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Additive-Generative Manufacturing in Dresden



Breaking through the boundaries 
of what is considered possible

Currently the largest consortium for addi-
tive-generative manufacturing in Germany 
and Europe, "AGENT-3D" is coordinated in 
Dresden. The scientific-technical bandwidth 
of the R&D approach and material range 
pursued here are unique: Whether it is me-
tals, plastics, ceramics or composites.

AGENT-3D is nationally the largest collabo-
rative project for generative manufacturing. 
In cooperation with more than 100 partners 
from an industrial and science background, 
it allows the development of solutions for 

future product manufacturing which would 
be unachievable or uneconomical with  

conventional technologies."

Prof. Dr.-Ing. Christoph Leyens
Head of AGENT-3D

Until 2019, 90 million Euro of grants and 
industrial financing will go towards the 
work of this strategic alliance which is co- 
ordinated by the Fraunhofer-Institut für 
Werkstoff- und Strahltechnik Dresden 
(Fraunhofer-Institute for Material and Beam 
Technology).

Stakeholders face particular challenges 
due to parts with complicated geometry, 
low unit numbers with great variant diver-
sity or the use of expensive materials. In 
future, these are to be manufactured using 
3D print technologies e.g. laser and electron 
beam supported manufacturing processes. 
For this purpose, the parts are manufactu-
red by applying layer after layer of material 
on the basis of a 3D-CAD data set. The ma-
terial is only used in those places where the 
component requires it, complex geometries 
are constructed directly, therefore, costly 
post-processing and machining work is mi-
nimised. This saves money, time, resources 
during manufacturing, storage and in an ide-
al scenario the product is manufactured at 
the job site.

The AGENT-3D cooperation currently 
develops more than 20 technologies and 
processes. The results open new possibilities 
and competitive advantages for automotive 
and aircraft construction, mechanical engi-
neering but also for medical technology or 
the large market for household devices. Lar-
ge companies such as Siemens AG, Rolls Roy-
ce Deutschland or Airbus Group Innovation 
are the drivers within the consortium. Regi-
onal as well as national SMEs and research 
facilities are also included as skilled partners.

Printed thermoelectric module with flexible geometry



Concentrated expertise

Competence centres

Additive Manufacturing  
AGENT-3D 

 ■ winning consortium of the BMBF 
Zwanzig20-competition

 ■ Consortium Management Fraunhofer 
IWS

 ■ 45 million Euro of which are grants
 ■ Project partner: 112

www.agent3d.de

Network „AGENT-3D e.V“ 
 ■ founded in 2015 as umbrella organi-

sation for the innovation network
 ■ Association members: 66
 ■ Board Fraunhofer IWS, GfE-FREMAT/

Freiberg, Siemens AG/Berlin
www.agent3d.de

Center for Additive Manufacturing 
(AMCD) 

 ■ pooling of Fraunhofer IWS and TU 
Dresden know-how

 ■ new horizons in component design 
and combining functions, such as 
printing from conductor tracks and 
sensors into components

 ■ unique feature: The researchers’ 
clear competence in procedures and 
materials 

www.iws.fraunhofer.de/ 
generativefertigung 

Fraunhofer-Alliance Generative  
Manufacturing
c/o Fraunhofer IWU, Dresden branch

 ■ integrates 15 national institutes
 ■ therefore maps the entire process 

chain of generative manufacturing
www.generativ.fraunhofer.de

Network Beam Melting
c/o Fraunhofer IWU, Dresden branch

 ■ concentrated expertise along the 
entire process chain of generative 
beam melting technology 

 ■ Project partners: 10
www.strahlschmelzen.de

Research

Dresden University of Technology
 ■ Institute for Lightweight Structures 

and Polymer Technology (ILK)
 ■ Chair for Material Engineering
 ■ Chair of Construction Machinery
 ■ Chair for Design Technology (CAD)
 ■ Institute for Production Engineering 

