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Horizontal Landing Vehicle Undercarriage Coupling
Compressing Touchdown Process Simulation
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Abstract: The undercarriage touchdown of horizontal landing vehicle is an instantaneous and high
dynamic process. The compressing process of the tire and the shock absorber is coupling. It is dif-
ficult to solve the differential equation directly. A simulation method for touchdown process based
in instantaneously balanced condition is adopted. By solving an equation which takes the changing
amount of the shock absorber’s compressing as the independent variable, the compressing amount
of the shock absorber and the tire can be obtained, which can satisfy both the instantaneously bal-
anced condition and the coupling geometry relationship. This method need not solve the
differential equation of the undercarriage, and can be developed on the base of the vehicle’s 6DOF
motion equation, and need not change its simulation step. This method can be used for touchdown
process simulation of horizontal landing vehicle effectively.

Key words: Undercarriage; Touchdown; Simulation

0 3 Bl Ak, PROUE KAT SR AE ML R PO S B R AR
ANEEHL . RGN DR A% IR 6 e A R R, X fi

KV Bl RAT A A B ZE Mo 2 — SR, Ml BRI AT ORS B R 05 0 A . AT R 2 00 A A
MEIASNE s . T TR R RIS R A& A b R b i DR A

il

Wi B 2018-01-11; fEiTHE: 2018-04-13
EEE A XIW (1976-), B, 4, M TEIE, FEFRITHAFMSH FH A, E-mail: lgiuang@21cn. net



52 FAL AR A

2018 4E 5 H

AR SAFER G R, DRI 48 6 s 46 & M2
2 3 SR A By 0] Y G B IR YT, B A
1A B AR AR R AR iR 00 ) A AL, {H O OR 45 i
JE 45 1 0 SR A O vk . 2 kAL AR SR R ol R
EIERZ AR Iy AT S o b, (R kb
4 He 405 St SR A 7 R AR . BRI A S SR T Matlab/
Simulink S8 T Jo A ML b 18 2l Sy 2% g8 K o Bt
A AR 2 v O 40 U i A IR TR 4 B RS S
R, X KF & B AT & & Rl 28 &R G000 5 T 40
fioh by 3o 2 A7 L0 A IR AT, A SR ] — b T B I
AR A B SR A D s 2 oR i DBURE AR R 4 i,
KRR NIA T 4 &, PEWIOR A A8 G 2 m) Sy, SEBLK
V-2 Bl AT e A b 5 R 4 AT

1 ERRRGREERKR

TSR AR R GE R EEME 1R,
Hrp AB N BB, 5 ATHIURREZE . ACD A%
B, A SEBEEREHE. D hithh. BC MR
#w. 1E B SEBEREE. £ C SHFRIE.

______ _",_._,_._._,_‘_,_‘_._._‘_,_4 =  ——
I

: A Rl R LR

SRR

B1 EEXEHERETEE

Fig. 1 Schematic figure of a rock arm undercarriage system
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Fig. 2 Compressing amount of the left shock absorber
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Fig. 4 Compressing amount of the left main tire
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Fig. 6 Pitch angle of the vehicle
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Fig. 3 Compressing amount of the right shock absorber
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Fig. 5 Compressing amount of the right main tire
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Fig. 7 Roll angle of the vehicle
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Fig. 8 Sinking speed of the vehicle

K 2~ 9 W 0L, 7. A7 EFe AR Btk —
W FFHEAT T R ik M. D8R 9 R 46 RS IR R
AR D T N B e K A O R T R
AT AR IR AN A1 . VR e A0 RR D0 SR AR 2 M8 T
FHHE, JFR R . 78 il b 2 B2 b RAT R R K
A JE R R ER A . iR SRR AR TR 45 R R
ML,

4 it

BEXF K 2 Bl AT A ik i B N A s B
55 26 G 2R Uk 7R A% AR IR RS S TR 4 1z sl KA 0 B
)R, 552 2% 14 36 Il 2 B BILAS 22 1A 3l ) = A7 1]
e, e 74 R S R AR B0 ) S R IO A A
25 T3 Bl 2R O8R4 Az S BRI BT T ikl ok
fifk LAl 2 A s 4 19 O A AR R — Jn ARtk O

25 3 35 4 45

2 25 3 3.5 4 45
I E)/s

B9 ITHRERSHEHESR

Fig. 9 Distance between the vehicle tail and ground
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