
MOTIVATION

For some time now, FRPs have been 
the first choice reducing CO2 emis-
sions in the mobility industry, due 
to their low weight. However, given 
the controversies and consumer crit-
icism of plastics, the composites in-
dustry is confronted with increasing 
demands on the recyclability of its 
materials. Recycling approaches fail 
all too often because of one serious 
issue: the inevitable shortening of 
the fibres.

APPROACH

In the conflict between lightweight 
construction and recyclability, ther-
moplastic self-reinforced plastics 
(SRPs) represent a promising alter-
native to conventionally reinforced 
materials. The use of the same basic 
polymer as fibre and matrix material 
enables material recycling. The rein-
forcing effect is achieved by stretch-
ing and the resulting high degree of 
orientation of the polymer molecules 
(see Fig. 1). Woven with non-stretched 
matrix filaments, semi-finished tex-
tile products are created and consol-
idated into organic sheets.

MECHANICAL PROPERTIES

Comparing the mechanical proper-
ties of GRPs and SRPs (see Tab. 1), it 
can be seen that the former are in-
itially superior due to their higher 
stiffnesses and strengths. However, 
as SRPs have a lower density, the dif-
ferences in performance decrease 
when the same weight of material 
is considered.
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Fig. 1: Illustration of the morphological structure Fig. 2: Effect of the sandwich structure on mass and stiffness
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Fig. 3: Functionalized sandwich structures: thermoformed component (left), variable wall thickness 
(middle), co-injected structure (right)

Table 1: Tensile properties according to DIN EN ISO 527-1

SANDWICH APPROACH

To compensate for the existing defi-
cits in terms of stiffness, self-rein-
forced cover layers are joined with 
a shear-resistant core made of the 
same polymer to form a sandwich. 
This achieves a significant increase 
in stiffness with a relatively small 
increase in mass (see Fig. 2). Thermo-
plastic particle and extrusion foams 
as well as honeycomb and folded 
structures are suitable as cores. The 
sandwich composite is created by a 
melt joining process. The challenge 
in terms of process technology is to 
achieve good adhesion while at the 
same time preventing the tempera-
ture-sensitive core from collapsing.

APPLICATION

Through further processing in 
thermoforming or co-injection, a 
wide range of applications from the 
aerospace, automotive, sports and 
leisure industries can be covered 
with monomaterial sandwiches. In 
addition, variably adjustable foam 
densities and component wall thick-
nesses enable optimization of load 
transfer through gradual compacting 
(see Fig. 3).

OUTLOOK

In the future, a deeper understand-
ing of the working mechanisms will 
be pursued through further charac-
terization of the materials. Among 
other things, the creep and fatigue 
behaviour and the heat resistance 
will be investigated. The overarching 
goal is to conserve resources through 
the complete recycling of materials. 
In addition to recyclate-based PET 
structures, bio-based PLA systems 
are also being developed in current 
projects.
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