— MAMTeC
nll‘ Dedicated to innovation tn aerospace

o

NLR MAMTeC , 2020
marc.de.smit@nlr.nl



RTA

v
@
> . . .
Recognise the applications!
Take advantage of AM advantages
A Better performance

A Reduced weight

: Design values
A Integrate functions Production flexibility Do e
A Possibility of repair Freedom ofdesign Machine & material cos
_ Optimise design Metal powder & proces
A Reduce Leadtime Comiplex (internal) structure parameters
A Integration of functions Residual stresses
Reduction of weight Post processing
Reduce emissions Quality assurance

Save material
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Metal Additive Manufacturing technologies @ NLR

A Laser Powder Bed Fusion

A Directed Energy Deposition
A Sinter based metal AM (FFF based)
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Metal Additive Manufacturing technologies @ NLR

A Laser Based Powder Bed Fusion {PBF)
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Metal Additive Manufacturing technologies @ NLR

A Laser Based Powder Bed Fusion {PBF)
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Directed Energy Deposition
DED technologies
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~ Metal Additive Manufacturing technologies @ NLR

A Directed Energy Deposition (DED)
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Metal Additive Manufacturing technologies @ NLR

A Directed Energy Deposition (DED)
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Sinter based metal AM at NLR

> Metal part
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Industrial FFF Desktop FFF Debinding/Sintering
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Metal Additive Manufacturing technologies @ NLR
Sinter based metal AM

3D Printing metals with a desktop printer
A Simple print technology

A Low investment costs

A No powder processing

A Hollow parts/internal structures

Limitations
A Limited part dimensions BERRIESREES
A Wall thickness/Surface roughness constramt51 Print . Debir 3: Sinter
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Sinter based metal AM

Anisotropic shrinkage

Debinding + Sintering

Shrinkage
XY=£16%
Z=x 20%
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Now @ MAMTeC

A Bringing Additive Manufacturing down to earth!
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