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Aeroelasitic Optimum Design for Composite Rotor Blades

Hyuk-Jun Kwon, Maeng~Hyo Cho, Ji-Hoon Choi, In Lee

ABSTRACT

The optimization study are carried out for helicopter rotor blades with composite box-beam spar.

The objective function is to minimize the weight of rotor blades subject to frequency, aeroelastic

stability and failure constraints. Design variables include the number of ply and ply angles of the

laminated walls. The beam model of a hingeless rotor blade is based on a large deflection beam

theory to describe the arbitrary large deflections and rotations. The p-k method and unsteady two

dimensional strip theory are used to calculate aeroelastic stability boundary.
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Fig. 1 Damping for [0,/-6,] at various pitch
angles.
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Fig. 2 Root locus plots for uncoupled case in tinear
twist.
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Fig. 3 Bloxbeam configuration and definition of angle
ply.
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Fig. 5 Spanwise force strain distributions.
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Fig. 6 Spanwise moments strain distributions.
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