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SEMI-ACTIVE SUPPRESSION OF HELICOPTER GROUND RESONANCE
USING MAGNETORHEOLOGICAL DAMPER

Wang Wei , "Xia Pin-Qi

(National Key Laboratory of Rotorcraft Aeromechanics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, P.R. China)

Abstract: Magnetorheological (MR) dampers are promising semi-active control devices for vibration control of
structures. External energy required by the adjustable fluid damper is minuscule while its response time is on the
order of milliseconds. The MR damper is used as the lag damper of rotor and damper of landing gear to suppress
adaptively the helicopter ground resonance. Due to the nonlinear properties of MR damper, an equivalent
linearized damping coefficient which is more convenient for the analysis of the application of the MR damper in
vibration control, is calculated using energy method. Through modeling the coupled rotor/fuselage system of
helicopter, the stability area of helicopter ground resonance is obtained. Numerical results indicate that MR
dampers can supply the required damping to suppress the helicopter ground resonance under different operating
conditions.
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Table2 Equivaent linearized damping coefficients
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Table3 Rdaive damping coefficients of MR damper

Xo v (V)
(cam) 0 0.1 0.2 03 0.4 05 0.6
05 | 0017 | 0020 | 0024 | 0.027 | 0031 | 0.034 | 0.038
1.25 | 0079 | 0.088 | 0.098 | 0107 | 0116 | 0.125 | 0.134
25 | 0281 | 0313 | 0322 | 0342 | 0362 | 0.383 | 0.403
3 | 039 | 0421 | 0447 | 0472 | 0497 | 0523 | 0.548
4 n,

Table4 Rdaive damping coefficients of landing gear damper

Xo v (V)
(cm) 0 0.1 0.2 0.3 0.4 05 0.6
05 | 0043 | 0052 | 0061 | 0.070 | 0.079 | 0.088 | 0.096
125 | 0202 | 0226 | 0250 | 0.274 | 0297 | 0321 | 0.344
25 | 0719 | 0771 | 0824 | 0876 | 0.928 | 0980 | 1.032
3 1.013 | 1.079 | 1144 | 1209 | 1.273 | 1.338 | 1.403
4 n, =0.062 w =16
w =13
v=0(V) v=0.6()
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