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Nonlinear dynamics of coupled rotor/fuselage system for
shipboard helicopter

LIU Yang, XIANG Jin-wu

(School of Aeronautic Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The coupled rotor/fuselage system was developed using multibody dynamics
approach. The undercarriage of helicopter comprised the oleo and tyre as a nonlinear system.
The ship had the roll and pitch motion in the form of harmonic oscillation. Under different
rotor speeds and excited frequencies, the response and dynamic stability of the rotor/fuselage
system had been investigated. The result shows that the fuselage and the rotor oscillations
may generate limit cycle oscillations under the excitement of ship. When the rotor oscillation
is equal to the excited frequency of ship, the response of regressing lag will bring about limit
cycle oscillations, and the center of gravity of rotor will shift from the hub, leading to ship

resonance.
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Table 1 Helicopter parameters
n 4
my, /kg 94.9
R/m 5.639
0/ (r/min) 31.42
M/kg 3285
S/ (kg » m) 289.3
I,/ (kg » m*) 1085. 1
e/m 0.3048
¢/ (N« s/rad) 7639
k/(N/rad) 15590
K, /(N/m) 3.6X10°
K,/(N/m) 5X10°
G, /(N +s/m) 2.2X10°
G, /(N * s/m) 4X10°
/
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