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The 1st report was delivered in May, 2018 at the IPAC 18 in Vancouver, Canada. Following that, after improvements were made for

its practical use, production, and installation, the 2nd report was made on September, 2018 at the LINAC 18.

Our 3rd report this time concerns improvements made to the 9-cell VEP for mass-production.

•Problems with the 2nd report

•Problems arose in trying to achieve uniform EP inside the 9-cell cavity. 

We surmise that the reason was the creation of hydrogen gas during 

EP that resulted in the hydrogen bubbles adhering to the inner cavity 

surface. Why do they adhere? The two reasons are as follow.

① Rotation speed of the ninja cathode

② EP solution flow speed

[Problems]

1. EP solution leak

2. Changing electrodes

3. Cooling system during electropolishing

4. Control of EP solution flow with solenoid valves

5. EP solution leakage from rotating part when ninja 

electrode rotating part was rotated

6. Total removal of hydrogen gas produced during EP

#5 was the biggest problem and here is our soluton,

•In the normal position, hydrogen gas is 

removed from the upper part along with the 

EP solution. But part of the hydrogen gas 

still adheres to the upper portion of the 

cavity.

•We surmise that hydrogen gas in the 

upper part sticks to the adhesion layer, and 

results in lack of uniform polishing.

•As a solution, we inverted the position so 

that bubbles adhering to the upper part 

are now on the bottom and can then be 

removed from the top.

•When reversing, there is some concern 

the EP solution may leak from the lower 

portion of the rotating part.

•We solved the problem of EP solution leakage from the rotating 

part by constructing a seal like one shown in the separate diagram. 

We confirmed there was no leakage during 10-hour, 30 minute 

inversion.

•Experiment Results

•Currently, during rotation, there is no EP leakage during 

electropolishing.

•The seal on the rotating part is replaced with each usage.

Original VEP facility
Our goal was to achieve a uniform 

internal surface in the cavity with the 

ninja electrode by inverting the flow and 

outflow of the EP solution, but we saw a 

1:6 scattering.

写真

•With our #2 machine, our goal was 

to use automatic valves to control the 

inflow and outflow of the EP solution 

to achieve a uniform polishing with 

the ninja cathodes, but saw a 1:4 

scattering. 

写真

写真

•With our #3 machine, we aimed for 

mass production and worked to achieve 

an EP polishing scattering of 1:2 on the 

inner surface of the cavity, but we 

achieved 1:15. The main points of #3 

machine are that we set the ninja 

cathode inside the 9-cell cavity and 

rotated it 180 while the EP solution was 

inside.

•To solve these 2 problems, we improved the rotation device on the 

#3 machine, but a problem arose.

[Problems] to resolve

・EP solution doesn’t leak even when Ninja electrode rotates

・Supply, electricity, coolant water doesn’t disperse

・Power source, water, disposal of EP solution

写真

写真

•Using the above method, we will next proceed with mass-

production. Although electropolishing uniformity has been improved, 

we will investigate ninja electrode masking, and rotation speed in 

order to further reduce EP scattering from the equator part and the 

iris part, in order to achieve more uniform polishing of the inner 

surface of the 9-cell cavity.

Machine #1 (manual valves)

Machine #2 (Auto valves)

Machine #3 (Auto three-way valves)

1st time

2nd time

3rd time Rotation 0°

Rotation 90° Rotation 180°
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