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Innovative Processing Technologies for Bio-based Foamed

Thermoplastics

Johanna Lahti, Lisa Wikstrom, Tero Malm, VTIT Finland

The overall aim of VITAL is to develop innovative processing
solutions for foamed bio-based thermoplastics (b-bTPs),
based on three processing value chains that cover the
requirements for commercial scale processing in terms of. volume,
size, materials, functionality and application.

These processes will include:

1. Modification of high-volume production processes that are
already highly controlled and automated: a. Foam Injection
Moulding (FIM) with Al-based process control of instrumented
equipment allowing for tight control of critical parameters such as
temperature, speed and residence times to ensure part conformity.
b. Bead foaming of b-bTPs combined with radio-frequency
(steam-free) heating.

2. Globally unique 3D b-bTPs foam printing for mould-free,
additive manufacture for rapid prototyping and bespoke production
and massively reduce lead time and costs. The challenges and
risks are much higher for 3D printing approach, but the technical
and commercial impacts much greater, being a disruptive
technology.
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1. The primary aim is to develop a new 3D printer,
that can print low-density thermoplastic foams based
on extrusion foaming technology

» Thermoplastic granulates as raw materials (no filament)
» Special focus in bio-based materials

2. Utilise physical foaming agents such as nitrogen
(N2) or carbon dioxide (CO2)

» Chemical foaming agents will be also tested

Concept sketch
3. Modelling of the printer head operations

» Rheological behavior of the polymer melt and fluid

dynamics in the printer head

VITAL brings together a world-leading consortium consisting of
industrial processors and equipment manufacturers along with
end-user partners from the automotive, electronics and
marine sectors and leading research and technologies
organisations from across Europe: VTT (coordinator), Avient
Corporation (Germany)*, Brinter (Finland), Arcelik (Turkey), Centro
Research Fiat, Stellantis (ltaly), Meyer Werft (Germany), Farplas
(Turkey), Tofas (Turkey), Fraunhofer (Germany), PIEP (Portugal),
ldener (Spain), Meyer Turku (Finland), Floreon (UK) and Iconiq
Innovation (UK). (*Global Headquarters Cleveland, Ohio)

Summary

Horizon Europe project 2022-2025 (3 years)

VITAL addresses the three core objectives of the European
Growth Model which are based on moving towards a resilient,
green and digital economy.

VITAL is built upon a foundation of globally strong and

growing markets. The foamed polymer product market sector
in particular is a critical part of global economy and is
predicted to expand from €123B in 2021 at a compound
annual growth rate (CAGR) of 3.6% to 2030. Replacement of
fossil-based materials with bio-based alternatives also has
the potential to offset ~57,000 tonnes CO2 eq/annum.

www.Vvttresearch.com

Contact: Dr. Johanna Lahti, VTT Finland
johanna.lahti@vtt.fi

https://vital-project.eu/
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