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Fraunhofer IFAM develops continuous 3D 
printing for mass production  
 
Three-dimensional printing of polymer, metal or ceramic components is an 
additive manufacturing technology and enables the manufacture of individual 
and complex products for a variety of applications. Up to now, this 
manufacturing process has been a batch process and has required costly 
maintenance. Sponsored by the Volkswagen Foundation, scientists at the 
Fraunhofer Institute for Manufacturing Technology and Advanced Materials 
IFAM have developed a new production line which facilitates a continuous and 
automated operation for liquid synthetic materials. The first components for 
the consumer sector have already been manufactured. 
 
Powder-based continuous procedures already exist. However, the manufacturing 
principle cannot be transferred to liquid materials as they are used in the 
stereolithography process. During conventional stereolithography, selected areas of 
each layer are cured by radiation of UV light. This process is repeated layer by layer 
until the corresponding number of layers for the construction of the components has 
been completed. The elements are subsequently removed from the installation space, 
which is then set up again. This is a complex procedure which currently stands as an 
obstacle to mass production and also demands highly qualified staff. 
 
Continuous manufacture using the layer-by-layer principle  
 
The newly developed process uses the technology of continuous photopolymerisation 
based on the digital light processing system for the layer-by-layer manufacture of 
components. The significant difference compared with the usual production systems 
for additive manufacturing is that this new approach uses a rotating cylinder as the 
substrate and the flat platform is simply omitted. The lower part of this cylinder is 
submerged in a liquid polymer in the process and is illuminated by multiple light 
sources at an exactly defined and increasing range. This is necessary in order that the 
polymer can selectively be cured on the surface of the cylinder in different areas at 
various stages. As the cylinder gradually rotates, a three-dimensional component is 
built-up layer by layer on the submerged part of the cylinder. The manufactured 
components on the top of the cylinder can automatically be detached from the surface. 
The substrate surface is then ready again and the process can fully proceed. 
  
Continuous manufacture is a great advantage particularly in view of the use of 
resources, as complete components constantly leave the production line and therefore 
operations are stabilised and thus improved. Up to now, the production cycle times of 
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the traditional additive manufacturing procedures have been incomparable with 
conventional production lines of mass production. The approach of the Fraunhofer 
IFAM researchers is directed towards cost-effective individual mass production and will 
significantly improve the economic efficiency of the additive manufacturing technique. 
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Continuous manufacture using the layer-by-layer principle for synthetic materials. 
 (© Fraunhofer IFAM/Thorsten Müller) 

The Fraunhofer-Gesellschaft is the leading organisation for applied research in Europe. It encompasses 66 institutes at  
locations throughout Germany. More than 24,000 employees work with a yearly research budget of 2 billion euros. Of this sum, 1.7 billion euros is 
generated through contract research services. Fraunhofer-Gesellschaft derives over 70 percent of this revenue from contracts with industry and 
from publicly financed research projects.  International branches provide contact with the most important present and future scientific and 
economic regions. 
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