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Powder:   Size and Shape
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Powder:   Size and Shape

Eccentricity
0 - 1

Roughness
1 - Inf

Powder

Melt Pools

Grains

Phases

Porosity



Powder

Melt Pools

Grains

Phases

Porosity



Powder

Melt Pools

Grains

Phases

Porosity



Melt pool reconstructed for size and overlap measure

Minimal user interaction, but enough for oversight
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Automating the Impossible:   Grains with Many Twins

Powder

Melt Pools Grains

Grains with Twins Deep Learning Applied Grain Detection

Model trained on 25 sub-images in 40 minutes on a GPU.

Model applied to new image in 2 seconds.



Automating the Impossible:   Melt Pools with Minimal Contrast

Powder

Melt Pools Deep Learning Applied Melt Pool Detection

Model trained on 16 sub-images in 60 minutes on a GPU.

Model applied to new image in 3 seconds.

Melt Pools Grains



Primary Challenges

Powder Process Microstructure Part

Melt pool dimensions in 
additive builds

Overall grain size and 
local banding

Phase fractions in 
additive builds

Localized porosity in 
solid and thin-wall 

parts

Powder precursor size 
and shape

Powder Melt Pools Grains Phases Porosity

mipar.us


