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Structure Analysis of the Light Robot Manipulator Capable of

Handling Heavy Payloads
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Abstract: In this paper, the structure of the gravity compensator has been designed and
applied to a light structure of a new 6-axis robot manipulator to enhance its torque
performance. Also, analyses on the kinematics and inverse-kinematics of the
manipulator have been performed. An FEM analysis has been performed on the
structure of robot links to have an excellent performance of delivering 25 kg payload
despite of 30kg weight, which is very light compared with other manipulators. Through
the FEM analysis, the stability on the vending or fracture of the links of the robot
manipulator has been verified.
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Figure 1: Structure of 6-axis robot manipulator
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Figure 3: D-H coordinate of 6-axis manipulator

Table 1: Parameter of D-H coordinate of 6 axis robot

o a, 2 d,
1 90’ a, 6, d,
2 0 a, 6, 0
3 90° a, o, 0
4 -90° 0 6, d,
5 90’ 0 0, 0
6 0° 0 6, d,
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Figure 6: Concept of application of gravity compensator
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Density
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Thermal Expansion
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Figure 9: Equivalent stress of 6-axis robot
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