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TECHNOLOGY-OFFER 
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Component reinforcement 
The present technology describes a process for reinforcing additive manufactured 

shaped elements made of a cement material. 
 

Market and technical environment: 
 

Previously, concrete was mainly used with formwork in the construction industry, in 

particular buildings or bridges. In the Meanwhile, the scope is more versatile. For 

example concrete nowadays used also for machine beds, furniture and design objects 

made out of special concrete. For instance Ultra-high-performance concrete (UHPC), 

which is characterized by the fact that the concrete elements produced with this 

material have substantially smaller dimensions while achieving the same strength 

values. In principle such cementitious materials can also be used to make complex 

components. For shaping, however, until now a formwork was necessary, which causes 

very high costs, especially for complex shapes. With the additiv manufacturing process 

(or 3D printing process) this difficulties can be eliminated. However, elements 

produced in this way have a significantly reduced strength. 
 

Innovation:  
 

By the use of additiv manufacturing 

processes concrete elements can be 

manufactured waiving formwork and 

thereby several cavities, e.g. characterize 

tubular cavities can be easily integrated. 

In a subsequent process, a liquid or pasty 

mass is injected into this cavities of the concrete element (Fig. 1). By injecting, for 

example, a plastic or metal, the concrete piece afterwards can not only absorb 

compressive forces also tensile forces can be applied.  

 

The desired shape of the component therefore transferred to a 3D printer, which 

performs the creation of the component in layers. Several layers of a dry cement 

mixture are deposited on top of each other on a base. After application of each layer, 

it is mixed with an aqueous binder. The result is the desired or required contour both 

on the outside and inside (Fig. 2). The reinforcement is inserted in a subsequent work 

step. The innovative technology combines 

the advantages of 3D printing processes with 

those of cement-bonded materials and 

processes these into complex and 

loadbearing three-dimensional shaped 

bodies with the aid of adaptive 

reinforcement. 

 

 

 

 

Advantages: 

� This process enables the production of small series, in particular of complex 

geometries, while saving costs, time and resources. 

� Individual and at the same time statically optimized components can be 

manufactured with high accuracy almost without geometric restrictions. 

 
Abb. 1: exemplarisches Bauteil mit Hohlräumen 

 
Abb. 2: Funktionsskizze Herstellvorrichtung 


