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Optimization Research of Spherical Joints in
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(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191)

Abstract: By the limits angle of the ball joints, the maximum nutational angle of parallel machine is 30 degree or
s0. This paper deals with the optimization of spherical joints to meet the large workspace of 3-UPS/S parallel rotational
table. A dimensionless model of the rotational table and the optimization of the spherical joints’ normal line using
two-dimensional search method were established firstly. Then, with the model and the optimization, the relationship
between the structure parameters and the swing angle of the joints has been studied. Based on the results, the
parameters of the rotational table and the joints were optimized to satisfy the table’s workspace. Finally, the swing
angle of the joints and the workspace of the rotational table were verified. All these provided basis for the design and
manufacture of the prototype.
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