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Stuttgart/Stuttgart, June 7th, 2021 

PRESS RELEASE – ThinKing June 2021 

Hidden internal value: Achieving a high profile with aluminium and fibre 

composites 

Usually, patches are used to reinforce components with CFRP. Inserting semi-finished 

fibre products into the diameter of a profile is more unusual approach. The idea for an 

internal reinforcement earned the June ThinKing award. Low weight, stability, stiffness 

and damping are the result of a lightweight construction solution for an embroidery 

machine that can also be transferred from mechanical engineering to other applications 

and industries. 

The Baden-Württemberg State Agency for Lightweight Design will present the ThinKing for this 

innovation in June of 2021. Each month, Leichtbau BW GmbH uses this label to award 

innovative lightweight design products or services from Baden-Württemberg. 

At a glance: 
 

 Production efficiency: Hybrid profiles improve dynamics, quality and performance 

capabilities of machines. 
 Material efficiency: A roughly 25% improvement in profile stiffness makes it possible 

to save materials and weight while maintaining the same properties. 
 Energy efficiency: Stiff, lightweight and excellent damping – an optimal blend of 

properties for saving energy in machines and mobility 

 Upgradeable: Subsequent reinforcement of standard profiles possible 

 

“Aluminium embroidery frames have created problems with vibration on multi-head machines 

over and over again. There was also potential to optimise the stability of the frame” explains 

Martin Hofmann, Head of the Speciality Machinery area at Tajima GmbH. The frames used on 

the embroidery machines can be up to 9 x 2.5 m in size, with embroidery generating tensile 

forces which the frames have to be able to withstand.  

 

Vibrations are a challenge for design and operation, primarily on high-speed machinery. They 

are also a cost factor, because they can result in increased maintenance requirements and 

reduced product quality. Components exposed to vibrations often need to be both lightweight 

and stiff – preferably with vibration-damping properties.  

 

Stability, stiffness and damping 

 

In industrial embroidery machines, the frame is used to move the material. The movements 

can reach frequencies of up to 1,200 per minutes. Therefore, low weight is important to improve 

dynamics and energy consumption, while stability and stiffness are key to the quality of the 

embroidery. 

 

CFRP applied to the outside of the frames to reinforce them is not very practical, so the only 

potential solution was internal fibre reinforcement. But how could resin-saturated fibres be 
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inserted into the profiles after their construction? The successful solution to this question is 

receiving the ThinKing for June 2021. 

 

Adding a fibre composite core to profiles 

 

The method used to manufacture the hollow aluminium profiles internally reinforced with 

carbon fibres was developed in partnership with the Institute of Aircraft Design (IFB) at the 

University of Stuttgart. Fibre material saturated with resin is inserted into the standard 

aluminium profiles through a kind of reverse “wet pultrusion process”. The interior surface of 

the profiles is pre-treated to optimise bonding.  

 

Due to this unique structure – with aluminium on the outside (scratch-resistant, chemical 

resistant, isotropic) and CFRP on the inside (high-strength, very lightweight, good damping 

properties) – the solution combines the positive properties of both materials in a very effective 

way.  

 

All kinds of connection technologies, such as clips for standard profiles, can continue to be 

used, since the fibres inside the profiles are protected against mechanical damage by the 

exterior aluminium. 

 

The manufacturing process is able to optimise the mechanical properties of aluminium profiles 

– for example from Item or Bosch, which are very widespread in mechanical engineering – by 

inserting a fibre composite core even after they are manufactured.  

 

Ideally, this can result in up to 25% material savings, as well as a 25% improvement in stiffness 

when selecting profiles. It is possible to reduce weight by choosing a thinner aluminium profile, 

due to the improvement in strength. 

 

The improved properties of the aluminium profile also make it suitable for other lightweight 

construction applications. Better stability, paired with weight savings, result in less fuel 

consumption and longer ranges in terms of mobility. 

 

Hybrid profiles open up new possibilities 

 

There are also advantages for dynamism, material efficiency and energy consumption in 

mechanical engineering – as well as for new products. Tajima GmbH is already using initial 

profiles with internal CFRP reinforcement in pilot applications on its own machines. Thanks to 

their improved stiffness, for example, the company can now outfit vehicle carpets with heating 

elements, an in-demand application in electric mobility.  

 

One difficult aspect in terms of the durability of the hybrid profile is the bonded connection 

between the CFRP and aluminium. Tajima GmbH is looking for industrial and research 

partners to continue developing the technology and find a forward-thinking recycling solution.  

 
(Approx. 5,200 characters including spaces) 
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About Tajima GmbH 

 

Tajima GmbH has been selling and adapting specialised embroidery machines since the 

1990s. Later, the company added tow-placement machines to its product range; the Institute 

for Polymer Research in Dresden was involved in developing these to get them ready for series 

production.  

 

 

ThinKing video 

 

We present the ThinKing to you quickly in our new video series 

“Lightweight design made easy.”  

https://youtu.be/FIy2ZvSbyDE 

 

 

 
 

Aluminium profile with internal CFRP reinforcement 

Source: Tajima GmbH Prints free of charge. 

 
Editorial contact: 
Your contact person at the State Lightweight Construction Agency of Baden-Württemberg 

 

Veronika Hölscher 

PR Manager 

Breitscheidstraße 4 

70174 Stuttgart 

Tel.: +49 711 – 128 988-47 

Mobile: +49 151 – 1171 10 02 

veronika.hoelscher@leichtbau-bw.de 

www.leichtbau-bw.de   
 

If you would like to use this press release in your reporting, please send us a brief notice and/or copy of the article. 

You are welcome to contact us if you are interested in a technical article or a specific topic. If you have any 

questions, we would be happy to answer them at any time, or put you in touch with a contact person from our 

network of over 2,100 companies and 290 research institutions – the world's largest lightweight construction 

network. 
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