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Abstract: 

Inherent process-induced deformations (PID) and residual stresses impede the application of composite parts. PID lead to a
geometrical mismatch in assemblies and require subsequent work for tolerance compensation. Unknown residual stresses cause
overweighted structures resulting from unnecessary high safety factors. To counteract the deformations, the tool design needs to be
modified until the component geometry meets the specifications. This process is mostly carried out empirically and is time and cost
intensive. To improve the efficiency of the development process, an in-deep comprehension of the manufacturing processes is
mandatory. Therefore, experimental and simulation-based methods are increasingly applied and enhanced. The object of this work is
to investigate the development of process-induced strains as well as the material behaviour during the manufacturing for a GFRP
plate. The process-induced strains are monitored by optical fiber Bragg grating (FBG) sensors. The change of the material phases is
detected by dielectric sensors. Furthermore, a detailed process simulation considering viscoelastic effects and reaction kinetics is
performed. Finally, the measurements are correlated with the simulation data to validate the simulation approach. A very good
correlation for both the reaction kinetics as well as the process-induced strains is observed.
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