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Displacement Analysis of Piezoelectric Cantilevered Beam for Gurney Flaps

ZHANG Yingjie' » HAN Dong', YAN Bing®
(1. National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing University of
Aeronautics & Astronautics, Nanjing,210016,China;
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Abstract:In order to design the driving mechanism of Gurney flaps, we focus on the displacement of the
free end of a piezoelectric cantilevered beam. The displacement is derived by Euler-Bernoulli beam mod-
el, and a finite element method is used to investigate the influence of the parameters such as the thick-
ness of the substrate and the arrangement position of the piezoelectric sheet on the displacement. The
results show that the maximum difference of the displacement predicted by the analytical method and the
finite element method is within 3. 6%. Reducing the thickness of the substrate, placing the piezoelectric
sheet near the root of the cantilever beam and using better materials can obtain relatively larger displace-
ment. The displacement of the piezoelectric cantilevered beam cannot provide enough large displacement
to a Gurney flap, so a device to amplify the displacement is necessary.

Key words: piezoelectric cantilever beam; Gurney flap; drive mechanism; displacement; parametric in-

vestigation
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Fig. 1 Drive mechanism of gurney flap
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Fig. 2 Piezoelectric cantilever beam

Ko X

1.1 EBARE

FH T He v B R 25 4 v i s r A R — b K
oo, L A LB AR R AR
G 22 (22 W8 38 3 A2 Ak 1) 52 )

e=ss +d"E @D

K :eso ME 535135 NS W ) IR 58 BE 5 s
d 735 38 78 2 B AR RO [ R H A AR RO B
AT AR 1 TR SR N AR L R i A T AR T
AR NEAR o 2R 2 U S RN AR R AE R IAE R T
A B NLAE

&l 3y K v R L3 07 Ia s A

Kl 3 e AHEGTH

Fig. 3 Electric field direction of piezoelectric sheet
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Fig.5 Laminated beam section with piezoelectric sheet
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Fig. 6 Finite element model of piezoelectric cantilever beam
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Tab.1 Material parameter of piezoelectric cantilever beam
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Fig. 7 Beam model with driving voltage
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Fig. 8 Displacement with driving different voltages
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Fig. 9 Influence of substrate thickness on displacement
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