Targeted Surface Treatment in Safer Solutions for Additively Manufactured Metals

Scientific Achievement

A CINT User Team correlated the role of pulse electrochemical waveform features with surface feature modification in

additively manufactured stainless steel, allowing for manufacturing processes in much safer electrolytes and real time.
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Significance and Impact
mhes Additively manufactured metals are promising but limited by poor
surface finish. Traditional methods are hazardous and poorly
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Research Details
Whigiz= * Pulsed electrochemical polishing performed in dilute acid
I i : O saltwater.
f E * Pulse waveform variables correlated with roughness scales
;J ; allowing process design, with roughness reduction of ~10x.
" * Real-time process monitoring = identification of important

Figure: Pulsed electrochemical processing of additively manufactured stainless steel in dilute L. .
acid saltwater (not traditional concentrated viscous acid): pulse variables were correlated rOUghness scale transitions th rOUgh Sp@lelC feature Changes 9
with specific surface feature modification. process design with real-time process control.
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Presenter Notes
Presentation Notes
1-2 paragraph description of highlight
Additively manufactured metals are promising but limited by poor surface finish and corrosion properties.  Traditional electropolishing methods are hazardous due to the use of hot, concentrated viscous acids with high power requirements, and poorly adapted to these surfaces, which are extraordinarily rough by engineering standards and can result in extreme pitting behavior using those traditional solutions. Pulsed electrochemical processing allows for very targeted surface processing in much more benign solutions, but beyond heuristic approximations, how waveform variables target specific outcomes is not known. 
In this work, specific waveform variables (current, voltage response, forward and off durations) were correlated with scale modifications yielding roughness improvement of ~10x. Details include observation of initial processes like “agglomerated particle release” to final smoothing in detail, allowing real industrial process development to meet surface requirements. There were several observed transitions in behavior, which further allow for the possibility of using those signals for real-time process control.

Publication/ press releases/ related links
https://iopscience.iop.org/article/10.1149/1945-7111/ae9ef8/meta
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