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Cross-linked matrix polymer composites are widely used structural materials in various industries 
(e.g., aerospace, wind energy, and sports equipment). However, a significant drawback is their limited 
recyclability and the complexity of repair processes, which require challenging and labor-intensive 
procedures. Thermoplastic matrix composites offer a potential solution to these challenges. In addition 
to traditional short- and long-fiber injection molding, a novel technique called T-RTM (Thermoplastic 
Resin Transfer Moulding) has emerged in recent years. This method utilizes the anionic ring-opening 
polymerization of caprolactam to produce continuous fiber-reinforced composites with a polyamide 
6 (PA6) matrix. This technological combination can create new possibilities for developing innovative, 
functionally integrated composites that were previously unachievable or required cross-linked matrix 
materials [1, 2].
The use of thermoplastic matrix materials is highly beneficial, as composites made with them align well with 
the principles of the circular economy. Their easy repairability extends their lifespan, while their thermoplastic 
matrix ensures straightforward recyclability, substantially reducing environmental impact. Although this 
research area is relatively new, numerous research groups have already started exploring it [3].
In our study, we investigated the polymerization process of caprolactam and produced carbon fabric-
reinforced composites using the T-RTM method. First, we analyzed the effects of manufacturing 
conditions (e.g., mold temperature, polymerization time) on the properties of the resulting PA6. Based 
on the optimal parameters, we produced carbon fabric-reinforced polyamide composite plates with 
different layer configurations. Finally, we evaluated the impregnation efficiency and the mechanical 
properties of the composites.

References
[1] 	 O. V. Semperger, A. Suplicz, (2020), The Effect of the Parameters of T-RTM on the 

Properties of Polyamide 6 Prepared by in Situ Polymerization, Materials, 13, 4-14.

[2] 	 J. J. Murray, C.Robert, K. Gleich, E. D. McCarthy, C. M. Ó Brádaigh, (2020), Manufacturing of unidirectional stitched 
glass fabric rein-forced polyamide 6 by thermoplastic resin transfer moulding, Materials & Design, 189, 108512.

[3] 	 O. V. Semperger, A. Suplicz, (2023), The degradation during recycling of polyamide 6 produced 
by anionic ring opening polymerisation of ε caprolactam, Scientific Reports, 13, 17130.

Corresponding author: András Suplicz (suplicz@pt.bme.hu)

IPPT_TWINN CONFERENCE3rd

8


	Table of Contents 
	Foreword to 
3nd IPPT_TWINN Conference
	Assoc. Prof. Dr. Blaž Nardin

	Understanding the difference 
between “exercises in style” and 
true “composite recycling”: An overview of 
the many ways to re-process composite materials
	Dr. Niccolo Pini a

	Unsaturated polyester resins (UPR) for transport, marine and wind applications
	Márton Tomina

	CAPROCAST: A technology for the manufacturing of lightweight thermoplastic structural components
	Cristina Elizetxeaa, Sonia Garcíaa, Amaia de la Callea, Olatz Olloa

	Innovative approaches in plastic-metal stir welding: Applications and potential in lightweight construction
	Andreas Hausbergera, Cornelia, Leitnera, Mario Leitnera

	Hybrid Fiber Braiding Technology – 
New Approaches in Composite Materials
	Carsten Kleinea, Philipp Sohla

	Performance vs sustainability in emotional lightweight composite parts like sporting goods
	Herfried Lammera, Kai Hißbacha, Christina Neesera

	Dissolution based recycling of plastic composites - Experience from European research projects
	Martin Schlummera

	Properties of carbon fiber-reinforced lightweight polyamide composites produced by in situ polymerization
	András Suplicza,b, Péter Széplakia

	Patient specific PEEK cranial implants produced via material extrusion based additive manufacturing – A clinical perspective
	Florian Arbeitera, Sandra Schulniga,1, James A. Smithb,2

	Investigating electrically 
conductive polymer composites
	Dr. Béla Zinka, b, Szabolcs Hajagosa, Dr. József Gábor Kovácsa, b

