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Abstract

This paper addresses the vibration mode shape Measurement technique utilizing a Continuous
Scanning Laser Doppler Vibrometer (CSLDV). The continuous scanning capability is added to the
conventional discrete Laser Doppler Vibrometer by reflecting the laser beams on the surface of the
object using two oscillating mirrors. The bow scanning resuited from the proposed scanning method is
eliminated by feedback control. The velocity output signal from the CSLDV is modulated to give the
spatial velocity distribution in terms of coefficients which are obtained from the Fast Fourier
Transformation of the time dependent velocity signal. Using the Chebyshev series form, the analysis of
the vibration mode shape techniques for straight line scanning and 2 dimensional scanning are presented
and discussed. The performance of the proposed SLDV is presented using the experimental results of
the vibration mode shape of a cantilever and plate
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Table 1 The specification of the scanning system

Mirror mass moment of Span

inertia rotating (kg - m°) between two
J. T mirrors(/m)
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Table 2 the geometric configuration of the plate.

Length( /)
120 mm

Width( w)
120 mm

Thickness( #)
0.78 mm
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Table 3 The natural frequencies of the plate using
the FEM and experiment

Mode FEM Experiment
Ist 146 Hz 150 Hz
2nd 196 Hz 170 Hz
3rd 245 Hz 240 Hz

Table 4 The coefficients experimentally obtained
from the fast Fourier transformation of
the velocity signal at the first natural

frequency
Aw -1.04887 Az -0.30556
Ao 0.02633 Az -0.01043
Ap -0.35103 Ax -0.02131
Ao 0.01443 Az 0.00139
Ao 0.03995 Az -0.01611
Au 1.15140 Az 0.04806
Ap 0.02178 Asx 0.00409
Az 0.07820 As; 0.00301
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Fig. 7 The frequency response of the plate at the
first natural frequency
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