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Study on Landing Gear Drop Dynamics with Cavitation Effect

Chen Yuhong » Zheng Hua » He Yong , Cheng Jialin
(Technology Center, AVIC Cheng Du Aircraft Industrial(Group) CO. ., LTD. . Chengdu, 610091, China)

Abstract: In the drop test for nose gear of a certain type of unmanned aerial vehicle, unusual fluctuation
of load is spotted when ground load increases. The relations between landing damper compression and
ground load in the drop test are analyzed, and the conclusion goes that the main oil hole of the damper is
too small to enable bubbles to move from main chamber to the air chamber. Landing gear drop test dy-
namics model including the effect of main oil chamber cavitations is built. The dynamics characteristics
of the specific model are studied through numerical analysis, and the results are consistent with test re-
sults. After cavitations in the main oil chamber are eliminated, the results of actual drop test are quite
similar with those of theoretical simulations using cavitation-free model. By comparing two methods of
drop test, the conclusion is that axial load fluctuation is caused by cavitation. As soon as the cavitation
is eradicated, the peak value of the vertical land load decreases by 0. 3 kN, and the damping efficiency of
the entire landing gear structure increases by 2%.
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Fig. 1 Landing gear drop test system
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Fig. 2 Landing gear drop efficency
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Fig. 4 Force analysis of landing gear
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Fig.5 Friction force model
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Tab.1 Parameters for solving drop test dynamics
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Tab. 2 Index comparison between simulation results and test

results
sk 5 5 IR e R
HbR WEE /KN e /MA/KN 2 /kN {78 /m
IS (E 4,74 4,37 10.9 0.195

12 56 B i 4. 65 4.12 10. 8 0.191

P 6 S F0 3 1] {07 B B b v 3 i) 2K fop FEE
5K . 3 2 M 6 uf i, B A gk
5 R 50 B AF A BT TEBUE 43 BT 45 SR v b T
BRI — 0 (4. 74 kKND 5 BB T AR 56
28 S A ) 28T I B B4 B T2 I B A RO Ak
T UK 7R 3 72 4y B AR T LA A A A b A 0L 9%
T 6 e T 2R A Y D SRR

12
—m

10F * REEE *
g .
i
§6
E 4 * S
= A A

*
%000 0,05 0.10 0.5 020
BHOERME /m

[ W oy R T RN RO A G WA VD)
Fig. 6 Comparison between test and simulation results

(cavitation effect included)
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(cavitation effect excluded)
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Tab.3 Test result comparison with and without cavitation
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