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Circular economy 

EU – Towards a circular economy, a zero waste programme for Europe, COM (2014) 398 final  
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De- and Re-manufacturing 

and Circular economy 

Design, management and control of demanufacturing and remanufacturing, Tullio Tolio, Alain Bernard, Olga Battaia , Marcello Colledani, 

Joost Duflou, Sami Kara, Guenther Seliger, Shozo Takata, Vol.66/2/2017,  P.585-610 
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Sustainable Manufacturing as a 

forcasted effect of Industry 4.0 

Sustainable manufacturing: Modeling and optimization challenges at the product, process and system levels, D.Jayal, F.Badurdeen, 

O.W.Dillon, Jr.I.S.Jawahir, CIRP Journal of Manufacturing Science and Technology, Volume 2, Issue 3, 2010, Pages 144-152  
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Source: IoT Analytics, Quantifying the connected world 

Prof. Alain BERNARD – All rights reserved 



Global schema of a 

systemic vision of AM 

8 17/09/2019 

Source: Master thesis, Laura Martinez, IS3P team, LS2N, Centrale Nantes 
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AM - based value chain 
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Source: CIRP Collaborative Working Group on Additive Manufacturing, Birmingham, August 2019 
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Interoperability between processes 

and actors of the value chain 

10 17/09/2019 

Source: Master thesis, Laura Martinez, IS3P team, LS2N, Centrale Nantes 
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Integration of functions 

Conformal cooling 
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(Source : Multistation) 

One part medical device 

(Source : PhD A. BRUYAS, 

University of Strasbourg) 
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Topological optimization 

Source : Grégoire Allaire, Laboratoire CMAP, Ecole Polytechnique, AEPR 2015 
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Less material need 
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Source : Multistation, Assises Européennes de la Fabrication Additive, juin 2014 
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Less material need 

Lattice structures 

Source : Olivier Jay, Industry Days, Bologne 
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Part manufactured with EBM  (TA6) 

Source: Philippe Bauer THALES  

Source : S. Galjaard, S. Hofman, S. Ren, Arup, Amsterdam, The Netherlands © 

Springer International Publishing Switzerland 2015 P. Block et al. (eds.), Advances in 

Architectural Geometry 2014, pp 79-93  
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Source: http://software.materialise.com/integrate-our-software-solutions 
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Source: Streamlining the additive manufacturing digital spectrum: A systems approach 

http://www.sciencedirect.com/science/journal/aip/22148604 
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Digital logistics 
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Source :: Exploring model-based engineering concepts for additive manufacturing, Robert R. Lipman, Jeremy S. McFarlane  
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Source: Phenix Systems Source: Volum-e, Courtesy: Airbus defense and space 
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Source:http://www.camboxisis.fr/shop/fr/content/16-3dprinting 
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We can do that today! 
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And also that… 
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Not only parts: Toolings! 
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Inserts in molds 

Source: PEP 

Injection molding toolings - PS Application PMP 

R&D contract PSA / CIRTES 

(Aluminium) 

Blowing tools 

Source: CIRTES 

Inserts in molds 

Source: Realizer 
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Next stage of AM 

Main expected evolutions 

Source : Laser based Additive Manufacturing in industry and academia, M. Schmidt at al., Cross-STC Kn, CIRP Annals, 66/2/561-583  
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Next stage of AM 

Source : Laser based Additive Manufacturing in industry and academia, M. Schmidt at al., Cross-STC Kn, CIRP Annals, 66/2/561-583  
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Integrated production units 

Source: AddUp 

AddUp FlexCare System AddUp FormUp 750 
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AM factory of the future  

Source: l’Usine FA 4.0 – ACTENIUM - https://www.actemium.fr/smart-industry/alafu-le-futur-de-latelier-industriel/ 

Prof. Alain BERNARD – All rights reserved 



Conclusions 
 

- Additive manufacturing is one of key players for manufacturing sustainability. 

 

- Additive manufacturing is an additionnal set of technologies that has to be 

integrated in different productive sectors. 

 

- Additive manufacturing allows complexity and diversity of products and processes 

without  additionnal cost. 

 

- Additive manufacturing needs the creation of 3D digital model, new formats are 

being created, and virtual engineering is supporting process development and 

simulation. 

 

- Additive manufacturing allows rethinking part design and material characteristics 

after fabrication with respect to product variety and customization. 

 

- Additive manufacturing allows putting the « just necessary material at the right 

place, less energy consumption, less fabrication time, lees environmental impact » 

 

- Additive manufacturing is a very strong growth market because of a real maturity 

and of standardisation efforts 
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Questions / Discussion 

Alain BERNARD 
alain.bernard@ec-nantes.fr 

Thank you for your kind attention! 
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