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Stability and Control Characteristic Analysis for Flight
of Helicopter with Slung-load
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(Science and Technology on Rotorcraft Aeromechanics Laboratory, Nanjing University of
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Abstract; A coupled mathematical model of helicopter, slung load and sling motions is developed for heli-
copter slung load flight. In the basic helicopter flight dynamic model, the flag and lag coupled model and
the blade torsion model are developed. A three state dynamic inflow model of the main-rotor wake is
used. The influence of rotor wake on the slung load is considered. The six degree-of-freedom equations
of motion of the aircraft and slung load are developed. The aerodynamic load applied on the slung load is
determined based on wind tunnel test. Elastic cable models of sling are developed. The trim results
without slung-load are compared with flight test results and the slung-load flight condition. The rela-
tionship between the stability characteristics and the location of the helicopter center of gravity and the
slung-load lift points is discussed. The frequency domain response validation with flight test is conduct-
ed. The computed results are in good agreement with flight test results.
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