(LOT)
 ■ Institute for Precision Mechanics and 

Electronics Design (IFTE)

Fraunhofer-Institute
 ■ Manufacturing Engineering and  

Applied Materials Research (IFAM)
 ■ Ceramic Technologies and Systems 

(IKTS)
 ■ Material and Beam Technology (IWS)
 ■ Machine Tools and Forming  

Technology (IWU)

 ■ HTW Dresden, Mechanical Enginee-
ring/Additive Manufacturing

 ■ Leibniz Institute for Solid State and 
Materials Research (IFW)

 ■ Laser Institute University Mittweida

Companies (Selection)
Automotive/Mechanical Engineering/
Aerospace/Energy

 ■ PTZ-Prototypenzentrum Dresden GmbH
 ■ ILK gGmbH Dresden
 ■ ALOTec GmbH Kesselsdorf
 ■ GfE-FREMAT Freiberg
 ■ 3D MicroPrint GmbH Chemnitz

Biomaterials
 ■ InnoTERE GmbH, Radebeul
 ■ H+E Produktentwicklung GmbH, 

Moritzburg
 ■ stamos + braun prothesenwerk 

gmbh, Dresden

Software
 ■ Symate GmbH, Dresden
 ■ ITI GmbH, Dresden
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         Dresden's Models for Success

Dresden Know-How  
creates new ideas

New products start out as an idea. A lot of 
time and effort is needed until the final pro-
duct is completed. Using the manufactu-
ring possibilities at PTZ-Prototypenzentrum 
GmbH, components are constructed prior 
to series start for presentations and perfor-
mance tests in order to shorten develop-
ment times. Additive-generative processes 
were used early-on at PTZ, which has given 
the company a pioneering role in the field. 
Bicycle parts, electronic devices, motor 
components or medical technology - de-
velopments across all sectors rely on PTZ's 
diverse technologies. Since 1996, the 20 em-
ployees at the Dresden based company have 
supplied a broad range of medium-sized to 
large companies which includes names such 
as Canyon, Bosch, Fresenius and even Ferrari.

Skills in manufacturing and 
material technology

Fraunhofer IWS develops generative tech-
nologies and processes for flexible and ef-
ficient manufacturing which enables the 
processing of functional components and 
structures into modern construction mate-
rials. The available process range includes 
e.g.: Laser application welding using powder 
and wire (DMD), Selective laser and elect-
ron beam remelting (SLM and EBM) as well 
as 3D-printing for metallic and intermetallic 
materials, plastics, functional materials and 
multi-material systems. The focus is on the 
development of system technology, sensor 
technology and process diagnostics in addi-
tion to process development. The available 
extensive experiences at IWS with regards 
to process simulation, rapid metallurgy and 
material characterisation flow into the de-
velopment work.

Printed energy technologies

ILK gGmbH participates actively in the AGENT 
3D projects. The skills of the research com-
pany are in demand for energy application 
design and calculations. Tightness, pressure 
resistance, pressure losses and heat output 
of micro-heat exchangers are examined in 
test runs after manufacturing.

"The broad spectrum of skilled companies  
and research facilities from all areas  

of manufacturing and material technology - 
amongst others also specifically in the field of 
laser applications - has created an existing 

skills portfolio for additive-generative  
processes in Dresden."

Detlef Kistenmacher
Managing Director PTZ-Prototypen-

zentrum Dresden GmbH

Ceramic micro-reactor with highly complex 
channel structures
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Specialist for powder  
technologies

The experts for powder technologies at 
Fraunhofer IFAM Dresden us the state-of-
the-art 3D-stencil printing process in addi-
tion to 3D-screen printing. Both processes 
use structured masks for component gene-
ration which enable an improved surface 
quality, higher resolution and innovative 
geometric possibilities in component ma-
nufacturing. This allows e.g. the manufactu-
ring of bridges of more than 2 mm without 
support structure which would otherwise 
be necessary.

