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Whirl Test of the Hingeless Rotor System with
Paddle Blades

Keun-Woong Song*, Joune-Ho Kim**, Deog-Kwan Kim***

Abstract

This paper presents the rotating test techniques and the results of the rotating test of
the small-scaled hingeless rotor system with composite paddle blades in hover and
forward flight conditions. The small-scaled rotor system was designed using froude
-scaled properties of full scale rotor system. Metal flexures and composite flexures were
made as hub flexures by the same dynamic properties of rotor system. The rotating
tests of hingeless rotor system installed in GSRTS at KARI were carried out to get
lead-lag damping ratios and aerodynamic loads of the hingeless rotor system.
MBA(Moving Block Analysis) technique was used for the estimation of lead-lag
damping ratio. 6-components balance was installed between hub and main shaft and
straingauges on blades were instrumented for the measurements of aerodynamic loads
of rotor system. Tests were performed on the ground and in the wind tunnel according
to the test conditions of hover and forward flight, respectively.
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719 = dejFE|(helicopter), FIX§l= ZEj(hingeless rotor), HEF E)o)=(paddle-type blade),
E¥A ¥ A (composite flexure), F& A2 <FA A (aeroelastic stability),
2E 35 (rotor load)
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¥ 3. Hub Flexure Stiffness
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2% 8. Small-scaled Composite Paddle Blade
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