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Short description of possible research topics for a PhD:
Friction Stir Welding (FSW) is an innovative
solid-state welding process which will be fully
implemented in the “industry of the future” in
assembly line. To reduce weight, FSW will allow
to weld the entire range of aluminum alloys and to
reduce production costs, the use of robot is
recommended. To promote FSW in production for
Friction Stir Welding, on ABB IRB 8700 robot
complex and high value added workpieces, many
scientific and technological challenges needs to be
solved. Based on the study of the friction stir welding forces applied during the process, many
research topics to optimize the process can be driven. The first one is the optimization of the
tool in order to reach a high quality weld and low process forces. It will enable to weld higher
thickness with a robot or lowering the robot deflections it undergoes under the load, leading to
non-acceptable tool path trajectory modification. The second one is to create a database to
define a way to monitor the process thanks to the recorded forces and to detect welds with
quality problems. Therefore, an automatic weld quality evaluation, based on recorded force data,
will be developed and implemented on a FSW system in order to reduce control after welding.
Depending on the abilities of the candidate, one or the other of these research directions will be
further developed.
Required background of the student:
The student must have very good knowledge in mechanical engineering.
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