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Structural Dynamic Analysis of Bearingless Rotor System
with Cross-shaped Composite Flexbeam

Do-Hyung Kim, In-Gyu Lim, Myung-Kyu Lee and In Lee

Abstract

Structural dynamic characteristics and aeroelastic stability of a small-scale bearingless rotor system
have been investigated. A flexbeam is one of the most important component of bearingless hub
system. It must have sufficient torsional flexibility as well as baseline stiffness in order to produce
feathering motion. In the present paper, a cross-shaped composite flexbeam has been proposed for a
guarantee of torsional flexibility and flapwise and lagwise bending stiffness. One dimensional elastic
beam model was used for the construction of a structural model. Equivalent isotropic sectional stiffness
was used in the blade model, and the flexbeam was regarded as anisotropic; which has ten
independent stiffness quantities. CAMRAD I has been used for the analysis of structural dynamic
characteristics of the bearingless rotor system. Rotational natural frequencies and aeroelastic stability at
hovering have been investigated. Analysis result shows that the cross-shaped flexbeam has the

rotational natural frequency tuning capacity.
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Fig. 1 Configuration of flexbeam.
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Table 1 Stacking sequence.
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Fig. 2 Nodal distributions on cross sections of

flexbeam.
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Fig. 5 Cross-sectional dimension variations.

Table 2 Rotational frequency variations.

case
(a)
(b)
(c)

Flap mode
1.2392 /rev
1.2436 /rev
1.2097 /rev

Lag mode
0.6832 /rev
0.8740 /frev
0.6819 /rev
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Fig. 6 Lag-mode damping vs. collective angle.
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