
— MSc. Graduation Assignment —

Induction Welding of Thermoplastic Composites

Background
The ability to join smaller parts into larger (sub)assemblies through welding is a key ad-
vantage of thermoplastic composites over their thermoset counterparts. Different welding
technologies are available, but induction welding is arguably the most interesting as it does
not require any foreign material at the weld line. Induction welding relies on the use of
a coil to generate an alternating magnetic field, which then again induces currents in the
carbon fibers of the composite material. The currents cause heating of the material, which
can be used to weld parts to form a complex structure, such as the rudder and elevator of
the Gulfstream G650. The process relies on trial-and-error and is, moreover, very sensitive
to small variations in material property data, making the time- and cost-to-market for new
assemblies large.

Left: Induction welded rudder and elevator of a Gulfstream G650 (courtesy of GKN/Fokker). Right:
Schematic illustration of induction welding process (courtesy of Ahmed et al.).

Objective and Tasks
This assignment is part of a larger program, which aims to develop simulation tools for the
induction welding process. The assignment encompasses both material characterization
and model development. Broadly, the work can be subdivided into the following tasks:

1. Development of an experimental test setup to characterize the through-thickness elec-
trical conductivity of composite laminates.

2. Experimental characterization of the in-plane and through-thickness electrical con-
ductivity for a selection of aerospace grade materials as a function of current and fre-
quency.

3. Development of a simulation model for the induction heating of carbon fiber reinforced
thermoplastics.

4. Experimental validation of the model using an induction heating or welding setup avail-
able at the ThermoPlastic composites Research Center.

5. Finally, the obtained results should be discussed in a scientific report.

Interested?
In case you are interested, feel free to contact Wouter Grouve viamail (w.j.b.grouve@utwente.nl)
or in real person (Horst N206).


