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A Numerical Analysis on the Vibration Characteristics of Rotating Composite Blades
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ABSTRACT

The rotor blade of a helicopter is the key structural units and provides three components such as vertical lifting force,
horizontal propulsive force and control force. With advancements in aerospace technology, composite materials have been
widely used in lightweight structures. In addition, composites show great potential on the design of rotor blades due to the
advantages of strength, durability and weight of the materials. In the operational condition of a helicopter, it is required the
vibration characteristics of the rotating blades for avoiding resonance and analysis of efficient performance prediction et al.

In this study, the CAMRAD-T is used for analyzing the vibration characteristics of rotating composite blades. The effects of

rotating speed and collective angles are investigated. Also, the numerical results are compared with experimental data.
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Fig.1 Configuration of Hingeless Rotor Hub
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Fig.2 Small scaled composite rotor blade
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Table.l Froude Scaling Rule

Parameter Scaling

Linear Dimension S
Mass/Weight S

Time s

Frequency 52

Linear Velocity st
Stiffness S
Force s
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Table.2 Stacking sequence of composite flexure

Radial St. | Angle | Ply No. Material
- Odeg 3 UD Glass
r=82mm +45deg 6 Carbon Fabric

—ar Odeg 1 UD Glass

r=8~22mm | 4540 6 Carbon Fabric

ib)
Fig.3 Cross section view of flexure
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Fig.4 Blade sectional configuration
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Fig.5 Blade stiffness distribution
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Fig.6 Natural frequencies upon the rotating speed
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Fig7 Lag damping variations upon the collective pitch angles
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