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ABSTRACT

This paper presents the use of piezoceramic (PZT) actuators in the
replacement of conventional actuators, such as hammers or shakers, in
conjunction with the use of accelerometers as sensors for the experimental
modal testing of cantilever beams. The frequency response functions (FRFs)
between accelerometers and PZT actuators are first derived. The
accelerometer mode shapes and PZT actuator mode shapes are obtained and
shown to possess the relationship of mirror image in particular for the
cantilever beam. Experiments show that the use of accelerometers and PZT
actuators for modal testing can successfully determine the natural frequencies
and damping ratios of the first four modes of the cantilever beam. The mode
shapes extracted from the experimental FRFs match very well with those
from theoretical analysis except for the first mode shape due to its low
frequency. The modal testing technique can be applied to structural health
monitoring as well as to remote structural testing.
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