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Principle Verification and Joint-Actuator Method for Vibration Suppression of

Flexible Manipulator
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Abstract: Space manipulators have the characteristics such as large flexibility and low vibration frequency. After
being stimulated, the vibration duration is long, and the natural attenuation is slow. Aiming at the residual vibration of
space manipulators after operation, the fixed interface substructure method is used to derive the dynamic explicit
relationship between the joint rotation and the vibration of the spacecraft-manipulator assembly. It is found that
controlling the rotation of the joint so that its angular velocity is proportional to the modal coordinate displacement of
the combined body vibration can consume the mechanical energy of the combined body and thus accelerate the vibration
attenuation of the combined body. Based on this, a simple relationship is designed to control the angular velocity of the
robotic arm joints. Numerical simulation and tests are carried out to verify the vibration suppression effect of the
principle model for the spacecraft-manipulator assembly. The results show that the action of the manipulator joint can
significantly shorten the duration of the residual vibration of the combined body after being stimulated.
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Fig. 1 Model of the aircraft-manipulator assembly
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Fig. 2 1-D longitudinal vibration mechanical model of a

space flexible manipulator
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Fig.3 Simulink model of the vibration suppression for the

spring vibrator
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Fig. 4 Vibration attenuation of the spring vibrator
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Fig.5 Vibration attenuation of the spring vibrator with
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