TR 2 SRR D)

2 Ha4W 20164FE7 A

Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 52, No. 4 (July 2016)
doi: 10.13209/.0479-8023.2016.095

HTfiE m—Casimir J5 IERI W% - R A LR 2
KRG TEmr

Ex

HES7

Ut BE TR 2E T 2# B, dLaT 100081; + E-mail: bzyue@bit.edu.cn

WE R GEE—Casimir X & R MMM TR RATREE RENWREEIITIIR . B, KRR sl et
REF 2 5300 15 o L3 — O R RS R RN B ) BB R ST TR AR RS DI NI - A BIAY, 3@ A o B = NI
AR N T2 M IR A8 43 1 Sh RE R4 BE, T AR B R AR BE R —Casimir PREL; 2805, 115 RERE -Casimir PR
B — WA o N B AR 4y, ITHE S A R A8 R G AR R 410, e, B BUETHE, BRIS5EE
R FUE FIATRUE X3k, PR EoR, AURASNMAR SR GE . SY U R B | iR AR A e A 3 S
VRIS 1) F0 W L XL R 25 1 B A e M R R il

KR LRSS RS, AFLMRRE; R -Casimir I WK R

hESES 031

Stability Analysis of Rigid-Liquid-Flexible Coupling Dynamics
of Spacecraft Systems by Using the Energy-Casimir Method
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Abstract The stability of liquid filled spacecraft with flexible appendage was researched by using energy-
Casimir method. Liquid sloshing dynamics was simplified by spring-mass model, and flexible appendage was
modeled as a linear shearing beam. Rigid-liquid-flexible coupling dynamics of spacecraft was built. The energy
function and the Casimir function were derived by analyzing the energy function of a rigid body, liquid sloshing
and a flexible appendage. The nonlinear stability condition of coupled spacecraft system was derived by computing
the first and second variation of energy-Casimir function. The stable and unstable regions of the parameter space
were given in the final section with numerical computation. Related results show that the inertia matrix, the length
of shearing beam, the spacecraft spinning rate, and the filled ratio of liquid fuel tank have strong influence on the
stability of coupled spacecraft system.
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Fig. 1 Dynamic model of spacecraft with liquidfuel
and flexible appendage
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