/ TEXTINATION NEWSLINE
. . . . 03-05-2024
Vehicle underbodies made from natural fibers and recycled plastics

In collaboration with industrial partners, researchers at the Fraunhofer WKI have
— developed a vehicle underbody made from natural fibers and recycled plastics for
%j Fraunhofer automotive construction. The focus at the Fraunhofer WKI was directed at the de-
WKl yelopment of the materials for injection molding as well as the hydrophobization

of flax and hemp fibers for natural-fiber-reinforced mixed-fiber non-wovens.

The component fulfills the stringent technical requirements in the underbody area and could replace conven-
tional lightweight vehicle underbodies in the future. With this development, the climate and environmental
balance is optimized throughout the entire product life cycle.
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Injection-molded underride guard from the front vehicle underbody made from natural fibers and
post-consumer recyclate (polypropylene), 92.8 cm in width and 128.8 cm in height, a wall thickness of 2 mm.

The project partners Fraunhofer WKI, Thuringian Institute for Textile and Plastics Research (TITK), Rochling
Automotive SE & Co. KG, BBP Kunststoffwerk Marbach Baier GmbH and Audi AG have succeeded in develop-
ing a sustainable overall concept for vehicle underbodies. The researchers have thereby taken a challenging
component group with a high plastic content and made it accessible for the utilization of natural materials.
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Until now, natural-fiber-reinforced plastics have predominantly been used in cars for trim parts without sig-
nificant mechanical functions. Structural components such as vehicle underbodies are, however, exposed to
enormous loads and place high demands on the bending and crash behavior of the material. In modern
lightweight vehicle concepts, high-performance materials made from glass-fiber-reinforced plastics are there-
fore utilized.

The project team was able to replace the glass fibers with natural materials such as flax, hemp and cellulose
fibers and to produce underbody components with a natural-fiber content of up to 45%. In the area of poly-
mers, virgin polypropylene was completely dispensed with and solely recyclates were utilized. All the chal-
lenges associated with this material changeover — both the lower initial mechanical properties of the materi-
als and the temporally restricted processing windows — were solved by means of skillful compound combina-
tions.

At the Fraunhofer WKI, materi-
als for injection molding were
developed. “Natural-fiber injec-
tion-molded compounds have
so far been known primarily for
their increased strength and
stiffness compared to non-
reinforced polymers. In the de-
velopment of the vehicle un-
derbody, we have furthermore

succeeded in fulfilling the strin-
gent requirements for low-

Hemp fibre field at harvest.

temperature impact strength
through an innovative combination of selected post-consumer recyclates (PCR) as a matrix and natural fibers
of varying degrees of purity - without forfeiting the required stiffness and strength,” explained Moritz Micke-
Camuz, Project Manager at the Fraunhofer WKI.

Within the framework of the development, fiber-composite components made from natural-fiber-reinforced
mixed-fiber non-wovens (lightweight-reinforced thermoplastic, LWRT) were realized for the first time at the
TITK and at Rochling. The developed product not only fulfills the mechanical requirements: It also withstands
in particular the challenges posed by the humid environment in which it is used. For the hydrophobization of
flax and hemp fibers for LWRT components, a continuous furfurylation process was developed at the Fraun-
hofer WKI. Through furfurylation, moisture absorption can be reduced by up to 35 percent without impair-
ment of the bending strength of the subsequent components. The furfurylated fiber material can also be easi-
ly processed on a non-woven production line.

The prototype components produced were subsequently extensively tested both at component level and in
road tests. Amongst others, the vehicles from the VW Group’s new “Premium Platform Electric” (PPE) were
used for this purpose. Long-term experience has already been gathered within the framework of the series
testing. The gratifying result of these tests: The newly developed biocomposites fulfill all standard require-
ments for underbody components and have proven to be suitable for series production. Neither the use of
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natural fibers nor of (post-consumer) recyclates leads to a significant
impairment of the properties.

One major advantage of the innovation is the significantly improved
carbon footprint: Compared to series production, 10.5 kilograms of
virgin material (PP/glass fiber) can be replaced by 4.2 kilograms of
natural fibers and 6.3 kilograms of post-consumer recyclate. As a re-
sult, CO; emissions during production, use and product life have
been reduced by up to 40 percent.

Within the scope of the development project, an innovative, holistic
overall concept for vehicle underbodies, including recycling with cas-
cading re-use of the components, was developed. From a technical
point of view, vehicle underbodies can be manufactured entirely
from the new, high-performance lightweight bio construction mate-
rial in the future.

The project was funded by the German Federal Ministry for Econom-
ic Affairs and Climate Action (BMWK) via the project management
organization TUV Rheinland.
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