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Robotized Tube Welding

in the boiler industry

Tube to tube welding

A construction typical for industrial boilers is the header or collector tube. A
large vessel collects the steam or pressursed water from the many tubes
that form the boiler itself. Many high class tube -to-tube connections must be
welded in one header. Depending upon the application, often full penetration
welds are required for these connections.

The tube-to-tube header welding cell uses an indutrial robot for welding the
tube-to-tube connections. ARAC macro programming is used to develop and
document the welding programs. Due to careful programming and special
torch design, the cell is capable of welding full 360E around a tube in one
pass.

Main features

The cell consists of an IRB2400 industrial robot with integrated welding equipment. In order to be able to
automatically weld rows of tubes, the robot is mounted on a servo track, which moves it from tube to tube.

Welding programs are created and testwelded using ARAC off-line programming. This allows fast and accurate
modifications and fine tuning of the welding programs, and reduced the testing phase drastically. Once the right
welding procedure has been established, the robot program is 'frozen' and released for production.

The same, tested, welding program is repeatedly used for all the tubes in the header. The servo track moves the
robot from one tube to the next. A Smartac sensor system is applied to locate the exact position of the tube to be
welded. A 'master' program describes the following order in which the tube are welded.

Tube to sheet welding

The mobile robot cell is developed especially to be placed near
an already assembled heat exchanger or process vessel, and to
weld the tube-to-sheet connections of these workpieces.
Besides the robot, all other necessary equipment is placed in
one carrier frame. The system has one central connection point
for consumables such as electricity, compressed air, shielding
gas etc.

By means of a separate combined tool, the tubes can slightly be pushed back so that the end of the tube is in
line with the surface of the endpiece and can be expanded inside the holes in the end plates. The combined tool
is including compliant suspension head.

Different methods can be used for automatic welding; welding is performed with an orbital welding head, handled
by the robot, or whereby an orbital welding head without centring mandril is used. This method will only be used
in exceptional cases like when no mandril of the correct diameter is available or when tubes are exceptionally far
extending from the sheet.

The actual position of each hole will be determined using the 3D sensor system. During use of this method, the
compliant suspension head will be locked into a fixed position.

Another method is when the welding movement is performed by the robot, using a TIG torch with cold wire feed.
This method is used for tubes with a diameter of more than 850mm and a material thickness of more than 3 mm.
With this method, the actual position of each hole will be determined using the 3D sensor system. An AVC
system will be used together with the adaptive control functions of the robot controller.
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