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Optimal Design of Composite Rotor Blade Cross-Section
using Discrete Design variable

You-Jin Won* - Soo-Yong Lee**

ABSTRACT

In this paper, optimal design of composite rotor blade cross—section to consider
manufacturability was performed. Skin thickness, torsion box thickness and skin lay-up angle
were adopted as discrete design variables and The position and width of a torsion box were
considered as continuous variables. An object function of optimal design is to minimize the
mass of a rotor blade, and various constraints such as failure index, center mass, shear
center, natural frequency and blade minimum mass per unit length were adopted. Finally,
design variables such as the thickness and lay-up angles of a skin, and the thickness,
position and width of a torsion box were determined by using an in—house program developed

for the optimal design of rotor blade cross—section.

Key Words : Optimal Design, Rotor Blade, VABS, Genetic Algorithm, Auto—Mesh
Generation, Design Variable
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Table 2. Design load of rotor blade cross—section

T8 | Fx | Fy Fz Mx My Mz
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Table 3. Mechanical properties
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vy, 0.04 0.27 0.3 0.3
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Uy 0.3 0.4 0.3 0.3
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