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Table 1  Basic parameters
Wingspan Chord Thickness  Distance
(mm) (mm) (mm) (mm)
Fixed wing 1166 500 5 200
Active wing 1016 450 5 200
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Table 2 Initial third order natural frequency of active wing

in five conditions

Frequency ( Hz)
Order
0(mm) 200(mm) 400(mm) 600(mm) 800(mm)
1 8.97 8.84 7.77 6.82 5.56
2 20.46 19.47 17.17 15.63 12.98
3 64.56 62.47 59.29 43.88 15.15
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EXPERIMENTAL RESEARCH ON DYNAMICS OF TELESCOPIC WING °

Cui Yuntao Zhang Wei' Li Yanan

( Beijing Key Laboratory of Nonlinear Vibrations and Strength of Mechanical Structures ,
College of Electrical Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract As telescopic wing is a kind of morphing wing, due to the characteristics of the time-varying and flexi-
ble body of the structure, its flight performance is influenced by the time-varying transverse vibration in the
process of morphing. In this paper, modal experiment and vibration experiment of telescopic wings were comple-
ted, where the active wing at different positions and with different velocity is determined by the rotational speed
and the direction of the servo motor, and the rational speed and direction is controlled by the PLC control system.
On the one hand, modal experiment of active wing in five conditions is carried out using the hammering method,
and the initial third order nature frequency and modal shape is obtained. On the other hand, the transverse vibra-
tion of active wing in the process of morphing is investigated and collected by the ICP acceleration sensor as well
as the LMS data acquisition and analysis system. The relationship between velocity and maximum vibration ampli-
tude, and the relationship between velocity and maximum response frequency are obtained. The analysis results
show that the longer the length of active wing is, the lower the nature frequency is. As the velocity is a parametric
excitation, when the equivalent excitation of the velocity equals to the specific nature frequency of active wing in
specific conditions, the structure resonance occurs. The studies in this paper can provide theoretical basis and

technical support in investigating the vibration control and the reasonable velocity of the wing.

Key words morphing wing, telescopic wing, modal experiment, vibration experiment
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