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Hannover Messe: Fraunhofer WKI presents lightweight 
products made from wood and hybrid materials 
 
The Fraunhofer WKI will be presenting solutions for lightweight construction 
using renewable raw materials at the Hannover Messe from the 22nd to the 26th 
of April 2024. A wood-fiber-based molded part demonstrates the potential of 
lightweight hybrid materials and was produced using an automated molding 
machine. The process offers possibilities for the precision-fit production of 
complexly shaped components, furniture or insulation materials. Furthermore, 
the performance capabilities of renewable raw materials will be demonstrated 
with a ceiling system module on the basis of wood foam. The module can be 
utilized for the renovation of suspended ceilings in old buildings. The mosaic-
like coffered ceilings exhibit a load-bearing capacity comparable to reinforced 
concrete, but are significantly lighter. The innovations can be seen on the 
Fraunhofer stand (Hall 2, Stand B24). 
 
Lightweight construction is regarded as the key technology of the future. The aim of 
the design philosophy is to reduce weight and increase resource efficiency. A further 
factor is that until now, lightweight-construction applications with high mechanical 
requirements have been predominantly based on petrochemical products, such as 
fiber-reinforced polyurethane foams. 
 
Complex components made from wood and bioplastics from the molding machine - 
Can that work? 
Hybrid lightweight-construction materials made from renewable raw resources are 
increasingly gaining importance on the market. With such materials, resource- and 
climate-friendly products can be manufactured that fulfill several functions - for 
example, load-bearing building products with integrated thermal and sound insulation 
as well as durable (upholstered) furniture and packaging. Efficient component 
geometries enable substantial weight savings with simultaneous high mechanical 
stability. 
 
In collaboration with research and industry partners, researchers at the Fraunhofer WKI 
are developing a process for the manufacture of complexly shaped products made 
from wood or agricultural materials and bioplastics by means of automated molding 
machines. One important component of the material and technology development is 
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furthermore the highest possible material recyclability of the products after the end of 
the first period of use. 
 
Wood is a good lightweight-construction material. By nature, it has a low bulk density 
and high stability. Compared to modern lightweight-construction materials such as 
fiber-reinforced PU foams or plastics (CFRP/GFRP), wood-based materials are, however, 
often still relatively heavy when the mechanical requirements are fulfilled. Or they are 
light and possess good heat-insulating properties, but are mechanically less resilient. 
 
The researchers at the Fraunhofer WKI are therefore combining wood particles such as 
fibers or chips with – preferably bio-based – polymer fibers or particle foams and 
processing these mixtures into extremely light and stable components using automated 
molding machines. The polymer content is thereby kept as low as possible, with a 
target of 2% to 7%. 
 
Replacement of barely soundproofed and poorly load-bearing suspended ceilings in old 
buildings without reinforced concrete: Does a simple and sustainable solution exist? 
The ceiling system module consists of a high proportion of renewable raw materials 
and is intended to replace poorly load-bearing and barely soundproofed suspended 
ceilings in old buildings in the future. The area of application is extensive: Of the 
approximately 9 million old buildings in Germany, around 70 percent have not yet been 
renovated for energy efficiency. The ceiling system module was developed by 
researchers from the Fraunhofer WKI and the Institute of Joining and Welding (IFS) at 
the Technische Universität Braunschweig. 
 
The outer box of the module consists of solid structural timber with a ceiling and a 
floor each made from OSB boards. The box is filled with wood foam, which was 
developed previously at the Fraunhofer WKI. It is not only particularly light, but also 
simultaneously increases thermal and sound insulation. The individual, prefabricated 
modules are assembled on site to form a mosaic-like coffered ceiling with a load-
bearing capacity comparable to reinforced concrete. Various cover layers are possible - 
for example OSB board, particle board or light, thin textile-reinforced concrete. 
Furthermore, underfloor heating can be integrated. 
 
The overall construction is lighter than a comparable (steel) concrete ceiling. This saves 
transportation energy and the associated greenhouse-gas emissions. In order to 
increase resource efficiency, mainly hardwoods – such as weak beech wood from 
thinnings – were used in the development of the modules.  
With their low weight and compact size, the modules can be transported through a 
stairwell by two people. This is a major advantage for the renovation of old buildings 
that are often difficult to access.  
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Funding: 
Both projects are funded by the German Federal Ministry of Food and Agriculture 
(BMEL) via the project management agency Fachagentur Nachwachsende Rohstoffe e. 
V. (FNR). 
 
Fraunhofer stand at the Hannover Messe 
How can old buildings be renovated in a resource-conserving way? How can complexly 
shaped products made from wood and bioplastics be manufactured in a molding 
machine? Researchers from the Fraunhofer WKI will be answering these and other 
questions as well as providing an insight into their research at the Fraunhofer joint 
stand in Hall B2, Stand 24.  
 
The background of the Fraunhofer WKI 
Sustainability through the utilization of renewable raw materials has formed the focus 
at the Fraunhofer WKI for more than 75 years. The institute, with locations in 
Braunschweig, Hanover and Wolfsburg, specializes in process engineering, natural-fiber 
composites, binders and coatings, wood and emission protection, quality assurance of 
wood products, material and product testing, recycling procedures and the utilization 
of organic building materials and wood in construction. Virtually all the procedures and 
materials resulting from the research activities are applied industrially. 
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Copyright: Fraunhofer WKI | Manuela Lingnau 

Image: Application example of a lightweight, biobased hybrid material (bulk density 100 kg/m³) made from 

balsa wood fibres and a small proportion of special polymer fibres, produced using a moulding machine: 

Floor padding as a packaging component for small electrical appliances such as coffee machines. 

Alt-Text: The photo shows the top of a lightweight moulded part with a square base (400 mm x 400 mm) 

and a total thickness of 40 mm. There are several differently shaped protrusions and indentations on the 

upper side. The material and surface structure is similar to a coarse fibreboard. 
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Copyright: Fraunhofer WKI I Manuela Lingnau 

Image: To ensure a secure connection between the ceiling system modules, plug connections and innovative 

bonding-on-demand adhesive tapes are used, which are heated using an integrated electrical contacting 

system shortly before joining. 

Alt-Text: The photo shows a wooden box with a height of around 15 cm. Adhesive tape is attached to the 

side of the box and round wooden rods protrude as plug connections. On top of the box sits a 10 cm-high 

wood-foam board covered by a 4 cm-thick layer of concrete. Directly under the concrete layer, pipes are 

embedded in the wood foam. 
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