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1. ADDITIVE MANUFACTURING : A NEW MANUFACTURING PROCESS

Different processesthat allow to manufacturea physicalobject by adding matter « layer by layer » following a digital file (AFNOR
FrenchstandardE67-001).
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Á During the last 15 years, sales increased 15 times
Á An important growing since 2004.
Á Dramatic increase of Metal AM machine since 2012
ÁMore than 40 % of the machines are located in the US,                 

28 % in Europe as well as in Asia.

On 23rd May 2016, the άCǊŜƴŎƘMinistry of the Economy, the
Industry and the Digital{ŜŎǘƻǊέclaimedthat rapid manufacturingis
one of the key technologiesto be developed in the frame of the
άCǊŜƴŎƘFutureIndustry!ƭƭƛŀƴŎŜέ.

1. ADDITIVE MANUFACTURING : A DRAMATIC INCREASING MARKET

Worldwide

Å Thevolumeof theƳŀǊƪŜǘΩǎsizeincreasedup to 1.3 billionsϵin 2012: the highestmarket is conducedby the polymer3Dprinters.
ÅWohlersReport 2020  : Dramatic Rise in Metal Additive Manufacturing products and services (>20%  2019)

France

Revenues (in millions of dollars) for AM products and services worldwide. Blue segment 
: products. Gray segments : services. 
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Å Very Active R&T field at
international level

Å VeryActiveEuropeanR&T

Å A large network of AM-related R&D
CentersandCompaniesin France

2. ADDITIVE MANUFACTURING : INTERNATIONAL AND NATIONAL CONTEXT (R&T)
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Requirements in nuclear field
ÅMaterials: Possible integration of AM materialsin Nuclear Codification (towardsa RCC-MRxreference)?

Å Mechanicalcharacteristicsat high temperature(tensile, impact, creep)
Å Corrosion
Å Irradiation behavior

ÅRobustnessof AM: Manufacturing
Å Inline monitoring and control

ÅOther limits of AM capabilities
Å Maximum dimensions
Å Manufacturingtime
Å Finishing

Driving forces for Additive Manufacturing in nuclear industry

Å Commonly, smallamount of sameparts
Å Dimensions of parts compatible to exisitingmachines
Å Materialsavailableyet (not for all!) for certain industrial applications
Å Interestof AM for maintenance under operationalconditions
Å Lowerdependenceto subcontractors/providers

3. ADDITIVE MANUFACTURING : POTENTIALITIES FOR NUCLEAR INDUSTRY 

Hugework !
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3. THE PATHWAY OF COMPETENCES FOR AM 

Manufacturing
Å SLM
Å DEMD
Å EBM of electrons
Å CIC
Å WAAM, TIG, MIG

Finishing
Å Post-machining
Å Surface finisihing
Å Heattreatment

Modelling/
Simulation

Å Processes
Å Material

(solidification, 
thermo-physial
properties)

Characterization
Å Microstructure
Å Mechanical
Å Corrosion
Å Irradiation

Material

Å Powder
Å Non 

conventional
elaboration
processes

Å Microstructure
Å Mechanical
Å Corrosion
Å Irradiation

Codification
Standards

CAD/CAM
Å Manufacturing

optimization
Å AM Design 
Å Reverse Engineering

A lot of key
Issues !

ISO/ASTM
52900 (Terminology), 52901 

(Guide, Purchase), 52910 (Design), 
52915 (Data Format),52921 

(Coordinate, Tests)
F3055-14a (Nickel alloys), F2924 

(TA6V)

Control
ÅProcesscontrol
ÅProcessmonitoring
ÅNDT
ÅXray
ÅUS
ÅEddy current


