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Comparison of various methods to obtain structural vibration for vibro-acoustic noise
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ABSTRACT

There are several methods to obtain structural vibration for analysis of vibro-acoustic noise. First of all, vibration data can
be obtained through the structural analysis using finite element method. Although this method has no need to experiment, the
analysis result is unreliable when the structure and the vibration source is complex to model exactly. The second method is to
measure vibration using a number of sensors. The analyzed vibro-acoustic noise with directly measured data is getting more
reliable when the number of data acquisition points is getting larger. However, it requires large amount of time and effort to
measure all vibration data on every node especially when the size of vibrating structure is large. The Modal Expansion Method
(MEM), which uses mode information and measurement data, has been introduced to compensate their limits. With a relatively
small number of measurement data, the reliable structural vibration for vibro-acoustic noise can be obtained using this semi-
analysis method. Although MEM gives reliable result, it is restricted by the number of modes and measurement points. In this
paper, structural analysis, direct vibration measurement method and MEM are compared using the simple aluminum box model.
Furthermore, the washing machine case is also provided as a comparative example. The Laser Doppler Vibrometer (LDV) was

used instead of contact type accelerometer to get vibration data.
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