Robotized Tube Cutting
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Robotized Tube Cutting

In the construction industry
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Field of application T~
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Besides steel profiles and beams, also round tubes are used as construetion elements for structural assemblies.
The tubes are usually joined together in a space frame or lattice. ~—

In order to join the tubes, very special endcuts must be made on the stiffener tubes to-fit onto the main tubes.
These shapes are called tubulures. Not only does the end of one tube has to fit the cylindrical shape of the other
tube, but because the structure will have t be welded, also a welding bevel must be provided. The correct angle
of the welding bevel depends among others on the angle between the two tubes. This‘means also, that around
the circumference of the tube, the welding bevel is constantly changing.

These shapes are difficult to cut, because-of there-complexity. Ordinary CNE maehinels may be able to cut the
end into the right shape, but usually the correct welding bevels have to-be-made afterward by grinding the tube.

With the coming of practical off-line programming systems, industrial robots have proven to be valuable tools for
cutting of tubes for piping and for steel construction. Due toﬁeji@g@;iujﬂ@nstructions, tubes are often cut
in very small batches or single pieces. e
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With the ARAC robot application contral system, a robot cuttiyég/pmgrammgpecific endcut can easily be

generated within the time needed td perfqrmﬂzmcutting. Sin(F it is inh;-;jﬁe/(lt ?Eﬁ—line programming, that the
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program generation takes place ﬂatallal}o p @nﬂn@s§ arate;y:omput |/ ystem, virtually no time is lost in

programming the robot, and oneﬁpiece/ﬂ@r ction withi dustrial rcygots has eﬁ ctively become possible.
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In order to define the cutting jobs/B\thd robot system, two types of data are generally required: A macro library
and a job list.

The macro library is a coIIection/of AR/&C macro programs. An ARAC macro program is the prototype of a robot
program. The actual shape or rngot ovement can be influenced throug numerical parameters. For cutting of
tubes for tube-to-tube or tube-tp-sheet connections, just very few macro's are required. By adding the values for
the numerical parameters, an @\ can he tailor made for one specific construction. Examples of numerical
parameters that can Iﬂ)eTseF Wthin tube c}lt}ing macro are:
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* Diameter of tpe tubﬁ @% | ;o h\
* Diameter of the tube it uld fit.o / | N\
* Angle between the two tubes | TL S
* Eccentricity ‘ N ‘
* Welding bevel requirements T‘ ( } > )
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Because ARAC macrg prog;arrlmipg tefhﬂ@ isWeMleiblé,tjEre are numerous ways to define macros for
almost any task. L =l PR

Ajob listis a specifica}ion of the actuaFWOTHhthambc,rﬁeffOH%eJ{ﬂq)y the ARAC controlled system.
The job list is 'Workpieeeorkﬁteo%Thif means, that for each workpiece, there is an entry in the joblist. For each
workpiece, the following data are supplieE: << — — — 7 ‘
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* Workpiece identity (like part n mF&)\ \\
* Number of workpieces required. \\ N ||
* Macros to be used with that workpiece. . \\
* Numerical values for the macro parameters. . ||
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