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Touchdown Stability Simuktion of Landing G ear
Systan for L unar L ander

ZHU Wang YANG Jian—zhong
(Beijing Institute of Spacecraft Systan Eng neering Beijing 100094 Ch na)

Abstract Landing gear systan model was presented Touchdovn stabiliy crieria was established D Beretzation

search ng m ethod w as devebped W ih fourm ain factors of the vertical and horizon tal velocity, yav anglk of the lander and

lunar surface sbpe at the mpactmanent touchdovn stability boundaries w ere derved Analyss results show symm etrical

landing m ode is more stab le han unsymm etrical one and strength failure of connecton poits for stwts easily occurs at rel-

tively hich horzontal velociy Compared with uphill horizontal vebcity mstance the downhill one overtums more easily at

a sbpe

Key words Touchdown stability Landing mpact Landing gear systan; Lunar lander
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A Fast Aeroelastic R esponse Prediction M ethod Based on Proper
O rthogonal Decam position Reduced O rderM odel

1 L1 . ! .2 . 2
CHEN Gang, LIYuem ng, YAN Gutrong, XUM n, ZENG Xiarang
( 1 MOE K ey Laborabry for Strength& V bration, X1 an Jiaobong University, X1 an 710049 China

2 College of Astonautics N orthw estem PolytechnicalUniwversity X1 an 710072, China)

Abstract CFD /CSD coupled nunerical simubtion & them ost accuratem ethod n aemwelasticty but it 5 alsow ih the

least computation effciency A reduced order model (ROM ) based on pwper orthogonal decomposition ( POD) for aew-

elastic systan was nvestigated i this paper In order to further reduce the higher order of tin e-dom amn POD /ROM relatve

to frequency-dom ain POD /ROM, the balanced tmuncation m ethod n control theory was ntroduced The detail of the con—
stiuction of tine-danamn POD /ROM w as den onstrated by AGARD 445 6w ng and the ROM was ten used © prdict the

aewe hstic dynam ic response and flutter boundary The num erical resulis show that the POD /ROM nearly has the san e ac-

curacy as the CFD /CSD coupled m ethod and mproves the can putation efficiency about 1~ 2 order of m agn itnde

Key words. Reduced ordermodel Proper orthogonal decan position Balanced -tuncation  Computational aemwe lasticiy



