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Towards multi-functionality and sustainability of thermoset-based
composites for transportation and energy industry

The seminar deals with the different alternatives addressed by the research group to manufacture a new
generation of thermosetting materials, mainly epoxy resins or acrylate-based resins for 3D printing that
present advantages in some of their life cycle or to which multi-functionality is conferred to increase their
attractiveness in the industry.

The incorporation of nano-reinforcements allows for obtaining new electrical and thermal functionalities while
the density is not substantially modified, and the mechanical properties remain constant or even improved.
The final result after incorporation depends largely on the dispersion achieved, so selecting an optimal
dispersion procedure will affect the electrical, thermal, and mechanical properties achieved. In addition, the
dispersion procedures chosen will affect the ease of industrial implementation.

The use of a monomer of natural origin based on the epoxidation of resveratrol is proposed, which has shown
excellent thermal behavior, allowing it to operate at high temperatures in service and to have very good flame
behavior, thus avoiding the use of flame retardants. This material has also been successfully used to
impregnate carbon fibers, resulting in composite materials that avoid the use of petrochemical-based
monomers. The results obtained developing adaptive covalent networks (CANs) through disulfide bonds and
Diels-Alder adducts will also be shown. They have shown good results in chemical recycling, temperature
forming capacity once cured, self-repairing capability, and sensing (when modified with nano-reinforcements),
which allows affecting all stages of their life cycle.
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