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ABSTRACT

Currently, 6-axis articulated robots are used throughout the industry because of their 6-dof (degrees of
freedom) and usability. However, 6-axis articulated robots have a fixed base and their movements are limited
by the rotational operating range of each axis. If the angle of the 2-axis additional axes can be adjusted
according to the position and orientation of the end-effector of the 6-axis articulated robot, the effectiveness
of the 6-axis articulated robot can be further increased in areas where the angle is important, such as
welding. Therefore, in this paper, we proposed a cooperative kinematic inter-operation strategy. The strategy
will be verified using the Simulink of MATLAB®, an engineering program, and Recurdyn®, a dynamic
simulation program.
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Table 3 Length for modeling and used for calculation
of D-H parameters

Length used for Length used for
analytical modeling calculation
d; 600mm 600mm
a; 500mm 500mm
as 115mm 115mm
dy 200.55mm 200mm
ds 710.085mm 710mm
dyyp 10mm 10mm

Table 4 Calculated result for inter-operation of RS2

Axis 0;
1 21.2°
2 27.9°
3 42.5°
4 10.6°
5 99.8°
6 176.7°

Table 5 Calculated result for inter-operation of 2-axis

additional axes

Axis 0
1 64.1°
2 40.9°

Table 6 Angle difference after simulink in X, Y, Z
axis between end-effector and welding plate

Angle Xear-Xoup Yior Yoy Zio-Zpupy
Experiment 0.01° 180.05° 180.02°
Ideal 0° 180° 180°
Error 0.01° 0.05° 0.02°
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