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ABSTRACT

This paper describes the aeroelastic stability test of the smali-scaled "Next-Generation Blade(NRSBY" with NRSH
(Next-Generation Hub System) and HCTH hingeless hub system in hover and forward flight conditions. Excitation tests of
rotor system installed in GSRTS(General Small-scale Rotor Test System) at KARI(Korea Aerospace Research Institute)
were carried out to get lead-lag damping ratio of blades with flexures as hub flexure, MBA(Moving Block Analysis)
technique was used for the estimation of lead-lag damping ratio. First, NRSB-1F blades with HCTH hub system, then
NRSB-1F with NRSH hub system were tested. Second, NRSB-2F blades with NRSH hub system were tested. Tests were
done on the ground and in the wind tunnel according to the test conditions of hover and forward flight, respectively.
Non-rotating natural frequencies, non-rotating damping ratios and rotating natural frequencies were showed similar level for
each cases. Estimated damping ratios of NRSB-1F, NRSB-2F with HCTH and NRSH were above 0.5%, and damping ratio
increased by collective pitch angle increasement. Furthermore damping ratios of NRSB-2F were higher than damping ratios
of NRSB-1F in high pitch angle. 1t was confirmed that the blade design for noise reduction would give observable
improvement in aeroelastic stability compared to paddle blade and NRSB-1F design.
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Fig. 2. NRSB Airfoil
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Fig. 3. Froude-scale NRSB

Table 1. NRSB-1F/2F Properties

Mass 2202 g 255 g
[ 17
coerct oy | iy | B8 o
Blastic axi 284 %c 284 %c
astic axis (186 mm) (183 mm)
Flap natural 545 Hz 6.86 Hz
frequency ’ :
Lag natural 2164 Hz 2826 Hz
requency
Flap bending . 2 2
stittness (1} 1255 Nm 19.84 Nm
Chord bending 2 2
tiffness (EI 192.77 Nm 336.6 Nm
Torsion rigidity (GJ)| 23.01 Nm® 28.9 Nm®
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Table 2. NRSH Flexure Propertxes

39.3 g |
2645 Hz
712 Nm?2

Bending natural frequency
Bending natural Stiffness

Fig. 4. Froude-scale NRSH

Fig. 5. Metal Hingeless Hub System (HCTH)
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Table 3. Number of Straingauge Channels

Hub Flexure 2

Amp, gain 250 500 500
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Fig. 7. Trim Conditions in Forward Flight
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Fig. 9. Lead~Lag Damping Ratio in Hover Condition
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