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Abstract: Traditional identification methods of vibration
system characteristics are not capable to process nonlinear and
non-stationary signal, especially the low precision for
identifying the damping ratio. An approach to identify the
characteristics parameters of vibration system combining on
random decrement technique and Morlet wavelet transform is
proposed. Firstly, the free-decay vibration response signal

was extracted by random decrement technique (RDT), and
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then signal was processed to give a continuous wavelet
transform by the Morlet wavelet transform to get wavelet
energy spectrum. Combined the basic theory of parameter
identification and semi-logarithmic and curve fitting result in
time - frequency coordinate plane, frequency and damping
ratio of the vibrating system was got. The numerical
simulation result that the proposed method can accurately
estimate system natural frequencies and damping ratios. The
method was applied for experimental study of tanker liquid-
solid coupling model, the natural frequency and damping ratio
of vibration system structure in loaded water conditions were
well identified.
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Fig.1 Free vibration signal of vibration system

with two degrees of freedom
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Tab.1 The identification results of frequency

and damping ratio
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Tab.2 The frequency and damping ratio

after wavelet transform

Bi%/He R/ % $i%/Ha e H/ %
0.22 1.03 42. 32 1.10
0.45 124 49,32 0. 87
1.34 0.11 50. 78 1.00
2.32 0. 90 68. 28 0.76
23.90 0. 64 73.80 1.15
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