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HYBREEN - Hybrid solutions for green composites, combination of several new 
long-fibre materials for sustainable composite parts 

The HYBREEN project aims to develop lighter, more efficient, and more sustainable vehicles 
using natural and recycled materials and innovative manufacturing processes. The initiative combines 
high-performance multi-material solutions, advanced joining and 3D printing techniques, and design 
tools focused on sustainability throughout the entire product life cycle. In this way, HYBREEN 
contributes to the mobility of the future by combining energy efficiency with environmental 
responsibility. 

Considering the need to improve the environmental sustainability of the automotive sector, the use 
of natural and recycled materials is an essential factor in achieving climate neutrality. However, 
natural and recycled materials do not have the same properties as traditional materials, particularly 
in terms of resistance to mechanical and environmental stresses. Neither are their properties and 
characteristics well understood and known. As a result, these materials are rarely used in semi-
structural parts, that are responsible of passive safety or improved driving dynamics. To overcome 
this, within HYBREEN, will be developed an advanced composite material from natural and recycled 
sources and characterized to meet typical automotive requirements. 

One critical point of using natural and recycled materials for automotive components is their 
processability with current manufacturing technologies, which have been developed for synthetic 
fibres and matrices. These techniques are well established to produce high-performance and 
superior-quality composites. However, due to the huge differences between those materials, it is not 
straightforward to process the natural fibres in as it is done for the synthetic one. Indeed, the 
impregnation and moulding process require a complex balance between several phenomena that 
must take place to effectively consolidate the composite. Although there have been several research 
on this topic, there is a lack of organic knowledge on manufacturing applied to bio composites. 
HYBREEN will develop an out-of-autoclave processing suitable for the manufacture of sustainable 
and performance composites. 

Autoclave production of components is the standard in the composite industry. This technology, 
although capable of producing superior quality and high-performance components, is 
environmentally unsustainable (long cycle times, large volume to be heated, heating inertia, use of 
compressed air/nitrogen, etc.) and characterized by low productivity. 

HYBREEN will work on fine-tuning a fast and efficient manufacturing process that is more in line with 
typical automotive productivity demands. In addition, technologies such as long-fiber 3D printing will 
be appropriately leveraged.  

One challenge associated with multi-material designs is the efficient separation of materials at the 
end of the component's useful life to ensure environmentally sustainable recycling. Within HYBREEN, 
reversible and mechanical joining solutions adapted to multi-material design based on natural and 
recycled materials will be considered and developed. 
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HYBREEN will implement tools and methods to support the designer in identifying the best design 
solution in terms of performance, cost-effectiveness and environmental impact, from a circular 
economy perspective. Numerical models will be developed to predict the mechanical behaviour 
(static and dynamic) along with tools for structural monitoring and damage. 

Significant reduction in weight and environmental impact cannot be achieved only by substituting 
materials. In fact, limitations of the material and specifics of manufacturing processes must be also 
taken into account. Moreover, efficient design of end-of-life management is also required. Within 
HYBREEN project, two case studies will be considered to demonstrate the feasibility of the proposed 
solutions, leading to an improvement in the LCA balance by reducing, in parallel, the weight of each 
component. The developed technologies will have a high potential for applicability to other parts of 
the vehicle as well, since they will be representative of typical load cases (strength, stiffness, fatigue 
and impact). HYBREEN will virtually demonstrate the transferability of the developed solutions to the 
whole vehicle level. 

 


