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What is Vertical Electropolish?
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0.5 to 1 Hz

PVDF Impeller PVDF Electrode Cover
It RotatesH. Padamsee & A.C. Crawford, PAC07, WEPMS009



What is Vertical Electropolish?

20-250C
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H. Padamsee et al, PAC07, Pg. 2343 WEPMS009

20-25 C

0.5 to 1 Hz

~0.25 µm/min



What is vertical Electropolish?

Horizontal Electropolish
FNAL/ANL Joint Processing Center
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Vertical Electropolish



Why do we care about Vertical 
Electropolish

• Vertical Electropolishing has the Following Benefits:

– Eliminates rotary acid seals

– Eliminates sliding electrical contact

– Eliminates the cavity vertical/horizontal position 
control fixturing

– Simplifies the acid plumbing/containment

– The outside of the cavity is actively cooled, providing 
better temperature control of the polishing reaction.

• Vertical electropolishing’s disadvantages are on the next 
slides.
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Why do we care about Vertical 
Electropolish

• Vertical electropolish has never produced a 9-cell 
cavity with an accelerating gradient greater than 30 
MV/m.

• Individual cells have performed well but not every • Individual cells have performed well but not every 
cell at the same time which is what you want in an 
accelerator.

• Vertical electropolish is not demonstrated at the 
same level of performance as the KEK horizontal 
electropolish performed all across the world.
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• Vertical Electropolishing has the following difficulties
– Accelerated material removal from downward facing 

surfaces.
• Can remove material up to 2x faster
• Depends upon the agitation speed and flow rate

– Spinning impellers may rub on cavity surface.  This is 

Why do we care about Vertical 
Electropolish

– Spinning impellers may rub on cavity surface.  This is 
very very bad!

– Cavity is rotated 1800 every ~100 µm during heavy 
polishes.

• Things that may or may not matter
– Small acid volume, just fill the cavity.
– Impeller hinges rub as you insert/remove the aluminum 

electrode
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Industrialization of Vertical 
Electropolishing

• Nothing has happened yet

• What should we do to zeroth order:
– Have someone visit Cornell/JLAB and learn how to 

vertically electropolish cavities 

– Send them back to their employer with the design and – Send them back to their employer with the design and 
knowledge and have them build a vertical electropolish 
setup themselves.

– Vertically electropolish a cavity and send it to a lab to 
test

– If that all goes well, great.
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