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Structural Design and Analysis of Composite Cyclocopter Rotor Blades
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ABSTRACT

A cyclocopter with the cycloidal blades system can be the type of UAV which can combine the high-speed
characteristics of the conventional airplane with the low-speed characteristics of the helicopter. The cycloidal
blades system, which can be described as a horizontal rotary wing, offers powerful thrust levels, and a unique
ability to change the direction of the thrust almost instantly. Rotor blades are designed to withstand
tremendous transverse centrifugal loadings, and responding to a number of aerodynamic harmonic vibratory
forcing frequencies. To reduce the weight and increase the strength, the blades are made of composite
materials. The blades consist of the skin, spar, and trailing stiffener. In this study, static and dynamic
behaviors of cyclocopter rotor blades are analyzed by using MSC/NASTRAN.
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(a) 1* torsional mode (b) 1% bending mode



(d) Blade flap mode

(c) 2™ torsional mode
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