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Vibratory Loads Behavior of a Rotor in High Advance Ratios
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ABSTRACT

In this study, the hub vibration load characteristic is evaluated for a rotor in high
advance ratio conditions while investigating blade loads through the structural load
prediction and harmonic analysis. Numerical studies are performed to validate the wind
tunnel test data performed in NASA as the rotor advance ratios are varied from 0.40 to
0.71. A good correlation is obtained for rotor performance calculation at the range of
advance ratios considered. It is observed that the hub vibration loads remain almost
unchanged when the advance ratios are higher than 0.5, even though the amplitudes of
blade structural loads become larger with increasing advance ratios. A harmonic analysis on
blade moments is confirmed that the dominant structural mode is 3/rev component for flap
bending moments and 4/rev for lag bending moments. The reason is due to the tendency of
the second flap and lag mode frequencies which approach 3/rev and 4/rev, respectively, as
the advance ratios are increased.
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Table 2. Test condition

m %NR | M, pper| o, deg | 65, deg
04 102 0.59 -5 468,10
0.5 95 0.55 -5 4,6,8,10,12
062 | 778 0.45 -4 4,6,8,10
0.71 | 681 0.39 -4 6,8,10,12
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Fig. 3. Rotor blade fan plot
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