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Research on flight dynamics model of tilt quad-rotor aircraft
with Simulink

Wang Qinghu, Tang Zhengfei, Huang Yimin
(Science and Technology on Rotorcraft Aeromechanics Laboratory, Nanjing University of Aeronautics and Astronautics,
Nanjing, 210016)

Abstract: A model of tilt quad-rotor(TQR) was established and verified by Simulink, which included
the aerodynamics of the rotor, wing, fuselage, and tail wing. The aerodynamics of wing and tail wing
was calculated by lifting line theory and the aecrodynamics of the rotor was calculated by blade element
theory and momentum theory, while the fuselage was figured out by computational fluid dynamics.
The interference factor was confirmed by the common sense and CFD results. And correctness and
reasonability of the modeling technology was proved by trim and eigenvalues.

Key words: tilt quad-rotor; Simulink; trim; flight dynamics model
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Study on flight control strategy of helicopter autorotation
landing

Zhu Jijun
(AVIC Harbin Aircraft Industry Group CO. LTD, Harbin, 150066)
Abstract: In the light of the autorotation of the helicopter landing flight safety control strategy,
according to the calculation model of helicopter rotor speed when entering the autorotation, calculation
and analysis of the HC120 helicopter rotor speed attenuation is Executed, and then combined with the
autorotation of flight test measured data of HC120 and H410 helicopters, analysis of the helicopter
autorotation process, the actual rotor attenuation time, and the pilot's control strategy on the helicopter
dropped and landing safety characteristics, analysis of the autorotation landing process, the pilot must
pay attention to the key strategies in the manipulation, hoping to provide reference for the control

strategy of helicopter pilots in autorotation landing.
Keywords: autorotation; flight tests; control strategy; helicopter
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The Effect of Elastic Restriction Stiffness of Blade Root on
Trim Characteristics of Helicopter

Ji Hongwei', Li Jianbo!, Zhu Jijun?
(1. Science and Technology on Rotorcraft Aeromechanics Laboratory, NUAA, Nanjing, 210016;
2. Flying Test Station of Hafei Aviation Industry Co.,Ltd, Harbin, 150066)

Abstract: In this paper, as the seesaw type ducted fan unmanned helicopter whose hub has been
assembled with elastic supporting member an example, first, rotor dynamic model should be built
basing on simplifying the elastic supporting member as a hinge spring. Then, the aerodynamic model
of the rotor of helicopter, the ducted fan and fuselage should be set up. Meanwhile, the induced
velocity model of rotor should be built basing on the theory of dynamic inflow. And on this basis, the
flight dynamic model of the whole helicopter should be set up. Finally, as the sample helicopter
assembled and unassembled with elastic supporting member examples, the trim characteristics of both
were computed. And on this basis, the effect of elastic restriction stiffness of blade root on trim
characteristics of helicopter could be analyzed and compared. The comparative and analysis results
show that it is hardly any effect of elastic restriction stiffness of blade root on trim characteristics of
helicopter while in hover and lower speed, but prominent while in forward flight. While in forward
flight, the sample helicopter assembled with elastic supporting member compared with the
unassembled one, the required power of rotor decreases, which is beneficial for helicopter and could
increase the largest forward velocity, voyage and endurance of the helicopter. The backward
chamfering, lateral chamfering, longitudinal and lateral cycle variable pitch, and roll angle decrease,
but the pitch angle increases, which could further influence the stability and maneuverability of the
helicopter.

Keywords: helicopter; trim; rotor dynamics; flight dynamics; dynamic inflow; elastic restriction
stiffness
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