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Two grades of stainless steel (304L and 316L) with
different phase metastability were printed at fixed
process parameters (P=200W, v=6 mm/s, h=2 mm) as a
proof of concept

Geometrically
304L and 316L have different Necessary ;
ratios of austenite-stabilizing ~ Dislocation Density [
and ferrite-stabilizing e
elements that influence
solidification pathway 3. Rough vs smooth grain boundaries: roughness via Fractal Dimension

To quantitatively compare the roughness of grain boundaries, we

applied a geometrical concept to index the irregularity of a geometry > Increased friction be'fwee.” grains (prevents grain rotation)
into a “fractal dimension’ (D) » Elongated crack propagation path
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pathway can be a new grain boundary design criteria
quantifiable by fractal dimensions
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1. Grain size distribution 2. Misorientation 3. Fractal dimension
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Laser Scanning Direction

Uniform powder diffraction No visible diffraction peaks

Non-uniform intensity textured peaks
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The incoming X-ray beam probes the sample as it
undergoes the melting and solidification process of AM.
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The d-spacing of the (220) peak in 304L and 316L shows

comparable thermal history when processed at fixed parameters.



