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Media Release 
 

Weight reduction in parts is a major objective for the aerospace and automotive industries 
 

Additive Manufacturing research: Experts at 
Oerlikon, Linde and TU Munich to develop high-
strength lightweight aluminum-based alloy 
 
 

Munich, Germany – November 13, 2019 – Global technology Group Oerlikon, with vast expertise 

in materials, has entered into an additive manufacturing (AM) research alliance with Linde, the 

world’s largest industrial gases company, and the Technical University of Munich (TUM), one of 

the leading German universities in engineering. The partners aim to develop new high-strength, 

lightweight aluminum-based alloys that can serve the safety and weight reduction needs of the 

aerospace and automotive industries. The Bavarian Ministry of Economic Affairs is funding 50% 

of the EUR 1.7 million research project. 

 

This research partnership was born out of the additive manufacturing collaborative announced in early 

October. TUM, Oerlikon, GE Additive and Linde announced the establishment of a Bavarian additive 

manufacturing cluster and an Additive Manufacturing Institute to promote higher levels of collaboration 

and cross-disciplinary research amongst the companies and the university. Having a wide variety of 

expertise in one geography is expected to accelerate advances in additive manufacturing.  

 

The Oerlikon – Linde – TUM consortium is unique as each of the three members brings its own high-

tech expertise to the table in this complex space. Producing the optimum aluminum alloy with a high 

content of lightweight elements like magnesium through an AM process requires a deep understanding 

of chemistry, thermo- and fluid dynamics. During the manufacturing process, the metal powder is applied 

one layer at a time on a build plate and melted using a laser beam. This fuses the metal powder together 

and forms the desired complex, three-dimensional geometries. The process takes place in a well-

defined shielding gas atmosphere. 

 

Oerlikon’s expertise in powder and material science will contribute to the development of the novel 

material. “Using our proprietary software, which enables big data simulation and analysis, Scoperta-

RAD, Oerlikon provides critical solutions for the development of new materials and performance 

optimization of available materials,” says Dr. Alper Evirgen, Metallurgist at Oerlikon AM. “There are 

significant challenges during the additive manufacturing of aluminum alloys because the temperatures 

reached in the melt pool create an extreme environment that leads to evaporation losses of alloying 

elements that have comparatively low boiling temperatures – such as magnesium,” adds Dr. Marcus 

Giglmaier, Project Manager, AM Institute and Research Funding Manager. “Additionally, the cooling 

rates of more than 1 million °C per second, create high stresses during the solidification process, which 

can cause micro cracks in the solid material.” 

 

Linde’s pioneering technology and its unrivalled expertise in gas atmosphere control and evaporation 

suppression during the AM process – including the processing of aluminum-based alloys – overcomes 

impurities within the print chamber, helping manufacturers to achieve optimal printing conditions. 
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“Characterizing and controlling the gas process during AM not only has the potential to prevent 

evaporation losses, but also to accelerate the entire printing process,” explains Thomas Ammann, 

Expert Additive Manufacturing at Linde. “Using a tailor-made gas chemistry for the new alloy would help 

to control the processes occurring in the melt pool and minimize the compositional changes of the alloys, 

as well as preventing cracking during printing.” 

 

For its part, the Institute of Aerodynamics and Fluid Mechanics (AER) at TUM has a detailed 

understanding of the physical phenomena taking place during the additive manufacturing process using 

numerical simulations. “The AM research alliance bridges the gap between our latest numerical 

modeling achievements and future industrial applications,” says Prof. Nikolaus Adams, Director of the 

AER. At AER, a process simulation tool has been developed to cover the whole melt pool dynamics – 

from solid to liquid and gas with phase change models, surface-tension effects and thermal transport. 

“A detailed insight into the simultaneously occurring thermo-fluid dynamic phenomena is crucial in 

gaining a better understanding of the entire process and the final material characteristics,” adds Dr. 

Stefan Adami on the benefits of computational fluid dynamics. 

 

Visit us at Formnext in Frankfurt am Main, November 19-22, 2019, to learn more about our partnership 

and capabilities. Oerlikon AM: Hall 12.1, Booth B01. Linde: Hall 12.0, Booth C141. TUM: Hall 11.1, 

Booth C61. 

