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ABSTRACT

This paper addresses the control of free and dynamic response of composite rotating pretwisted blade modeled
as non-uniform thin-walled beam fixed at the certain presetting and pretwisted angle and incorporating
piezoelectric induced damping capabilities. A distributed piezoelectric actuator pair is used to suppress the vibrations
caused by external disturbances. The blade model incorporates non-uniform features such as transverse shear,
secondary warping and includes the centrifugal and Coriolis force field. A velocity feedback control law relating the
piezoelectiriccally induced transversal bending moment at the beam tip with the appropriately selected kinematical
response quantity is used and the beneficial effects upon the closed loop eigenvibration and dynamic characteristics

of the blade are highlighted.
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Fig. 1 Geometry of the pretwisted and presetting
beam
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Fig. 2 Geometry of the beam
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APPENDIX

1. (Graphite/Expoxy) 2375 9]
24X ¢} 715kt &4
E, =0.75x10% psi(5.17x10° N / m?)
G, =0.37x10° psi(2.55x10° N / m?)
G, =0.45x10° psi(3x10° N / m?)
Hor = pr =0.25
p=143x107"1bs/in*(1528.15kg / m*)
L =80in(2.032m),h = 0.4in(10.16E —3m)
b=2in(50.8E —3m),c =10in(0.254m)

2. PZT-49 24X 2 713439 5A4[10]
C! =138.97GPa,C}, = 71.757GPa
C}, =74.24GPa,C}, = 114.98GPa
4 =25.59GPa,p, = 7496kg I m*
e, =~520IN/mV
t* =0.00787in
§° =3.5in
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