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Fig.1 Schematic of principle prototype
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Table 1 Structure parameters of mechanism

P B P, B
l x/mm y/mm z/mm x/mm y/mm z/mm Z/mm  y/mm  /mm  z’/mm y'/mm 2’ /mm
1 90 25 40 1575 905 —355 90 25 40 825 905 —455
2 90 —25 40 1575 —905 —355 90 —25 40 825 —905 —455
3 —55 —25 42 —1 575 —905 —355 —55 —25 42 —2 925 —905 —455
4 —55 25 42 —1 575 905 —355 —55 25 42 —2 925 905 —455
5 65 20 10 165 905 0 65 20 10 —935 905 0
6 65 —20 10 165 —905 0 65 —20 10 —935 —905 0
7 —30 —20 10 —135 —905 0 —30 —20 10 —1 235 —905 0
8 —30 20 10 —135 905 0 —30 20 10 —1 235 905 0
s o
1.2
s .
s o s
) ( , 480 mm),
. 2 mm,
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Fig. 3 Dimension description of model frontal
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Fig. 4 Dimension description of model side projection
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Fig. 8 Kinematics relation schematic of single

helicopter model system
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Fig. 9 Kinematics relation schematic of two helicopter

models in formation flight
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Fig. 10 Variation of each wire length while lead helicop-

ter flies according to a predetermined trajectory
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Fig. 11  Variation of each wire tension while lead heli-
copter flies according to a predetermined trajec—
tory
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Fig. 12 Test of influence of rotor rotation on support

system
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Wire-driven parallel suspension mechanism for aircraft model of
formation flight in low-speed wind tunnel

WU Huisong, LIN Qi* , PENG Miaojiao. LIU Ting. JI Yangfeng, WANG Xiaoguang
School of Aerospace Engineering, Xiamen University , Xiamen 361102, China

Abstract: In this paper, a wire-driven parallel suspension mechanism for two aircraft models in formation flight is designed to
simulate the flight motion in a limited space channel with obstacles around it in wind tunnel test. Taking the helicopter as an
example, based on the working condition parameters, the double wire-driven parallel mechanisms are designed as the sup-
port of the aircraft model. and the kinematic model of the helicopter for cooperative motion between the movable pulley sus-
pension point and the helicopters in formation flight is established. Furthermore, the static stiffness of the system is ana-
lyzed, and the influence of rotor rotation on the dynamic stiffness of the wire-driven parallel suspension system is verified by
experiments. Additionally, the algorithm of interference between the wire and the wire, the wire and the model in the
process of two aircraft models in formation flight simulated flying and landing in the limited space channel is given, and the in-
terference analysis of the wire structure of the support mechanism is carried out. The results show that the support mecha-
nism designed in this paper can effectively solve the support interference problem for two aircraft models in formation flight in
the limited space channel. and the system stiffness meets the stability requirements of the low-speed wind tunnel test, mak-

ing it an effective solution for aircraft model formation flight test in low-speed wind tunnel.

Keywords: low-speed wind tunnel; aircraft formation flight; parallel suspension mechanism; stiffness analysis; interference

analysis
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