
 

Editorial Notes 
Janis Eitner | Fraunhofer-Gesellschaft, München | Communications | Phone +49 89 1205-1333 | presse@zv.fraunhofer.de   
Dr. Stefan Tröster | Fraunhofer Institute for Chemical Technology ICT | Phone +49 761 2714-392 | Joseph-von-Fraunhofer-Straße 7 | 76327  
Pfinztal | www.ict.fraunhofer.de | stefan.troester@ict.fraunhofer.de 
 
 

RESEARCH NEWS 

October 1, 2019 || Page 1 | 3 

 

New composite materials: bio-based, functionalized and with high mechanical 
strength  

Milestone in the development of new material systems 
 
Thanks to their wide range of possible applications, traditional fiber compo-
sites are popular materials in manufacturing – despite their relatively high pro-
duction and disposal costs. These drawbacks can now be avoided with a new 
self-reinforced composite material made of polylactide (PLA), which was devel-
oped as part of the »Bio4self« project with the participation of the Fraunhofer 
Institute for Chemical Technology ICT. It is bio-based, easy to recycle and 
cheaper to produce – making it ideal for use in sporting, automotive and medi-
cal applications. 
 
A thermoplastic biopolyester, PLA is based on lactic acids, renewable resources from 
agricultural waste, or specially cultivated raw materials such as sugarcane. »In this pro-
ject, we’ve now brought the benefits of PLA to the next application level by fusing two 
types of PLA to create so-called self-reinforced PLA composites,« says Kevin Moser, 
project manager at Fraunhofer ICT. 

This combines the advantages of PLA and of composite materials. The newly developed 
PLA composites have high mechanical strength and rigidity while also exhibiting good 
hydrolysis resistance. Like pure PLA, they are fully bio-based, easy to recycle, ductile 
and even industrially biodegradable. It was possible to substantially reduce the manu-
facturing costs, and the energy demands of PLA production are now approximately half 
those needed to manufacture petroleum-based plastics such as polypropylene and pol-
ycarbonate.  

And the energy savings are not the only progress made in the increasingly important 
area of sustainability. In PLA, the CO2 equivalent per kilogram of material used is half 
that of products based on fossil fuels, such as polypropylene and polyester. Further-
more, recycling PLA composites is very easy, as they are made up of just one material 
type and the fibers do not have to be separated from the matrix – an issue that makes 
the recycling of conventional fiber composite materials much trickier. 

»Accordingly, these composite materials, which can be manufactured on an industrial 
scale, represent a milestone in the development of functionalized bio-based material 
systems with high mechanical strength,« explains Moser. »And they make a substantial 
contribution to the closed-loop economy, because the composite can also be melted 
and, using existing manufacturing equipment, reprocessed into a new product for 
high-quality applications.« 
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In the manufacture of the composite, two different PLA types with different melting 
points are combined into a self-reinforced PLA composite material. The higher-melting-
point PLA is embedded as a reinforcing fiber in the lower-melting-point matrix. The re-
sulting material rigidity can compete with commercially available self-reinforced poly-
propylene composites. It is planned to manufacture initial prototypes already later this 
year. 

Aside from Fraunhofer ICT, other partners of the »Bio4self« project, which is funded by 
the EU’s »H2020« funding program (funding code: 745762), include the Technical Uni-
versity of Denmark, the Belgian textile research institute CENTEXBEL and the Danish 
firm Comfil. The resource-conserving concept with great application potential also im-
pressed the jury at JEC 2019, Europe’s largest trade fair for composite materials, win-
ning first prize in the Sustainability category. 

The material can also be seen at the world's leading industry trade fair for the plastic 
industry "K" in Düsseldorf - from 16 to 23 October at the Fraunhofer booth SC01 in 
hall 7. 
 

 
 

 

Fig. 1   

Amorphous, crystalline 

polylactide granulate.  
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Fig. 2 

Fibers and textiles made 

from polylactide. 
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 72 institutes and 
research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of more than 26,600, who work with an annual 
research budget totaling 2.6 billion euros. Of this sum, 2.2 billion euros is generated through contract research. Around 70 percent of the 
Fraunhofer-Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research projects. 
International collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the 
greatest importance to present and future scientific progress and economic development. 
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Fig. 3 

Bio-based composite sheets 

manufactured from two 

polylactide types with 

different melting points. 
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Fig. 4   

Sample application of the 

newly developed material: 

seat shell made from 

polylactide. 
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