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Development of Revolute joint Robot Manipulator with closed-chain
structure

J. M. Oh, C. Y. Back(Mech. Eng. Dept., KMU), H. S. Choi (Mechanical and Infomation Eng. Dept., KMU)
M. H. Kim(K.I.LF.L.T)

ABSTRACT

Conventional robot manipulators actuated by motors with the speed reducer such as the harmonic drive have
weakness in the load capacity, since the speed reducer does mot have enough strength. To overcome this, we
proposed and constructed a new type of the robot actuator which is four-bar-link mechanism driven by the ball screw.
We developed a new type of a revolute-jointed robot manipulator composed of four axes. The base axis is actuated
with conventional speed reducer, but the others are actuated by the proposed actuators. We analyzed the mechanism
of the actuators of the robot joints, and developed the dynamics model. The dynamics are expressed in the joint
coordinates, and then they are mapped into the sliding coordinates of the ball screw. The structure specifications of

the manipulator shown.
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Fig. 1 Structure and Coordinates of the Robot
Manipulator
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Fig. 2 Four bar link structure for wrist

joint
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Table 1. Specification of manipulator
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Pic. 1 Appearance of the mainpulator
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