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High-stiffness PLA yams for 
bio-based self-reinforced composites 

Given the current demand for bio-based solutions, the aim of the project is 
to produce bio-based self-reinforced com posites from polylacticacid (PLA). 
However, this requires t he development of high-stiffness hydroly t ically sta­
ble yarns. By stab ilizing th� PLA material and adjusting the extrusion param­
eters, yarns with stiffness of up t o  almost 9 GPa could be ob tained. 
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Bio-based composites 

enhance the mechanical performance of bio­
based polymers. In such SRPCs the same
polymer material forms both the fiber rein­
forcing and the matrix phase. These materials
use a highly-drawn polymer fiber to reinforce
a matrix of the same polymer family. SRPCs
offer many advantages (Fig. 1) compared to
standard fiber reinforced composites such

Fig. 2 

as: lightweight, high specific stiffness and
strength, high impact resistance, very good
fiber-matrix adhesion, inherent thermo­
formability and a good recyclability thanks to
the mono material composite. These mater­
ials have a high potential for a variety of ap­
plications like household appliances, auto­
motive parts with a need of a high impact re­
sistance, body armor or sports equipment.

Identified need: 
bio-based self-reinforced composites
Fossil-based SRPCs, mainly polypropylene­
based, are already available on the market. A
bio-based alternative, however, does not yet
exist. Among bio-based polymers, PLA is an 

There is a worldwide increasing demand for
replacing fossi l-based with bio-based raw
materials for the production of polymers,
leading to a significant growth of bioplastics
in terms of technological developments.
However, there are sti ll some drawbacks
which prevent their wider commercialization
in many applications. This is mainly due to
their low mechanical performance and dura­
bility when compared to conventional poly­
mers. Enhancement of these properties re­
mains a significant challenge for bio-based
polymers. Therefore, there is a need to de­
velop bio-based, sustainable polymeric ma­
terials with high stiffness, high impact and
high durability without impairing recyclability
and at a similar price level of non-bio-based
solutions.

Production of self-reinforced composite (1: low Tm PLA, 2: high Tm PLA) 

Self-reinforced composites
The development of self-reinforced polymer
composites (SRPC) is proposed as a means to

Fig. 1 
Advantages of self-reinforced composites 
(Courtesy of project partner ITA) 
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Fig. 3

Value chain covered within the Bio4Self project
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