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Table 1~ The first five order frequencies of different folded
angles (Hz)

Second Third Fourth Fifth

Angle First order
order order order order
30° 5.1419 26.89 29.967 43.864 59.534
60° 5.7967 21.132 29.401 38.052 48.685
90° 6.552 16.951 27.074 36.184 37.701
120° 8.38 18.907 26.837 39.323 43.723

(a) 5 — B 75 i iR 2
(a)The first order bending vibration
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Fig.3  The first five order mode shapes for the folded at 60°
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Table 2 First five order natural frequency at different

folded angles (Hz)

Second Third Fourth Fifth
Angle  First order
order order order order
30° 6.657 17.958 27.449 34.275 49.587
60° 6.887 19.289 24.241 29.314 42.958
90° 7.711 14.470 20.231 29.197 44.022
120° 10.531 14.364 19.356 31.179 47.686
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Fig.10  Response diagram of different amplitude—frequencies of
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Fig.11  Response diagram of different amplitude—frequencies of

external excitation on the middle wing
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external excitation on the outer wing
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the experiment
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FINITE ELEMENT ANALYSIS AND EXPERIMENT ON
VIBRATION OF Z-SHAPED MORPHING WING WITH VARIABLE
SECTION *

Wang Songsong  Guo Xiangying'

Wang Shuaibo

(College of Mechanical Engineering , Beijing University of Technology, Beijing 100124, China)

Abstract

Z-shaped morphing wings with variable cross section is a kind of variant wing, and the folded angle has im-

portant influence on the dynamic stability of the wing. This paper studied the vibration characteristics of the Z-shaped

morphing wing for different folded angles through both finite element analysis and experiment. Firstly, the experimental

prototype of the Z-shaped folding wing was designed and fabricated. And then, a finite element model of the prototype

was eslablished, and simulations for different folding angles were conducted to obtain the first five natural frequencies

and modes of the wing. Furthermore, frequency sweep tests on the prototype wing were carried out to obtain frequency re-

sponses under transverse excitations, and thus to reveal the first five natural frequencies and modes experimentally.

Comparison between finite element simulations and experimental results showed good agreement, which verified the dy-

namic model of the Z-shaped morphing wing. This study would provide a reference for the design of morphing wing.

Key words variant aircraft, folding wings,
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