Effect of tool-temperature compensation and VBO post-
processing on the mechanical behavior of AFP-manufactured
CF/LM-PAEK laminates

Dieudonné Iraguha 12, Wiyao Azoti ", Bruno Castanié ¢, Philippe Olivier '

'Institut Clément Ader (ICA), Université de Toulouse, CNRS UMR 5312, INSA, ISAE-Supaéro,
IMT Mines Albi,

3 Rue Caroline Aigle 31400 Toulouse, France

diraguha@insa-toulouse.fr, Pazoti@insa-toulouse.fr, ‘castanie@insa-toulouse.fr,
dphilippe.olivier@iut-tlse3.fr

Keywords: Laser-assisted automated fibre placement; thermoplastic composites; in-situ
consolidation, interlaminar shear strength, vacuum bag-only (VBO)

Abstract. In-situ consolidation of thermoplastics in automated fibre placement (ICT-AFP) has gained
increasing attention for its potential to increase production rates. By promoting fusion bonding through
rapid reheat and remelt of the matrix during the deposition, ICT-AFP reduces or even eliminates the
need for expensive secondary post-consolidation processes such as autoclave curing [1-3]. This quality
coupled with the benefits of AFP processing such as lower labour costs, improved geometric
repeatability; ICT-AFP becomes a highly attractive manufacturing concept. This study investigates
tool-temperature compensation technology, an alternative approach that goes beyond fibre-placement
on a heated tool maintained at a fixed temperature to promote crystallization and reduce internal
stresses [4]. Instead, the tool temperature is adjusted throughout deposition to achieve a more
homogeneous through-thickness crystallinity profile. Although this strategy has been shown to reduce
warpage and void content, its influence on mechanical performance has not yet been fully established.
This constitutes the main objective of this paper. To further improve consolidation quality, out-of-
autoclave post-processing using vacuum-bag-only (VBO) is also applied and evaluated. The
mechanical performance of laminates manufactured via both routes is assessed. The interlaminar
behaviour, as determined by short-beam shear (SBS) tests, and through correlation with crystallinity,
void content, and morphology, is determined. Ultimately, this study establishes the behaviour of
CF/LM-PAEK laminates processed and post-processed using cost-effective and repeatable out-of-
autoclave techniques.
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