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Abstract

This study aims for determination of cutting work envelope of an articular robot for H-beam cutting. The
robot has its own work envelope. The cutting of piece with groove requires the specific position of the
torch which contracts the work envelope. This study suggested the new method to determine the cutting
work envelope for this case. The method simplified the problem by use of the combination of inverse
kinematics and forward kinematics. The method was used for cutting the H-beam with groove. The cutting
work envelope was determined easily. The result was verified by 3D simulation system which implements
the articular robot with 6 axes and the H-beam in the virtual shop.

Key Words : Offshore structure, H-beam cutting, Work envelope, Articular robot, Inverse kinematics,
Forward kinematics
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Fig. 1 6 axes of robot
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Fig. 3 H-beam used for offshore structure and examples
of its cut shape
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Table 1 Homogeneous transformations of 6 axes
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Fig. 9 The cutting work envelope

1 o =7]stel ofs) A7
i3 Z[: 7

Fig. 9% ols} £ 34S FalA 73 Al

i /]

L DT
)
It

v

A{\

e

(a) Example of the cutting part of H-beam to be in the cutting

work envelope
. A i H

vl |

1

“RATI

| P B |

1\

o/~
4

(h) Example of the cutting part of H-beam to be out of the
cutting work envelope

Fig. 10 Verification of the cutting work envelope
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