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Additive Manufacturing for Extra Large Metal Components
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* Generation of locally controlled microstructures for target properties
* Production of tailored, graded microstructures
* Characterisation of microstructural and mechanical properties

Investigation of material and component properties
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Laser metal deposition
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YLS-3000 fiber laser:

ytterbium doped fiber source,
500-3000 watts of laser power,
wavelength 1070-1080 nm,
wall-plug efficiency of > 30%
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Hemmati, |. (2013). Laser-deposited metallic coatings: processing, characterization, alloy development. s.n.




Non-equiatomic (NE) high entropy alloy

Fe40Mn27Ni26C05cr2 CozocrzoFezoanoNizo COZOCT20F834Mn20Ni6
Fe;;Mn,Co,,Cr, Fe,Mn,,Co,,Cr,, Fe,,Mn,,Co,,Cr,, F€455MN5C01,Cr10Cos

Tuning mechanisms — NE-HEAs design
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SS: solid solution Nano-precipitates

M2




d Deposited crack-free HEA with a thickness of 15 mm, length of 40
mm and height of 25 mm.
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Tensile properties
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Nanoindentation
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Nb addition
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Summary

=

Strong anisotropic behavior of LMDed high entropy alloy

Uniaxial tension in <111> direction leads to higher strength compared to
the one along <001> direction.

The dominant deformation mechanism in the horizontal sample with
<111>// TD is twining, whereas the vertical sample with <001>//TD
deforms via slip.

A novel structure-property relationship for large metal components
made layer-by-layer with laser powder deposition

This can be employed to determine microstructural features required to
obtain desired properties and to improve the mechanical integrity of
LMDuproductS.
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Thank you
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