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Why AM?
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Business benefits
• Get products to market faster
• Reduce manufacturing costs
• Improve supply chain efficiency – on demand, fit for purpose

Technical advantages
• Complex 3D geometries
• No tooling
• Fast

Environmental advantages
• Less waste
• Logisitical simplification



Knee replacement surgeries
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Market development
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Source: BCG Additive Manufacturing Market Model



Market share
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Source: BCG Additive Manufacturing Market Model



Disruption of supply chain
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Closed system – as of yesterday
• Material provider, equipment provider, service provider and 

end user are separate companies and following a specific
order

Open system – disruption of the normal supply chain

Material provider Equipment Service End user

Material provider Equipment Service End user



Automation
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BMW
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«AM in industrial production is a reality not a vision»
«Cost is limiting factor for a broad adoption in more 
automotive applications»
«Standards and common interfaces are necessary to 
enable a broad integration»



BMW
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Diehl Aviation
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Sintavia
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18 metal printers
HIP
Machining
Surface finishing
Design assistance
In-house powder analysis
Lab testing:

• Hardness, SEM, mass spectrometry, mechanical testing 
(fatigue, tensile, crack propagation, fracture toughness, creep) 

Metrology
• CMM, CT, 3D scanning

NDT
• FPI, radiography, x-ray, eddy current, ultrasonic, MPI



Carbon inc – serial production
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Bombardier



Stelia Aerospace
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Northrop Grumman

11.03.2020



Audi Sport
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Sulzer pumps
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Source: Sulzer.com

Repair

Production



Healthcare
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Dental
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Just in time implants

11.03.2020



Ottobock – prostethcis, orthosis, 
exosceletons
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Conventional

Digital



Spinal cage implants
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- Bioinert
- Durable strong
- Elastic modulus comparable to bone
- Cell attracting surface



Size matters
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Training needed
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Oil and gas AM factories
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Trio OilTec Services Castolin
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Copper

3/11/2020



Hybrid machining
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Added AM tool to CNC machines



Summary – recipe for successful AM factory
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Automated factory
Added service – i.e finishing, milling, heat treatment
Know your machines and materials
It is a reality now
Norway is missing capacity but has the knowledge
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Additive manufacturing: reality now
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