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ABSTRACT

ABSTRACT

Smart material and structure (SMS) is a challenging novel technique for the 21*
century especially in the field of aviation . Smart rotor is a branch which SMS began
with. Vibration and noise are severe problems of helicopters. The main objective of
smart rotor is vibration cancellation and noise reduction. For a typical smart rotor
system , distributed sensors and actuators are embedded into rotor blades, while
controller is usually located to helicopter’s fuselage, signal transmission between rotary
rotor and the fuselage is necessary. However, traditional methods like slip ring and
remote measuring can not meet the requirement. slip ring is unreliable, requires more
maintenance, and unable to transmit high voltage signal. Remote measuring system is
complex, expensive, and unable to transmit energy. A novel non-contact signal
transmission method is present to overcome the defects. In this system , the measured
signal is modulated by a high frequency signal(carrier), and transmitted to the fuselage
through magneto-electric coils, then is demodulated to the primary signal . So is the
case when control signal is transmitted from fuselage to rotor. To transmit more than
one signal by a single coupling coil, a frequency division multiplexing(FDM) method is
adopted.

A two blade rotor model is fabricated, piezo elements are bonded to the rotor
blades to the optimal locations. After development of the non-contact signal
transmission system for smart rotor, a active filtering feed-forward control strategy is
present to suppress the vibration by smart rotor. For feed forward control, a novel
method is present to pick up the reference signal by a resolver , because its output
signal has the same frequency as that of the main disturbance of helicopter rotor .
Experiment is performed to validate the control method and the rotor medal test
system . It is found that the whole system is effective.

The reseach described in this paper is financially supportted by National Science
Foundaion and Aeronautical Science Foundation

KEYWORDS: Smart Rotor; Vibration Suppression; Active Control
Non-contact Signal Transmission; Piezoelement
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