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Table 1 Size of the one-leg coupling bars
TiH Rp
1,,/mm 46.914
L, /mm 81.64
lop/mm 100
[, /mm 100
1,,/mm 56.747
[.;/mm 92.89
1,/mm 82.26
[, /mm 100
l,/mm 300
1, /mm 300
1, /mm 82.26
[,/mm 317.74
a/(°) 160
BI(°) 160
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Fig.2 Workspace of foot in one-leg coordinate
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Table 2 Parameters of multi-rotor UAV

i H PERESHL

JEFLBK S K Ak 6 G AL
AL kg 60
LR T kg 40
4l /min 20

SR FH 4 25 SRR BT AE R VR 2R R 55, 4 2RISR FRT R
T BRI ], e TR R . T T AR
LT 25 SR B AR 22 TR] A e e S5 R D, O P D Bl A 40 e
PO e 4 5 23 TC R R e 2 i 42, IR n
B LAR BRI H . REBTTHNE 6 B, SR ST
mE 7R, it RIE R R G S 35ke, % 1 20% 1)
B AT RRER 100kg, FLBRE 1 14 K 65N-m.,

U5 A V5 B R G AR BRI R G (AL 150 5t BT
(IMU) \&BREN R G5 (GPS) G B FLSEAIHL) (3K 5l
R CEAE AL JBGE L I B8 AR Sh %) WUMR S (f5 4
i BUSAL SRS ) P RS O RS AR H R 40)
4 RSy
2.2 EFRESEHRART

ZHEFR I NMAEE B RE W] 43R = AP B, 43 &
e 2 T BB B RS IR T B B B B A5 R f b i R By

Ko (B a2t

Fig.6 Design form of bionic landing gear mechanism
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Fig.11 Landing simulation on plane topography for

bionic landing gear
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Design and Simulation of Multi-link Bionic Landing Gear Used on UAVs

Ren Jia, Wang Jizhen, Yang Zhengquan, Liu Xiaochuan

Aviation Key Laboratory of Science and Technology on Structures Impact Dynamics, Aircraft Strength Research
Institute of China, Xi’an 710065, China

Abstract: Traditional landing gear of the UAVs has the shortages of poor terrain adaptability and low level of
intelligence. It is important to design a kind of landing gear with function of complex terrain adaptive takeoff and
landing for the multi-rotor UAV development. A kind of landing gear is designed based on multi-link hybrid bionic leg
structure. The design configuration of the bionic leg is given based on the drive torque analysis and optimization while
finishing structure design. Based on the multi-rotor UAV, a four-leg landing gear system is designed, and simulation of
landing process is done aiming at typical terrain. The research results show that the design method of terrain adaptive
landing gear with bionic leg structure can be applied to the design of multi-rotor UAV landing gear, and it has the
ability of adaptive landing on unstructured terrain.
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