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Control on model attitude and oscillation by wire driven parallel manipulator
support system for low speed wind tunnel

LIN Qi', LIANG Bin', ZHENG Yar qing”
(1. Department of Aeronautics, Xiamen University, Xiamen Fujian 361005, China; 2. College of Mechanical
Engineering and Automation, Huaqiao University, Quanzhou Fujian 362021, China)

Abstract: A 6 DOF WDPSS 8( WDPSS: Wire Driven Parallel Suspension System) suitable to low-speed
wind tunnel was designed. The structural parameter of the system was given. The feasibility of the WDPSS 8 has
been analyzed. The inverse kinematics position model and statics model have been set up. The solutions to the
mverse kinematics problem and the formula of the wire length variation have been deduded. The prototype of
the WDPSS- 8 was manufactured. The workspace of the scale model attitude in main position has been simulated
with a Matlab progranming. The attitude control has been accomplished and the appointed attitude angle of the
model can be achieved on the demand. Based on the work mentioned above, oscillation control experiment in
three freedoms has been carried out respectively according to required amplitude and frequency. At last the er-
ror analysis of the system has been made.

Key words: attitude control; oscillation in single freedom; wire driven manipulator; parallel robot; wind
tunnel test
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Fig 1 Structure of WDPSS 8
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Fig.2 Sample of WDPSS 8
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Table 1 Rotation workspace in main position

Py Pr= 0, $p=0) -51.8~ 5.8
r( ®=10, %=0) - 90~ a°
Pp((B= 0, %=0) - 90~ a°
4
4.1
5
Fig 5 Control experiment of attitude angle moving
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Fig.6 Program interface of oscillation cortrol

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



79

RIS

a2 Rl ila

\
NI WA,

v

TS #-Hhdd KA
A RE

v

B R T 2 3

v

RS BB,
T % iz 5)

<

Ph

7
Fig.7 Flow chart of oscillation control program
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Table 2 Amplitude and frequency of oscillation experiment

) (Hz)

5 1.5
10 0.625
5 2
10 1.25
5 0.625
10 0.5
2
G~ 10 0~ 2Hz 7
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