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Abstract

Recently industrial robots together with positioners are often used to enhance the system
performance for arc welding. In this paper, a redundancy control method is proposed to the
robot-positioner system with seven degrees of freedom, where one kinematic modelling technique
is employed. Also, manipulability measure using the Jacobian matrix is utilized to visualize the
distributions of manipulability in the given cutting plane of the workspace. An algorithm
maximizing the manipulability is applied to the robot and the positioner and the simulation results
are shown for the task following a linear path.
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Fig. 1 A schemetic drawing of Rhino-XR3 and
rotary-tilting carousel
(a) Configuration of R-P system,
(b) Coordinate system of R-P system)

Table 1 Link parameters of R-P system

Link é: a; a; d;
1 & 90° 0 —~3.03
2 & —90° [ —11.80 0
3 & —-90° 0 5.04
4 6, +90° 0 9.00 0
5 6 —90° 0 9.00 0
6 73 -90° 0.35 0
7 & 0 0 6.30

(unit : inch)
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Table 4 Fixed degree of freedom for each case study

1259

Hand orientation
Case Tilting joint Hand position Cutting plane
a B 4
1 0 0 0 0 Z=3.6 X, Y
2 0 0 0 0 Y=0 X.Z
3 0 0 0 —15° Z=3.6 X, Y
4 0 0 0 -15 Y=0 X,z
5 0 —90° 0 0 Z=3.6 X, Y
6 0 —-90° 0 0 Y=0 X, Z
7 0 -90° 0 —15 Z=3.6 X, Y
8 0 —90° 0 —-15 Y=0 X, Z
lf

(a) (b)
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a: W 4: %13

5: 400 5: 4E-13
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Fig. 5 Distribution of manipulability in the work space for Case 1,2
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Fig. 6 Distribution of manipulability in the work space for Case 3,4
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Fig. 11 (v) Control algorithm : eq. (31) ~ (35)
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Fig. 12 Comparision of manipulability for straight line task with tilting motion
(seeere . Control algorithm 4P=0 in eq. (31)
— Control algorithm eq. (31) ~ (35))



233 ZAAY A299 Solg 4R ol AFE Ao} 1263

t=0 t=1 t=2 t=3 t=k
t=5 t=6 t=7 t=8 t=9
t=10

Fig. 13 3-D graphic simulation for straight line task with tilting motion
(a) Control algorithm : dP=0 in eq. (31)
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Fig. 13 (b) Control algorithm : eq. (31) ~ (35)
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