | 1957 | 2409 | 3324 | 5151

CD287AT B 619 [ 1966 | - - -

B/A (o086 [ 100 | - - -

(a) CD287AT (b) CD287AT with coils CD28TAT A | 528 | 1486 | 1555 | 2145 | -

with coils B_[485 1630 | - - ~

B/A [092 ] 114 ] - - -
A 727 | 1586 | 1832 | 2540 | 5556
CcD286B B 675 | 1425 | 1643 | 2675 | 5375
B/A | 093] 090 [ 090 | 1.05 [ 0.97
A | 600 [ 1216 | 1455 | 1907 | 5068
B 607 | 1214 | - | 2450 | 4825
B/A [101 | 100 | - | 1287 095
A | 938 | 1852 | 2115 | 2920 | 5824
cD286C B 938 | 1964 | 2163 | 3050 | 6225

J
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(c) CD286B (d) CD286B with coils B/A | 100 106 | 1.02 [ 1.04 | 1.07
: A 791 | 1459 | 1690 | 2233 | 5105

vﬁaziii B 857 | - | 1857 | 2688 | 5075

B/A [ 108 | - 1.10 | 1.20 | 0.99

A : calculated results by FEM B : measured results
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(e) CD286C (f) CD286C with coils

Fig. 1  Analytical models.
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Fig. 3  Test system.
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Fig. 4 Time history analysis.
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Fig. 5 Comparison of the measured results
with the calculated results (286B with coils).
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Fig. 6 Transfer functions (CD286C).
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Fig. 7 Transfer functions (CD286C with coils).

Fig. 8 Multiple force distribution.
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Fig. 9 Flow of multiple force analysis.
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Fig. 10  Force partitions. |
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Fig. 12 Vibration acceleration.
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