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Abstract

In this electronic document, the FEM is used to simulate and analyze the natural frequency and vi-
bration mode of a certain UAV composite wing. By using the non-contact laser vibrometer equip-
ment, in order to eliminate the influence of boundary conditions on the vibration characteristics
of the wing structure, the vibration characteristics of the wing are measured by free boundary
conditions, and the first 4 natural frequencies and vibrations of the composite wing are obtained.
At the same time, the finite element simulation results are compared. The calculation results show
that the simulation results are basically consistent with the experimental results.
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Figure 1. Structure of the wings
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JEJE 45 mm, Wl 2 B,

LRI B E G FE T300-N5082 Z 6, 4= BEA[0°, 457, —45°,90°], S5t S8l F: Al
FRPERE = 135,000 MPa, f[AFEERE = 10,800 MPa, JAFA LL 0.268, BT 3 A& 12/23/13/ = 8200 MPa,
BE 1760 kg/m’.

Figure 2. Dimensions of the wings
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Table 1. Geometry dimensions of wings
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822.6 290.1 228.4 45.0

3. EEAMEHEME

PUB AR BB 1V B e THEE R PSRRI SE B, R, RMEfRIOs5eRIt, RyapLE
AR BRI SN, R B B R R B AT RO AL

LB MRGE, BN, BA 5 %, oAmnlE 3 fos.

LR SR 4 o, B RSRBON5ERIT, ST . REMBHWE 5 fox, SEhriRAR
BWAPIL, HTEERNES, EOREM Rt ELIT .

NTEEILLEAGH SR, A AT B R EON S, MR KBEDY 1 mm.

N A RRTTER, K55, SR, RS RPEERAAAE NI T R

Figure 3. Rib arrangement
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Figure 4. Skin finite element model
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Figure 5. Flange and rib finite element model
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Table 2. Results of wings natural frequency simulation
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Figure 6. Non-contact vibration test protocol of wing
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Figure 7. System of the wing structure experience
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Table 3. Natural frequency of laser vibration test
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Figure 8. The 1st-order mode cloud
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Figure 9. The 2nd-order mode cloud
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Figure 10. The 3rd-order mode cloud
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Figure 11. The 4th-order mode cloud
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Table 4. Results comparison of simulation and experience
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4 1B 2 [y 3B 4
i H 45 R (Hz) 128.84 142.94 155.01 172.54
R0 45 R (Hz) 130 143.13 169.06 198.43

AHZE -0.89% -0.13% -8.31% —13.04%
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