Another focus is Electron Beam Mel-
ting (EBM), a powder-based beam melting 
process which selectively fuses powder in 
layers with an electron beam. It has speci-
fically great potential for the production of 
components with complex forms. A User 
Centre is currently in process to be set-up 
which in future will deal with topics such as 
material development, component design 
and component testing as well as manufac-
turing of prototypes and small series.

Ceramic – very delicate and 
individual

The Fraunhofer IKTS, Europe's largest cera-
mic research institute, managed to quickly 
and toolfree manufacture very delicate, in-
dividualised ceramic components thanks to 
additive manufacture. What previously had 
only been possible in the plastics and metal 
sector is now also possible for manufacture 
of complicated geometries made from long-
term stable, temperature, wear and corro-
sion resistant ceramic. Lithography based 
ceramic manufacture (LCM) uses amongst 
other things suspensions within which the 
ceramic powder is dispersed homogeneous-
ly in a photopolymerizable organic bonding 
system. A ceramic green body according to 
the CAD model is created via selective expo-
sure of this suspension. The additives neces-
sary for shaping are removed again and it is 

tightly sintered during the heat treatment 
process. This enables the manufacture of 
complex ceramic parts which have mecha-
nical properties that are similar to conven-
tionally manufactured ceramics. In addition 
to the ideal design for plant technology, the 
IKTS research activities have the objective 
to develop multi-functional components by 
combining different additive manufacturing 
processes and different materials or mate-
rial classes. The future aim is to equip cera-
mic components of the highest geometrical 
complexity with additional functionalities 
such as heating conductor structures or 
sensory properties.

Excellent
material skill

Leibniz IFW, one of the leading research insti-
tutes in the field of solid state and materials 
research, works on projects for material de-
velopment for selective laser melting (SLM) 
in the field of additive-generative manufac-
ture. The focus is on titanium, iron and nickel 
alloys as well as high-strength aluminium 
alloys. In addition to parameter adjustment 
for known alloys, this also concerns the de-
velopment of new alloys with specific, user-
defined properties.

Bionic reinforced

TU Dresden's ILK manufactures hybrid light-
weight structures for highest stresses with 
continuous fibre reinforcement. This allows 
highest rigidity and strength and a cost-
effective, efficient manufacture of complex 
components. ILK's focusses its research ac-
tivities on targeted use of high-performance 
materials and their synergistic bond for 
resource-saving and cost-effective multi-
material lightweight construction.

3D-printed intensive mixer made from aluminium oxide
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"As an innovative company, Dresden to us  
is an excellent location to research,  

develop and manufacture new products for 
the treatment of bone damage in close co-

operation with researchers and clinicians and 
to then sell these products as medical devices."

Dr. Berthold Nies
Managing Director InnoTERE GmbH

Mild climate for implants 

InnoTERE GmbH has developed a unique 
technology platform which is based on the 
processing of synthetic components to a 
calcium phosphate cement paste which as 
artificial bones offers completely new pos-
sibilities for the treatment of bone defects. 
A central work area is the use of 3D-printing 
technology to create solid mould bodies 
in ambient conditions without the need 
for the usual high temperature treatment 
(sintering). The service spectrum ranges 
here from simple standard geometries for 
research purposes up to highly complex 
structures which are designed and printed 
exactly according to customer require-
ments. These developments are approved 
as medical product for bone regeneration 
and in future, the aim is for them to cover 
also the highly innovative area for individual 
implants. For this purpose, InnoTERE GmbH 
works closely with hospitals, academic and 
industrial partners on a regional and inter-
national level.

