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Dynamic Modeling and Simulation of a Free floating
Flexible Manipulator System

LIAO Yihuan, LI Dae-kui, TANG Gue- jin
( College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Free floating flexible manipulator system has become a nonholonomic system subject to the constraints of the conservation
of angular momentum. The dynamic model of the nonholonomic system is usually the differential algebraic equation which is difficult to
solve. So the free-floating system is translated into holonomic sysem in this research. Fist, the attiude of carrier was supposed to be
controlled by torques. As a result, the sysem turned to be holonomic because the constraint of the consewvation of angular momentum
need not be satisfied, and the dynamic equations of the holonomic system were deduced based on Lagrange method. Second, the
dynamic equations of free-floating system were obtained by putting the attitude control torques into zew. Finaly, the dynamic equatibns
were solved with numerical method. The numerical result & compared with the simulation resuk in ADAMS and the effective of the model
for free-floating flexible manipulator system is verified.
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Tab.1 System parameters
L; (m) (m) (m)  Pi(kdm’) E;(GPy) m (kg)  Ii(kgm®)  ;(m)
B, 5 0.05 0.05 2780 69 B, 2000 6000 5
B, 5 0.05 0.05 2780 69 B, 1 2 1
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Fig.2  Numerical result and the simulation result in ADAMS Fig. 3 Tip deflections of B, in different modal truncation
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