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Marui Galvanizing Co., Ltd. has been developing niobium 9-cell cavity vertical electropolishing (VEP) technologies with Ninja cathode in
collaboration with KEK. Conventional 9-cell cavity VEP had a serious problem, which was asymmetry of removal thickness distribution. Usually
removal thickness of upper side became larger than lower side in case of both in-cell and inter-cell. So far, as one solution, we proposed
“bubble diffusion prevention” method and proved it was effective for uniform removal. This time, as other new solution, we tried “cavity flip
upside down” and “Ninja cathode masking” VEP methods. In this article we will report the purpose, intention and VEP experiment result of

these methods.

Introduction

In 9-cell cavity VEP, removal
thickness non-uniformity of internal
cell and inter-cell is a big problem.
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So far, we developed acid flow
separate VEP system and
showed removal thickness
became very uniform.
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*Average coupon current during VEP was

made uniform by cavity flip upside down.

*The cavity removal thickness was made

uniform as compared with the usual VEP.

Lower cavity coupon surface became rough.

It seems due to setup asymmetry.

This time, we developed other new
removal thickness improvement methods.
- Cavity flip upside down

-Cathode masking

We performed VEP tests using them and
evaluate the results.
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Cavity flip upside down VEP

-Improvement of cathode rotation part sealing

—Smooth rotation, leakage prevention, make cathode rotatable in reverse position

-Improvement of flip upside down system—Smooth and repeatable flip

- Setup symmetry improvement—Use same shape inlet and outlet parts

Masking VEP

+Optimization of masking shape—Removal uniformity and surface optimization

+In order to confirm the effect of masking, cathode

for upper 5 cell were masked and compare with
no masking parts and masking parts.

+Although the amount of polishing was greatly reduced

by masking, little polishing was done (<10um).

*Rough surface was found in upper 5cell (masking parts).

after VEP
Summary

- To test the new removal thickness distribution

improvement methods, we performed and
evaluated cavity flipe upside down VEP
and cathode masking VEP.

-Removal thickness uniformity was improved on cavity flip
upside down VEP. Masking was somewhat effective however
surface became rough.

*We will further improve the equipment and optimize
the condition,
performance of ILC specification.

and improve the surface and achieve
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