Functional integration

The Dresden branch of Fraunhofer IWU 
focusses on the functional integration into 
implants with generative manufacturing 
technologies. Integrated functional cavities 
and channels are used e.g. as medicine de-
pot. The integration of sensor and actuator 
technology enables longer retention time of 
the implant in the body right up to lifelong 
use.Topologically optimised implant modu-
les are lighter and improve patient comfort. 
Fraunhofer IWU coordinates the Fraunho-
fer-Alliance Generative Manufacture and 
the Beam Melting Network. In addition to 
these applications for biomedical implants, 
the Institute also researches further appli-
cation areas for generative manufacturing 
such as tool and mould construction to 
optimise manufacturing in plastic injection 
moulding, light metal die-casting and in for-
ming technology.

Pioneering work

H+E Produktentwicklung GmbH unites 
central product development with design, 
calculation, component design, simulation 
and process design. The company employs 
around 40 staff. Already since 2005, the 
company has engaged in the manufacture 
of accurate, delicate structures with a focus 
on implants made from pure titanium. These 
skills were continuously developed in joint 
projects for generative manufacturing pro-
cesses e.g. with TU Dresden and the Univer-
sity Hospital Dresden. In 2012 for the first 
time, it was possible to implant a jointly de-
veloped mandible into a human. 

Hip stem implant with porous surface and functional elements manufactured by laser beam melting
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New impulses using CAD

The Chair for Design Technology focuses 
its research work on the development of 
modern processes in constructive develop-
ment.

Research objective for generative ma-
nufacturing is to render the information 
provision more efficiently, more specifically 
and more substantiated. In this process, 
fundamental investigations are carried out 
about design guidelines for very specific 
processes, about embedding topology-
optimised design of components and about 
effective 3D measuring and analysis me-
thods.

For example a process for individual 
patient care with generative manufactured 
mandibles made from titanium was develo-
ped and realised thanks to the expertise for 
the evaluation of medical image data for the 
construction and generative manufacture of 
individual implants. This project was com-
pleted in cooperation with H+E Produktent-
wicklung GmbH and MKG-Chirurgie emplo-
yees at University Hospital Dresden.

Platform for parameters and 
process optimisation

Symate GmbH is manufacturer of the IoT-
Platform Detact® for engineers and supports 
their tasks to develop and improve high tech-
nology and additive-generative manufactu-
ring processes. Symate combines skills from 
IT, mathematics and engineering in order 
to optimally structure heterogeneous data 
sources for product technology and to bring 
them together into data resource which can 
be analysed. The analysis functions integra-
ted in Detact® help engineers to determine 
quantitatively interactions between tech-
nology and product properties and finally 
to create systematically and efficiently the 
necessary process understanding. This is 

"Around 10 years ago, additive-generative  
manufacturing processes on the basis of me-

tallic materials began in Dresden. In context 
with our CAD-experience this provides us 

with an important head start."

Dr.-Ing. habil. Christine Schöne
Dresden University of Technology

Simulation for prototypes

ITI GmbH is part of the French ESI Group, one 
of the internationally acting pioneers and 
main stakeholders in virtual prototyping. 
3D-printing offers solutions for all phases of 
product development for ITI, machine ma-
nufacturers, developers and suppliers. With 
the in-house developed simulation software 
SimulationX, new prototypes can be created 
quickly and efficiently in consideration of 
important dynamic effects; it is also possible 
to carry out variation studies to identify op-
timisation potentials, to make reliable state-
ments about energy consumption and to 
virtually commission machines in real time. 
ITI's customer include such renowned com-
panies as ABB Automation, Bosch Rexroth, 
Ferromatik Milacron, Fuji Electric, Karl May-
er Textilmaschinenfabrik, Mitsubishi Electric, 
Siemens Large Drives and Voith Paper.

Diode laser and wire - a strong team for application welding and generating

particularly of interest to the scientists at 
"AGENT-3D". For industrial application, De-
tact also offers the necessary support to 
monitor and optimise the technology and 
product parameters in order to secure qua-
lity-assured reproducible manufacturing. Sy-
mate is a TU Dresden spin-off company.
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