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Structural Dynamic Analysis of Low Vibrating Composite Helicopter Rotor Blades
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ABSTRACT

Recently, the composite materials are widely used for manufacturing the helicopter rotor blades. Furthermore, composites
show great potential on the design of rotor blades due to the advantages of strength, durability and weight of the
materials. To keep with this advantages, it is necessary to calculate natural frequencies of a rotating blades for avoiding
resonance. In this paper, the structural design process of airfoil cross section is introduced, and natural frequencies of

composite rotor blades with variable rpm are investigated.
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Table 1. Composite blade materials
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Fig.3 Rotor blade outline
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(a) Blade station 46.0%R
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Fig.5 Blade sectional configuration
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Fig.6 Blade stiffness distribution
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Table 2. Effect of collective pitch angles upon the
blade natural frequencies

Cbl;g:;tl;ve Natural Frequency (Hz)
Andle )
{deg) | 1stleg | 1stFap|2nd Asp | tstTasian| 3rd Aap
6.0 3.726 | 6.461 16.391 26.241 | 34.867
9.0 3673 | 6421 | 162919 25963 | 34.713
12.0 3644 | 6406 | 16.223 | 25.932 | 34.609
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Fig.7 Frequency variation upon the rotating speed
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