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Optimized Structure Design of Composite Cyclocopter Rotor System using RSM

-y

In Seong Hwang*, Chang Sup Hwang*, Min Ki Kim and Seung Jo Kim

ABSTRACT

A cyclocopter propelled by the cycloidal blade system, which can be described as a horizontal rotary wing,
is a new concept of VTOL wvehicle. In this paper, optimized structure design is carried out for the
aerodynamically optimized cyclocopter rotor system. Database is obtained for design variables such as stacking
sequence (ply angles), number of plies and spar locations through MSC/NASTRAN and optimum values are
determined by RSM and some other optimizing processes. For the rotor system including optimized blade and
composite hub arm, the maximum stress by static analysis is within the failure criteria. And the rotor system is
designed for the purpose of avoiding possible dynamic instabilities by inconsistency between frequencies of
rotor rotation and some low natural frequencies of rotor.
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Fig. 1 Cycloidal blade system.
Table 1 Aerodynamically optimized design values of cyclocopter rotor
system
Parameter Value
Rotating Speed 500 RPM
Radius of rotor 0.85m
Chord of blade 022m
Span of btade 1.0m
Number of blades 6
Airfoil section NACA 0018
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Fig. 3 Connecting part between hub arm and blade.
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Quadratic RS Model
Effective than Pulb-Factorial Design
Rotutability
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Fig. 6 Central composite method.
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Table 5 Optimization results
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Fig. 10 Stress of blade.

Fig. 11

Stress of connecting part.
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Fig. 12 Rotor vibration modes.
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