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The sloshing of liquid fuel in the spacecraft is equivalent to a spherical pendulum model, and the flexi-
ble appendages are assumed to be an Euler-Bernoulli beam. The coupled dynamic equation of the liquid-
filled flexible spacecraft is derived by using the Lagrange method. First of all, the interference from
space, the parameter uncertainty of the moment of inertia of the spacecraft, the coupling interference
caused by the liquid sloshing and the vibration of flexible accessories are summed up as lumped interfer-
ence. Design disturbance observer to compensate and estimate the lumped disturbance of the system.
Then, based on the designed disturbance observer, a fuzzy terminal sliding mode control law is present-
ed, and it is proved that the state of the closed-loop system is finite-time stable under the control law,
and converges to the specified terminal sliding mode surface. The fuzzy terminal sliding mode control
law uses fuzzy control to improve the switching gain based on the traditional terminal sliding mode con-
trol to achieve the purpose of suppressing system jitter. This optimization method can not only reduce
the complexity of terminal sliding mode control method, but also reduce the difficulty of debugging pa-
rameters because it does not introduce new functions. The numerical simulation results show that the
designed fuzzy terminal sliding mode control law can not only achieve the finite-time stability of the
closed-loop attitude control system of the liquid-filled flexible spacecraft, but also effectively suppress the
liquid sloshing and the vibration of the flexible appendages. At the same time, it has good robustness to

disturbances caused by external disturbances and parameter uncertainties, and has better control perfor-
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mance.
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