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ABSTRACT

Unavoidable deformations occur during part production due to the non-isotropic nature of carbon
fibre reinforced plastics (CFRP). These deformations often lead to dissatisfaction of tolerances or result
in cost and time intensive rework of the tooling. In a cost driven production environment, similar to the
automotive industry, it is essential to predict the deformations early on in the part development process
in order to compensate toolings accordingly. In future applications, Fast Curing Epoxy Resins (FCER),
with curing times of less than 20 minutes, will play a key rolein high rate CFRP-production at low cost.

The present paper reports on a comprehensive experimental study on different FCER systems. It
includes the thermo-chemical characterization of neat resin samples as well as the quantification of
spring-in deformations of L-profiles. Essential part and.processing parameters, as the lay-up, the curing
temperature, the cooling rate and the fibre volume fraction are varied and their effect on process induced
deformations is quantified. Results for FCER system are compared to slower curing systems to assess
differences.

1 INTRODUCTION

In order to meet strict emission reduction targets and to enable electro mobility, it is essential to
reduce the structural weight of future automobiles. An effective way to accomplish this reduction is the
increased use of CFRP parts. Compared to branches like aerospace industries, sports goods production
or the wind energy branch where the use of composites is already quite established new questions arise.
In particular the challenges of high rate production, more complex geometries and more strict tolerances
have to be faced. Figure 1'shows a car structure with a B-pillar made of CFRP. The multi material mix
used in this construction is exemplary for the complex nature of recent car designs. In order to guarantee
precise and.cost efficient assembly, CFRP parts must provide a high level of dimensional fidelity. De-
formations which occur during part production have to be foreseen and controlled early on at virtual
state in the part design process. Therefore it is critical to understand and examine the mechanisms lead-
ing to deflections of the components during manufacturing.

The present paper focusses on fast curing epoxy resins (FCER) with processing times of less than
20 min. These systems are essential to enable high rate production of CFRP parts and to be able to
compete economically with classical metal processing. Until now only minimal experimental data exists
concerning FCER.
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