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Automatic Measurement of Noise and Vibration for Power seat DC motor in the vehicle
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ABSTRACT

For the evaluation of the DC motor noise and vibration, usually it is rely on human feeling because some kinds

of noise are not definitely represented by measurement instrument such as sound meter, But when we consider

time signal of the noise and vibration, it is possible to represent them. And in this paper, it is suggested to study

output current shape of the motor because it is the source to make speed and torque variation of the motor, If the
current shape is not stable, it makes operating state of the motor unstable and produces noise and vibration. By
analyzing signal at time and frequency of noise and vibration and current shape, it is possible to automation of the

noise and vibration measurement in the production line.
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Fig 1. Power Seat Shift Motor
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(b) Noise from Mechanical cause
Fig 1. Noise and Vibration of the DC Motor
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(1) Kurtosis Analysis
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(b) Time signal when undercut is happened (Kurtosis = 8.13)
Fig 2. Noise and vibration when undercut is happened



(2) Integral of the Output Signal(1.O.S)
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(B} Bad Sound Signal (Kurtosis = 353, 10.S = 0.38)
Fig 3. Good and Bad noise by gear
misalignment
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Fig 6. Current of the bad motor
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(a) Vibration of the Good Motor
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Fig 7 Motor vibration at and frequency
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(c) DUT(Device Under Test)
Fig 8. Automatic noise and vibration test system
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Fig 9. Flow chart of the Automatic Noise and Vibration Test System

it

g s

(1) JR. Hassalll M.Sc. and K. Zaveri, M.Phil,
1998, Acoustic Noise Measurement, Bruel and
Kjaer Ltd..

(2) James 1 Taylor, 2000, The Gear Analysis
Handbook, VCI Inc.

(3) Jacek F. Gieras and Mitchell Wing, Permanent
Magnet Motor Technology design and application,
Marcel Dekker, Inc New York.

(4) KKk, 2001, HetolE =4 3A7|9] HA, &
o} Z AL

(5) Don Richards and Darryll J. Pines, 2000, “The
Effect of Tooth Damage on Spur Gear Vibration”,
Proceeding of SPIE vol.3935

(6) Subhasis Nandi and Hamid A. Toliyat, 1999,
"Condition Monitoring and Fault Diagnosis of
Electrical Machine - A Review”, IEEE

(7) Tae-Jong Kim, Sang-Moon Hwang, and
No-Gill Park, 2000, "Analysis of Vibration for
Permanent Magnet Motors Considering Mechanical
and Magnetic Coupling Effect”, IEEE

-1147-



