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The Study on the Aeroelastic Stability

of Hingeless Helicopter Rotor in Hover

Considering Parametric Angle Changes

°ChangHeon Han, SeungJo Kim

ABSTRACT

The effect of the changes in parameter angles(precone, droop, sweep) on the lead-lag damping
was focused on. Experiment was made with hingeless 4-blade rotors and NACA 0012 airfoil. For
the measurement of the rotating natural frequencies and lead-lag damping, non-rotating swash
plate was oscillated at the regressing lag mode frequency and the data were acquired after the
excitation was cut off. Analysis was made using a finite element formulation based on Hamilton's
principle. The main blade is assumed as elastic beams. Quasi-steady strip theory is used to
obtain aerodynamic forces, and non-circulatory forces are also included.
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Table 1. Physical properties of Rotor

Number of Blade, Ny 4

Rotor Radius, R 099 m

Chord / Radius 0.0722

Hub Vertical Offset, h 038 m

Blade Linear Twist, @ 0 deg.

Lock Number, 7 3.15

Solidity Ratio, & 0.0615

Lift Curve Slope, a 5.73 /rad

) 0.0

Lift Coeff., G + 573 a
0.0t

Drag Coeff, Cq + 000125 «

Moment Coeff, Cn 0.0

Structural Damping -
.45% critical

in Lag Mode 0 criiea
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Fig.14. Blade with 5° Droop Wedge

Fig.15. Precone Hub
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