 

 
About Oerlikon  
Oerlikon AM is a business unit of the global technology and engineering powerhouse Oerlikon, which is 
headquartered in Switzerland. Oerlikon’s additive manufacturing unit is leading transformative change 
in the aerospace, medical, automotive, power generation and tooling industries. Oerlikon AM provides 
print-tested and qualified metal powders, design for AM expertise, conventional and additive 
manufacturing services, from prototyping to production, as well as product validation and quality 
inspection support to leading global manufacturing companies that are incorporating additive 
manufacturing into their business models. Oerlikon AM employs more than 300 people at its six locations 
in Europe, the USA and China, and is backed by Oerlikon’s 10,500+ employees in 37 countries. 
 
About Linde 
Linde is a leading industrial gases and engineering company with 2018 pro forma sales of USD 28 
billion (EUR 24 billion). The company employs approximately 80,000 people globally and serves 
customers in more than 100 countries worldwide. Linde delivers innovative and sustainable solutions 
to its customers and creates long-term value for all stakeholders. The company is making our world 
more productive by providing products, technologies and services that help customers improve their 
economic and environmental performance in a connected world. 
 
About TUM 
The Technical University of Munich (TUM) is one of Europe’s leading research universities, with 
around 550 professors, 42,000 students, and 10,000 academic and non-academic staff. Its focus 
areas are the engineering sciences, natural sciences, life sciences and medicine, combined with 
economic and social sciences. TUM acts as an entrepreneurial university that promotes talents and 
creates value for society. In that it profits from having strong partners in science and industry. It is 
represented worldwide with the TUM Asia campus in Singapore as well as offices in Beijing, Brussels, 
Cairo, Mumbai, San Francisco, and São Paulo. Nobel Prize winners and inventors such as Rudolf 
Diesel, Carl von Linde, and Rudolf Mößbauer have done research at TUM. In 2006, 2012, and 2019 it 
won recognition as a German "Excellence University." In international rankings, TUM regularly places 
among the best universities in Germany. 
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For further information, please contact: 

Dr. Kerstin Reinsch  

Global Head of Marketing & Communications 

Business Unit Additive Manufacturing 

Tel: +49 89 2030 15 035 

kerstin.reinsch@oerlikon.com  

www.oerlikon.com 

   

   

Kristiane Bottom 

Global Marcoms Manager 

Linde, Gases Division 

Tel: +44 7917266776 

kristiane.bottom@linde.com  

www.linde.com  

 Dr. Ulrich Marsch 

Spokesperson 

TUM Technical University of Munich 

Tel: +49 89 289 22779 

marsch@zv.tum.de  

www.tum.de  

   

Kim Vermeer 

EMG 

Tel: +31 164 317 026 

kvermeer@emg-marcom.com  

www.emg-marcom.com  
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Disclaimer 
OC Oerlikon Corporation AG, Pfäffikon together with its affiliates, hereinafter referred to as “Oerlikon”, has made great efforts to 
include accurate and up-to-date information in this document. However, Oerlikon makes no representation or warranties, 
expressed or implied, as to the truth, accuracy or completeness of the information provided in this document. Neither Oerlikon nor 
any of its directors, officers, employees or advisors, nor any other person connected or otherwise associated with Oerlikon, shall 
have any liability whatsoever for loss howsoever arising, directly or indirectly, from any use of this document. 
 
The contents of this document, including all statements made therein, are based on estimates, assumptions and other information 
currently available to the management of Oerlikon. This document contains certain statements related to the future business and 
financial performance or future events involving Oerlikon that may constitute forward-looking statements. The forward-looking 
statements contained herein could be substantially impacted by risks, influences and other factors, many of which are not 
foreseeable at present and/or are beyond Oerlikon’s control, so that the actual results, including Oerlikon’s financial results and 
operational results, may vary materially from and differ from those, expressly or implicitly, provided in the forward-looking 
statements, be they anticipated, expected or projected. Oerlikon does not give any assurance, representation or warranty, 
expressed or implied, that such forward-looking statements will be realized. Oerlikon is under no obligation to, and explicitly 
disclaims any obligation to, update or otherwise review its forward-looking statements, whether as a result of new information, 
future events or otherwise. 
 
This document, including any and all information contained therein, is not intended as, and may not be construed as, an offer or 
solicitation by Oerlikon for the purchase or disposal of, trading or any transaction in any Oerlikon securities. Investors must not 
rely on this information for investment decisions and are solely responsible for forming their own investment decisions. 
 
 
 

This press release and relevant photography can be downloaded from www.PressReleaseFinder.com. 
Alternatively for very high resolution pictures please contact Kim Vermeer 
(kvermeer@emg-marcom.com, +31 164 317 026). 
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