	Phenol/5-HMF resin and its 
composites with paper
	Miroslav Huskića,b, Vesna Žepič Bogataja, Aleš Hančiča, Edita Jasiukaityte Grojzdekc, Irena Pulkod

	Sustainable polymers in additive manufacturing
	Raquel Navarro Miguela, Lidia Carcía Quilesb, José Antonio Dieste Marcialb

	Optimisation of Polymer-Based 
Bipolar Plates Using Numerical Calculation
	Szabolcs Hajagosa, Béla Zinka, b, József Gábor Kovácsa, b

	Possibilities and damage mapping 
of intelligent composites
	Fanni Balogha,b, Gergő Zsolt Martona,b, Gábor Szebényia,b

	Novel matrix materials for high pressure hydrogen storage composite vessels
	Markus Wolfahrta, Florian Wanghofera, Mario Vettera, Sandra Schlögla

	UV Curing - The solution for industrial scale production of composite parts
	Sathis Kumar Selvarayana, Robert Potzmanna

	Comparison of multi-axis edge trimming technology for machining carbon fibre reinforced polymer (CFRP) composites with industrially applied mechanical edge trimming methods in terms of burr formation and surface roughness
	Tamás Sándor Timaa, Norbert Geiera

	Experimental Analysis of TFP 
as a Cost-Effective Method for 
Manufacturing Composite Autoparts
	Artur A. Polleta, Leonel Echerb, João C. O. de Andradesc, Felipe Vannucchi de Camargoa, Jordão Gheller Juniora

	Development of a Coating Process for Continuous Fiber Reinforced Thermoplastic Composites Manufactured with T-RTM Technology
	Péter Széplakia, András Suplicza, b

	Overmoulding Strength of PP and 
ABS Systems: Influence of Tool 
and Melt Temperatures
	Rebeka Lorbera, Bela Zinkb, Andras Supliczb, Szabolcs Gabor Krizsmab, Peter Szeplakib, Bernd Haarc, 
Bernhard Lechnerc, Marko Verčkovnika, Jure Dobnika

	Drilling of carbon fibre-reinforced 
vitrimer composites
	Dániel István Poóra,b, Tamás Lukácsa, Ákos Pomázib,c,d, Andrea Toldyb,c and Norbert Geiera 

	Challenges & Opportunities for the End-of-Life Recycling of Wintersport Hardgoods 
	Zahra Shahroodia, David Zidara, Verena Pardametza, Clemens Holzera

	Sustainability issues and recycling in 
carbon fiber composites, state-of-the-art
	Péter Sántha a,b Péter Tamás-Bényei a,b,c

	Recycling of Thermoplastic Composites based on Uni-directional Fibre Reinforced Tapes
	T. Mayrhofera, K. Strakaa, G. R. Berger-Weberb and J. Fischerc

	Closing the Loop in Rotational Molding: Integrating PIR, PCR into Sustainable Production
	Nuša Pavlinjek Slavineca

	Industrial thermoplastic waste as 
reinforcement and matrix
	Blaž Nardina, Marko Verčkovnika, Sebastjan Zaverlaa, Rajko Bobovnika, Boštjan Žagara, Silvester Bolkaa

	Waste thermoset composite as 
reinforcement for recycled polypropylene
	Blaž Nardina, Marko Verčkovnika, Sebastjan Zaverlaa, Rajko Bobovnika, Silvester Bolkaa

	Failure mechanisms in polymer composite laminates – testing, quantification, 
and modelling
	Vasco D. C. Piresa, Maria Gfrerrerb and Clara Schueckera

	Durability Performance of Additive Manufactured Gears: An Evaluation Study
	Matija Hriberšeka, Simon Kulovecb, c, Franci Pušavecb

	Development of volumetric image processing methods to segment reinforcing carbon fibre clusters in chopped carbon fibre reinforced polymer (cCFRP) composite
	Gergely Magyara, Norbert Geiera

	Intelligent Composites – 
Structural Health Monitoring 
	Urs Zimmermanna,b, Gion Baranduna, Malin Åkermob


