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Additive Manufacturing in de keten
Acceptatie van metaal AM onderdelen
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Royal NLR in brief
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NLR – the link between universities and industry
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NLR - versatile expertise across markets
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Laser Powder Bed Fusion (LPBF)

• Complex designs, internal geometries

• Simulation-based variable process parameters

• Ti6Al4V, AlSi10Mg, Scalmalloy, ScanCromAl, In718, 316L, 
Magnesium alloys, Corrax, ...

• 280 x 280 x 320 mm3 build volume



Directed Energy Deposition (DED)

• Multimaterial production, repair activities, adding                       
features

• Bigger build rate / bigger volumes

• Ti6Al4V, In718, 316L, aluminium alloys, metal matrix composites, 
copper alloys, ...

• Volume:

– 3-axis: 700x400x400 mm3

– 5-axis: 500x400x400 mm3
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• New facility ready Q3 
2026

• Repair, coating & AM
• Multimaterial
• Combining dissimilar 

materials

Cold Spray (CS)
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Design, Modelling & Simulation

Materials 
Applications 

Qualification & certification

➢ Development of new alloys

➢ Testing (extreme conditions)

➢ Critical applications 
(fatigue-critical parts)
with high complexity

➢Variable process parameters towards 
homogeneous material properties

➢ Develop process-based Q&C 
procedures for aerospace
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AM-part manufacturing ecosystem

AM in the value chain
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Metal-AM standards and guidelines

• Metal-AM standards and 
guidelines are developed 

• More are planned or 
proposed
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• Guidance of standards (ASTM, SAE AMS)

• IQ (installation), OQ (operation), PQ (performance)

• Role of In-Situ Process Monitoring

Process qualification

Additive 
Manufacturing



Qualification & Certification
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• Design complexity

• Part criticality

• Qual. approach: Part → Family → Process
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Design allowables

• But, are processing conditions always similar?
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Simulation & Modelling

• Can we replicate this?

• Can we predict this?

© Royal NLR 2026



© Royal NLR 2026

Can we replicate this?

• Local overheating changes material properties
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Can we fix this?

• Use simulation-based process parameters



In-situ process monitoring

• In-situ monitoring systems:

– Optical

– Long wave IR

– Near IR

– Spatter tracking

• Monitor

– Powder deposition quality

– Build process & anomalies

• Additional benefits

Variable 
process 

parameters

Reduction 
thermal 

variations

Higher sensitivity 
NIR

21

https://doi.org/10.1016/j.matdes.2022.111534
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https://doi.org/10.1016/j.matdes.2022.111534
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Demonstration
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Demonstration
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Acceptance of metal AM parts

• Predict and monitor the process

• Monitor the feedstock
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Process simulation for printing difficult parts

Magnesium housing
Aluminium

heat exchanger
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Conclusions

• For acceptance in the value chain, we need process-based qualification

– Simulation-based process parameters

– In-situ monitoring

• Understand variation

– Part to part

– Machine to machine

• Define acceptance criteria

– Industry standards

– Regulatory authorities
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