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Vibration Control of Pretwisted Composite Thin-walled Rotating Beam
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ABSTRACT

This paper addresses the dynamic modeling and closed-loop eigenvibration analysis of composite
rotating pretwisted fan blade modeled as non-uniform thin—w_alled beam with bi-convex cross-section
fixed at the certain presetting angle and incorporating piezoelectric induced damping capabilities. The
blade model incorporates non-classical features such as fransverse shear, rotary inertia 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 of the blade

are highlighted.
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APPENDIX

(Graphite/Expoxy) B@AF59 EAA<
71338r4 A

Er=30 x 10° psi(20.68 x 10° N/m®)
E,=0.75 x 10° psi(5.17 x 10° N/m?)
Grr=0.37 x 10° psi(2.25 x 10° N/m®)
Grr=045 x 10° psi(3 x 10" N/m’)
Mrr= KL1r=025

=143 x 10" ibs/in*(1528.15 kg/m’)
L=2032 m(80 in)

¢=0254 m in(10 in)

£=1016 x 10°m(04 in)

5=508 x 10° m(2 in)

R,=0254 m(10 in)



