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A Study on Estimation of Damping Coefficient Using Wavelet Transform

and Its Application to the Evaluation of Harshness in Passenger Car

Sang-Kwon Lee

ABSTRACT

Estimation of damping ratio for vibration signals measured on the passenger car’s seat is useful for the objective

evaluation of impact harshness in car. The vibration signal is a transient signal represented by many coupled modes of

suspension system. Wavelet transform automatically decouples these modes in the time-frequency domain. Damping

ratios for decoupled modes are obtained by logarithmic treatment for the Wavelet transformed signal. The objective

evaluation using Wavelet transform has been well corresponded with subjective evaluation done by skilled engineers.
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Table.1 Comparison among estimated damping of
different suspension systems

& X

Estimated Estimated

damping ratio Amplitude

at 40 Hz at 0.52sec

(unit: m/s%)
ALSE A 0.1619 3.6256
AMeF B 0.1462 2.1825
AYeF C 0.1659 2.8540
AleF D 0.1128 2.3187

Table.2 Comparison among estimated damping of
different suspension systems

G X
Estimated Estimated
damping ratio Peak
at 60 Hz at 0.55sec
(unit: m/sz)
AYSF A 0.09548 2.480
A%k B 0.02713 2.4891
ARk C 0.07893 2.6496
Al% D 0.05967 3.5742
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Fig. 1 Vibrational signal measured on the passenger’s
seat with different suspension system (a) 71 EALGE
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Fig. 3 Log,. {W(a,b)| for the vibration signal measured on
the passenger” seat (a) 40Hz Mode (b) 60Hz Mode ; 7|
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Fig.2 Wavelet Transform for the vibration signal
measured on the passenger’ seat
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