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About France Additive 

• Non profit association dedicated to AM, funded in 1992 

• 100+ members. Multisectors, open, neutral 

• Federate research and technical centers, education, industrials, services providers 
and final users 

• 360° scope in an open communauty mode:  

• applications 

• technologies  

• materials 

• skills  

• R&D 

• digital 

• education 

• finance 

• supply chain  

• economic growth 

 

Source: France Additive, 2021 
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100+ members 

Source: France Additive, 2021 
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Working groups in open community 
Initiated by the members and animated by them, working groups on various topics are 
being proposed: 

 

Maintenance, repairing and repairability of parts 

Luxury – precisions and precious materials – Artisan of the future 

Automobile and new mobilities 

Large parts – DED and WAAM 

Training 

Health / Medical 

Safety at work 

SME executive club 

Program managers executive club 

Canal Doc (for PhDs and post-docs) 

… 

 Source: France Additive, 2021 
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Recent creation of a new 

Branch Strategic Contract 

Source: France Additive 

GOALS 
 

 Accelerate the development of AM in France 
 

 Improve the competitiveness of French AM 
activities 
 

 Improve the cooperation between all the actors of 
the ecosystem within complete value chains 
 

 Boost the technical investments in the field of AM 

SOLUTIONS INDUSTRIE DU FUTUR 
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More than technologies :      

a complete value chain… 

Post-treatements 

Material qualification 

Design of part material and 

geometry 

Fabrication 

Manufacturing preparation 
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Source: Master thesis, Laura Martinez, IS3P team, LS2N, Centrale Nantes 

1. Generate CAD model 

   1.1 Scan Part 

      1.1.1 Digitalize Physical Part 

      1.1.2 Process Points Cloud 

      1.1.3 Develop Geometric Model 

   1.2 Obtain CAD File 

   1.3 Optimize Topology 

      1.3.1 Generate Optimal Topology 

      1.3.2 Optimize 3D Model 

   1.4  Analyze Model 

2. Generate Tessellated Model 

   2.1 Tessellate Model 

   2.2 Repair/Modify Tessellated Model 

3. Generate Build Model 

   3. 1 Plan process - Geometry information 

      3.1.2 Choose orientation 

      3.1.3 Generate supports 

   3.2 Plan process - Process information 

      3.2.1 Set Build Orientation 

         3.2.1.1 Place Part 

         3.2.1.2 Generate Slices 

         3.2.1.3 Path Planning 

            3.2.1.3.1 Determine Paths 

            3.2.1.3.2 Compute Paths 

            3.2.1.3.3 Determine Path Parameters 

 3.2.2 Set Process Parameters 

            3.2.2.1 Set Quality Parameters 

            3.2.2.2 Set Control Parameters 

            3.2.2.3 Set Powder Parameters 

   3.3 Process simulation 

5. Manufacture Part 

   5.1 Preheat Build Plate 

   5.2 Build Part 

      5.2.1 Create Powder Layer 

      5.2.2 Fuse Powders 

         5.2.2.1 Melt Powders 

         5.2.2.2 Solidify 

      5.2.3 Lower Build Plate 

7. Post-process Part 

   7.1 Remove Supports 

   7.2 Enhance Properties 

      7.2.1 HIP Treatment 

      7.2.3 Annealing 

   7.3 Enhance Accuracy 

      7.3.1 Machining 

      7.3.2 Chemical Polishing 

   7.4 Improve Surface Texture 

      7.4.1 Shot Peening 

      7.4.2 Milling 

      7.4.3 Grinding 

      7.4.4 Sanding, 

      7.4.5 Polishing 

      7.4.6 Abrasive blasting 

8. Ensure Quality 

   8.1 Test Mechanical Properties 

   8.2 Perform a Non-destructive Evaluation    

4. Preparation of the Machine 

   4.1 Review Job File 

   4.2 Start Machine 

      4.2.1Configure AM Machine 

      4.2.2 Set AM Machine Parameters 

   4.3 Submit Job 

6. Obtain Manufactured Part 

   6.1 Extract Surplus Powder 

   6.2 Treat Surplus Powder 

      6.2.1 Recycle Powder 

      6.2.2 Remove Non Profit Powder 

   6.3 Remove Part from the Build Plate 

9. Create Digital Twin 

10. Machine Maintenance 

   10.1 Corrective Maintenance 

      10.1.1Powder Supply 

      10.1.2Reparation 

   10.2 Preventive Maintenance 

      10.2.1 Check Recoating Blade 

     10.3 Predictive Maintenance 

11. Clean AM Machine 12. Supply Powders to the Machine 

13. Ensure  Safety 

AM-based value chain: Process complexity 
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Source: Master thesis, Laura Martinez, IS3P team, LS2N, Centrale Nantes 

