
Robotized Machining
of parts in the aircraft & aerospace industry



Field of Applications

The aircraft industry is an industry where the use of robot production can be applied in several ways.
The quality demands are very high, which means that the positioning of the robot needs a high precision and accuracy;
therefore a laser calibration system is used.

The Ariane 5 booster rocket for example has a first stage consisting of a liquid hydrogen/liquid oxygen rocket engine with 1
single outlet. The reaction forces of the single rocket engine exceed 800.000 N, and are distributed to the cylindrical hull of
the rocket by a so called motor cone. On the inside of the motor cone, several brackets are mounted to connect fuel and
oxygen lines, control equipment cabinets etc.
Due to fabrication and assembly in different places, very high accuracy is required of the position and orientation of these
brackets. The cone structure itself show shape and dimensional errors of several centimeters due to the applied construction
and production technology. Several mounting methods were studied, among which high accuracy fixtures and robot assisted
assembly.
A Kranendonk robot application, whereby the position and orientation data of the brackets was derived from a CAD/CAM
system was found to be the most efficient solution.
A cell was built specifically for drilling and connecting parts and brackets.
Using this method, a position accuracy was achieved better then +/- 0,3 mm per part, throughout the whole cone.
Orientational accuracy of the brackets is better then 0,5 mm around any axis. This was only possible due to the ARAC
calibration. This system obtains optimal accuracy by calibrating the robot with the ARAC calibration module. Any
discrepancies between the controller kinematic model and the mechanical robot can be corrected, resulting in a considerably
increased absolute accuracy of the robot system.

Another application that benefits from the accuracy of a calibrated robot system is built for an aerostructures manufacturer
in The Netherlands.
The cell is used for drilling and countersinking of holes in carbon fibre reinforced plastic skins and aluminium stiffeners,
used in aircraft wings and rudders.
The workpieces have maximum dimensions of approx 4.5 x 2 metres. To reach this area, the robot is placed upon a servo
track. The robot and servo track are calibrated as one system.
The robot is equipped with special tooling. Based upon information from a CAD system, the tool is moved to positions on
the structure where a hole is to be drilled.
The first action involves drilling of the hole. Without moving the robot, the drilling spindle is then moved aside, and a
countersinking tool brought in position. The positioning accuracy of the countersinking with respect to the previously drilled
hole is +/- 0.05 mm. Due to the tooling concept, the depth accuracy of the countersinking is better then +/- 0.02 mm.
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