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Objectives

Evaluate corrosion susceptibility in accelerated ASTM chloride environments of Laser Beam-Powder Bed Fusion (LB-PBF) 316L stainless steel & cold-sprayed nickel-based alloys on 304
stainless steel. What factors influence the corrosion behavior?

Laser Beam-Powder Bed Fusion 316L Cold Sprayed, Nickel-Based Alloy Coatings
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residual stress and the microstructure. Cutting LB- stresses* which are often considered beneficial for
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. Cross-sections 3 * sides & bottom coated in epoxy * |n cross-section, all samples have damage In
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. Electron backscatter Resplts | e only tested cold spray. region (porosity dependent?)
diffraction * Height & heat treatment affect residual stress * as sprayed and polished * Reducing roughness minimizes metastable pitting
* All as-built samples cracked in 24 hours conditions  He processed has less metastable pitting (porosity
 Geometrically necessary . . .
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(based on modeling results)
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- * 600 °C, 4 mm sample still showed cracking Cold Spray Region
= 800 °C eliminated SCC even in 15 mm sample too deformed to get
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B | Microstructure still present, but - Gas selection impacts porosity, location of damage in
" evidence of dislocation recovery. cross-section, and metastable pitting
I g L * |Interface changes how crevice corrosion presents (top-
69 + 10 MPa 15 mm, 800 °C down)
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> C oagtugigggses from melt tracks can contribute to SCC corrosion morphology
S  Don't need to eliminate LB-PBF microstructure to eliminate + Top-down damage not indicative of damage between
~ SCC substrate and cold spray (cross-section)

« SCC susceptibility not exclusively related to residual stress
magnitude
« SCC susceptibility influenced by dislocation density

Karasz, E. et al. Measuring the residual stress and stress-corrosion cracking
aptibility of additively manufa Yo 5] by A \/ -9/ OITOSION 0

» Electron backscatter diffraction shows deformation layer
In substrate is thinner than corrosion damage layer
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