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Analysis and Experimental Study on Aeroelasticity of Rotor
with Special-Shaped Blade Using Large Deflection Theory
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Abstract: Aeroelastic model is developed using large deflection theory. Based on the two-dimensional

cross-section analysis and one-dimensional nonlinear beam analysis, the strain energy in the composite

rotor blade is deduced. The generalized strains are expressed by the variables describing the elastic mo-

tion of a reference line along the axis of the rotor blade, and all the nonlinear terms are included in the

formulation. The kinetic energy and aerodynamic force are also incorporated. To verify the correctness

of the analysis result, a special-shaped blade mode test is conducted. Correlations between the analysis

results and the experimental data from Princeton beam test and Minguet’s composite beam experiments

also show that this method is valid for large deflection analysis of composite rotor blades. Aeroelastic

analysis of helicopter rotor and influence study of blade sweep are implemented.
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