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PURPOSE:

The subject was the application of PZT (Lead-Zirconate-Titanate) ceramics in the vilbration control
of beam-like and plate-like structures. The aim was the development of various control strategies
for the vibration control of aeronaufical sfructures by using the smart structures.
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. Development of sfructural models of smart beam, smart plate and smart fin. ARz
. Determinatfion of the locafions of PZT gpplicafions.
. Development of H-infinity control strategy for a smart beam. Smart Beam
. Experimental verifications of the developed structural models.

The theoretical considerations and modeling studies were conducted in METU, Turkey.
Sensor Technology Limited of Canada provided experimental facilifies and

acted as consulfant. Institufe for Aerospace Research of Canada also acted as consultant. =

RESULTS:

In the first phase of the project, analytical and numerical modeling of aluminum beam-like structures (smart beams)  si..... EEEEERE
were studied. Correct FEM models were developed and verified. Determination of the stiffening effects of PZTs on e TR

dynamic response were theorefically analyzed by FEM, Determinatfion of the effects of PZT locafions on the response
were theoretically investigated by FEM. The PZIs were only modeled as actuators and the strain-gages were assumed
to be used as sensors. Modeling of various control strategies such as P, Pl, PID, H-infinity confrol were done. Theoretical v
verifications of the control models are done through extensive computer simulations by using MATLAB. Smart Plate

INn the second phase of the project the analytical and numerical modeling of aluminum plate-like structures

(smart plates) were studied in detail. First considered are the effects of PZT characteristics and PZI locations on the
plate response. The PZIs were modeled as both sensors and actuators. The strain-gages were also assumed 1o be
used as sensors. The developed conirol strategies for the smart beams were also improved and the special attention
was paid on H-infinity control models. The state-space models of the smart beams were obfained from the developed
FEM models and they were later reduced fo different order models. The vibrations due to first fwo flexural modes of the
smart beams were successfully suppressed in theoretical simulations These control models were also extended 1o the
smart plate models 1o suppress the first flexural mode of the smart plate. Theoretical verifications of the confrol models | I
are done through extensive computer simulafions by using MATLAB software. The facilifies of Sensortech, Collingwood,
Canada were visited to conduct extensive open-loop experiments for the smart beam and plate models. The obfained
dafa were used to verify and improve the theoretically developed confrol models for smart beams and plates.
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