Klaus Müller 
  
Klaus Müller-Lohmeier 
  
Additive Manufacturing as Integral Part of the Digital Solution Process -An Industrial Short Note

Keywords: Digital process chain, rapid prototyping, additive manufacturing, design-driven manufacturing, serial production, plastic laser sintering, longterm behaviour, cyclic loading

de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

INTRODUCTION

Festo is a leading world-wide supplier of automation technology, figure 1. As a globally-oriented and independent family company with its head office in Esslingen, Germany, it has become the performance leader in its industry over the last 50 years, thanks to its innovations and problem-solving competence in all aspects of pneumatics as well as its unique range of industrial training and education programs. Today, the company provides pneumatic and electric drive technology for over 300,000 customers in 200 industries world-wide both for factory and process automation as well as cutting-edge training solutions.The Festo group achieved sales revenues € 2,24 billion in its fiscal year 2012 and with 16,200 employees is represented world-wide in 250 locations. 

PARADIGM SHIFT IN DESIGN

Another big benefit of applying additive techniques is the possibility to liberate design from manufacturing. The layer-wise and tool-less build-up of parts allows for example now internal structures and bending channels (to put it in other terms conventionally you will not be able to drill around 2 corners !) as well as a function integration (eg. direct co-build of hinges) and a reduction of parts and assembly efforts, figure 4. Now manufacturing follows design leading to complete new design solutions! A highlight of this aspect is certainly the so-called bionic handling assistant. Flexible movement and precise gripping: at first glance, the bionic handling assistant appears to be a resilient gripper arm whose structure and overall functional principle imitate an elephant's trunk. However, above and beyond its actual benefits, the bionic handling assistant is a development platform combining a wide range of technologies and components -from manufacturing concepts to series products like sensors and valves, actuators and grippers, to control technology and software for developing applications and products. This platform, as other solutions of the bionic learning network of festo, shows future concepts for tomorrow's industry and new perspectives in hazard-free human-machine cooperation. The bionic handling assistant is thus an example of how structural flexibility can be realized and adaptive soft-gripping features can be included by using additive manufacturing technology. All parts are made by plastic laser sintering leading to this unique design. 

Fig. 1 .

 1 Fig. 1. -Think global, act local: Festo at a glance
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 2 Fig. 2. -Additive Manufacturing at Festo
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 3 Fig. 3. -Additive Manufacturing is a part of the digital solution process !
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 4 Fig. 4. -Additive Manufacturing is more than just another manufacturing technology !