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ABSTRACT

In this paper, an individual blade control (IBC) methodology is applied to find the best input
scenario for vibratory hub loads reduction of XH-59A co-axial rotorcraft in high speed flight. A
comprehensive aeromechanics analysis code CAMRAD 1I is employed to analyze the aircraft. A
parametric study is conducted for optimum IBC inputs leading to the maximum vibration
reduction. Numerical results demonstrate that up to 50% reduction in the hub vibration index
is obtained for an IBC input at 3/rev frequency with the amplitude and phase angle of 0.5
deg. and 300 deg., respectively. The upper rotor exhibits as much as 6% more vibration
reduction as compared to that of the lower rotor due to a clean inflow characteristic of the
rotor. It is found that further vibration reduction gain is reached for IBC inputs with
advancing-side only control. The hub vibration becomes reduced by up to 17% in reference to
that with full rotor disk control. It is noted that the additional gain is obtained with
significantly less power input with the advancing-side only control.
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Table 1. General properties of XH-59A rotor

Properties, unit Values
No. of blades 3
NACAQ026
Airfoils [8] NACAQ015
NACA23012
Radius, m 54
Mean chord, m 0.36
Twist, deg -10
Solidity(o) 0.127
Tip speed, m/sec 198
Clo 0.1
Crossover angle, deg. 0
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Fig. 2. Rotor analysis models
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Fig. 3. Comparison of rotating natural frequencies
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Fig. 4. Comparison of airloads results at different radial stations
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