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Tracking Control of 6-DOF Shaking Table with Bell Crank Structure
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ABSTRACT

This paper describes the tracking control simulation of 6-DOF shaking table with a bell crank structure, which converts the
direction of reciprocating movements. For the joint coordinate-based control which uses lengths of each actuator, the trajectory
conversion process, inverse kinematics, is performed. Applying the Newton-Euler approach, the dynamic equation of the
shaking table is derived. To cope with nonlinear problems, time-delay control(TDC) is considered, which has been noted for its
exceptional robustness to parameter uncertainties and disturbance, in addition to steady-state accuracy and computational
efficiency. If the nominal model is equal to the real system, joint coordinate-based control can be very efficient. However,
manufacturing tolerances, installation errors and link offsets contaminate the nominal values of the kinematic parameters used
in the kinematic model of the shaking table. To compensate differences between the nominal model and the real system, the
joint coordinate-based control using acceleration feedback in the Cartesian coordinate space is proposed.
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Fig. 1 The 6-DOF shaking table with bell crank structure
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Fig. 3 Dynamics analysis using Newton-Euler method
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Fig. 4 Response with respect to sampling time
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Fig. 5 Response with respect to M
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