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Abstract

This paper presents a new shape design method for the multi-mode sensor that can detect selected multiple
modes for the active vibration control of mechanical structures. The structure used for this study is an
isotropic cantilever beam type with a PVDF (polyvinylidene fluoride) which is bonded onto the structure as a
sensor. Characteristic behaviors of the sensor are related with the electrode shapes of PVDF. The shape
optimization problem is solved by defining a new multi-objective function and using the genetic algorithm.
Resulting electrode shape functions have good performances to detect the multiple vibration modes. The
results of analytical simulations are compared with those of experiment works. The results agree well each
other. Hence, the obtained experimental results give evidence for the validity of the presented theoretical
analysis of the electrode shape design problem.
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Fig. 1 PVDF-Cantilever Sensor Structure
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Frequency Response Plot in dB scale
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Fig. 6 FRF of the [1+2] optimized mode sensor.
(@) analytical (b) experimental result.
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