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A Study on the Measurement of Vibration Mode Shape using

Holographic interferometry

Kwang-Lae Kim*

1 Abstract ‘-

In this study, the vibration behavior of the stiffened double cylinder was experimentally analyzed. Due to the complex
structure of the double cylinder, the outside cylinder frequency responses to the exciting forces applied on various posi-
tions were analyzed by using spectrum analyzer in conjunction with an accelerometer and the natural frequencies were
obtained. The technique of time-averaged holographic interferometry is applied to study the vibration characteristics of
outside cylinder with stiffening T frame. The experimental data showed that the T frame had salient effect of damping on
the testing structure at most of resonances. However, the experimental results also revealed interesting phenomenon. At
some particular frequencies the T frame seemed to behave as a transmitter. In addition it has been successfully demon-

strated that optical methods such as holographic interferometry is well suited for the identification of mode shapes. They
can give us a whole-field, non-contact measurement instead of the point-wise measurement by accelerometer in classical

( modal testing.
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Fig. 1 Setup for performing holographic interferometry
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(a) 195 Hz (b) 262 Hz

(e) 996 Hz

(f) 1748 Hz

Fig. 4 Holograms showing the vibration mode of stiffened
double cylinder(Upper outside cylinder was excited.)
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(a)371 Hz (b) 458 Hz

(c) 748 Hz (d) 1046 Hz

(e) 1379 Hz (f) 2133 Hz

Fig. 5 Holograms showing the vibration mode of stiffened
double cylinder (Lower outside cylinder was excited.)
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cumference of the cylinder
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