AM-based value chain: Process complexity 
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Main strengths of Additive Manufacturing 

Less material: 

lightweight/rightweight 

Production on demand 

and zero stock 

Direct production 

without tooling 

Spare parts and 

repairing 

Complexity and 

diversity of products 

Functional 

optimization 

Digital logistics and 

distributed production 

Serial production 

Direct production of 

customized toolings 

Customized products 

and packaging 

Main 

strengths 

of AM 
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Functional optimization 

16 parts  

+ assembly 

1 part 

Source: General Electric 

Source: Farinia Group 
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Less material: Lightweight/rightweight 

Topological optimization/Lattice structures 

Source: Grégoire Allaire, Laboratoire CMAP, Ecole Polytechnique, France 

Heat exchanger design 

Minimal weight and compliance Source: Yicha Zhang, UTBM 

Hydraulic bloc 
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Ot’Arts Seat (scale1) 

(Source: CIRTES) 

Personnalized Packaging Pack&Strat 

(patented by CIRTES) 

Source: CIRTES 

Customized products and packaging 
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Complexity and diversity of products 

Deluxe Tapware by American Standard Parts manufactured by Volum-e company 

Source : « imprimer le Monde » exhibition, Centre Pompidou, mars 2017 

Bio-inspired design 
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Spare parts and repairing 

Source : Beam, Courtesy : Chromalloy 

Source : Leolane, 

Courtesy : PWC (PriceWaterhouseCoopers) 

Source : Leolane, 

Courtesy : Mercedes Benz truck 

Repairing 

Spare 

parts 
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Digital logistics and distributed production  

Source: Daniel Pyzak, Dassault Systèmes Additive Manufacturing solutions 3DExperience 

3DEXPERIENCE Marketplace 1 

Service Providers 

Material Suppliers 

Labs & Academics 

Manufacturing Experts 

Machine Builders 

Engineering 

Experts 

Process Definition & Simulation 4 

In-Silico Material Engineering 2 
Design for Additive Manufacturing 3 

Global Production System 5 



20 Prof. Alain BERNARD 05/06/2021 

Direct production of customized toolings 

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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Direct production without tooling 

Source: Volum-e, Courtesy: Airbus defense and space 

Source: Georges Fadel, AEFA 2015 

Credit photo for these four pictures: Alain Bernard 
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Production on demand and zero stock 

Source:http://www.camboxisis.fr/shop/fr/content/16-3dprinting 
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Serial production 

Source: Phenix Systems 

Source: Georges Fadel, AEFA 2015 

Batch production of a propeler  
Source: Naval Group 
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A large impact at all scales and sizes 

Source: https://engineering.purdue.edu/cdesign/wp/the-status-challenges-and-future-of-additive-manufacturing-in-engineering/ 
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Next stage of Additive Manufacturing 
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 Additive Manufacturing 
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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Source : Yicha Zhang, Zhiping Wang, Yancheng Zhang, Samuel Gomes, Alain Bernard (1), UTBM, Ecole des Mines de Paris, Ecole  Centrale de Nantes 

 Support point optimization result and L-system generation result 

 a. build orientation determination; b & c. optimized support points; d. an alternative tree structure generated via L-system rule 
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e-gun: characterisation & design 

Power deposition on powder bed 
Top view  Side view 

Modeling 

2 mA 0.2 mA 
0.3 mA 

 Research on Electron-Powder Bed Fusion @ LPGP 

Powder preheating 

Metal vapor analysis 
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Source : Tiberiu MINEA, LPGP 
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 New progresses in the field of technologies and materials 

Source : Université de Lorraine 

Magnetic materials 
Desktop Metal becomes first to qualify 4140 steel 

for binder jet 3D printing technology 

Source : https://3dprintingindustry.com/news/desktop-metal-becomes-first-to-qualify-4140-steel-for-binder-jet-

3d-printing-technology-191116/ 

Fully dense sinterable 6061 aluminum alloy parts 

Digital Metal® first in the world to 

offer pure copper as printing material. 
Other materials: stainless steel 316L 

and 17-4PH, tool steel DM D2, super 

alloys DM 625 (Inconel 625), DM 247 

(MAR M247) and Titanium Ti6Al4V. 
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Main strategic challenges 

An industrial 
challenge 

An environmental 
challenge 

A societal 
challenge 

A disrupted industrial value 

chain. AM is intended to: 

• Increase performances 

• Decrease costs 

• Reduce Time to market 

A profound reorganisation of 

the ‘supply chain’. Production: 

• On-demand  

• Close to end-use 

• With the right material 

Redistribution of added value 

across the value chain : 

• National sovereignty 

• Relocalisation 

• Train and retain talents 

Source: France Additive 
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Thank you for your kind attention. 

 

Enjoy the conference. 


