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Abstract

In this work, a new method is presented for generating the manipulator path which significantly
reduces residual vibration under the torque constraints. The desired path is optimally designed so
that the required movement can be achieved with minimum residual vibration. From the previous
research works, the dynamic model had been established including both the link and the joint
flexibilities. The performance index is selected to minimize the maximum amplitude of residual
vibration. The path to be designed is developed by a combined Fourier series and polynomial
function to satisfy both the convergence and boundary condition matching problems. The concept

of correlation coefficients is used to select the minimum number of design variables, i.e. Four-
ier coefficients, the only ones which have a considerable effect on the reduction of residual
vibration. A two-link Manipulator is used to evaluate this method. Results show that residual
vibration can be drastically reduced by selecting an appropriate manipulator path to both of

unlimited and torque-limited cases.
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Table 1 Model parameters
Properties Value
Material Aluminum
Mass 3.5 (kg)
Length 1.0 (m)
Thickness 1.0 (cm)
C ti
?oss Sfec ion 354 (cm)
Dimension
Young’s modulus 7.1x10® (kgf/mm?)
Joint stiffness 2 (kN.m/rad)
Number of modes 3
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Fig. 1 Arm Motion and tip path of cycloidal motion
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Table 2 Comparison of maximum torque

Cycloidal Unlimited Torque-limited Torque-limited
optimal path optimal path optimal path
(Iz]<100) (l71<60)

|zl 57.859 233.334 98.306 59.829

|| 11.786 80.878 33.114 12.123
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Table 3 Comparison of maximum position error

Cycloidal Unlimited Torque-limited Torque-limited
' optimal path optimal path optimal path
(I7]<100) (7] < 60)
Xe 3.4326 0.5628 0.9557 1.1354
Ve 5.7585 0.3367 0.4482 1.1852
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