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A Revolute Robot Manipulator with a New Structure
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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 not have enough strength. To
overcome this, a new type of the robot actuator based on the four-bar-link mechanism driven by the
ball screw was proposed and constructed. Also, a new type of a revolute-jointed robot manipulator
composed of the developed actuators was developed. The base axis is actuated by the motor with the
conventional speed reducer, but the other axes are actuated by the proposed actuators. The kinematics
and dynamics of the robot were analyzed, and the performance test of the robot was made. Through
the test results, the performance of superior load capacity versus the robot weight is shown.
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Photo. 1 Appearance of the manipulator
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Fig. 1 Structure of the developed robot
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Fig. 2 Four bar link structure for shoulder
joint
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Table 1 Specification of manipulator

Spec  [Full .
Load [Voltage Weight
Length D.O.F

(kg)  |{kV) (kg)
Product \j{mm)

Developed |1600 90 | 3.2 4 300

ABB(IBR4400}(2432 60 | 6.7 6 1000

Table 2 Design specification of the manipulator

Specifications Units
Ball screw(2, 3Axis) 15 , lead Smm
Power 3.2 kw
0AXxis 1.0 kw, 3000 rpm
Servo Motor}  1Axis 800 w, 3000 rpm
(AC) 2AXis 800 w
3Axis 600 w
0Axis 3.14 rad/s
MAX. 1Axis 0.28 rad/s
Velocity 2Axis 0.75 rad/s
3Axis 1.08 rad/s
1Axis 534.62 mm
Link Length| 2Axis 493.85 mm
3Axis 553.07 mm
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