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Abstract

Generally, development of a robot capable of fast movements or high payloads is progressed by the
analysis of dynamic characteristics, DOF positioning, actuator selection, structure of links, and so on.
This paper highlights the design of a robot manipulator handled by a human for man-machine

cooperation. The

requirements of the proposed system

include its having multi-DOF(Degree of

Freedom)and the capacity for a high payload in the condition of its maximum reach. The primary
investigation factors are motion range, performance within the motion area, and reliabilityduring the
handling of heavy materials. Traditionally, the mechanical design of robots has been viewed as a
problem of packaging motors and electronics into a reasonable structure. This process usually transpires
with heavy reliance of designerexperience. Not surprisingly, the traditional design process contains no
formally defined rules for achieving desirable results, as there is little opportunity for quantitative
feedback during the formative stages. This work primarily focuses on the selection of proper joint
types and link lengths, considering a specific task type and motion requirements of the heavy material

handling.
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Fig.1 Motion range of the scaled down 6-DOF
manipulator
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Table.1 Computation complexities of the 3-DOF
planar manipulator

Type GIM MCI Total

RRP 46M; 29A 76M; 42A 122M; 71A
RPR 34M; 22A 88M; 39A 122M; 61A
PRR 42M; 27A 53M; 29A 96M; 56A
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Table2. Computational complexities of the 3-DOF
spatial manipulator

Type GIM MCI Total

RRP 170M 154A 522M 352A 692M 506A
PRR 142M 138A 389M 317A 531M 455A
RPR 153M 148A 556M 415A 709M 583A
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3. Kinematic Isotropy and Optimal
Kinematic Design
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Fig.6 Flow chart showing the decision process
for determining the optimal design of a manipulator
for the specified task
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