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MANUFACTURE OF NIOBIUM CAVITY WATER COOLING SYSTEMS FOR THE
HORIZONTAL ELECTROPOLISHING MACHINE IN KEK
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Abstract

It has been reported that in the electropolishing of niobium cavities, the finish of the polished surface is greatly improved
by carrying out the electropolishing at a low cavity surface and electrolyte temperature of about 10 °© C. In order to
electropolish the cavity at low temperature, it is effective to apply cold water directly to the outer surface of the cavity to
cool it. Previously, the horizontal electropolishing (HEP) equipment in the KEK-STF building had been tested for this
method by air-cooled cavity cooling, but its ability to maintain low temperatures was limited. Therefore, in order to
improve the cooling capacity and the ability to maintain the cavity surface at a low temperature, Iwate Collaboration
(Marui Galvanizing Co., Ltd., Higashi-Nihon Kidenkaihatsu Co., Ltd., WING Co., Ltd., Iwate Industrial Research
Institute, Iwate Industry Promotion Center) and KEK jointly designed, assembled, and installed cavity water cooling
systems for HEP equipment. We will report on the specifications of this water cooling systems and the results of operation
checks.
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Figure 1: A schematic of the cavity water cooling system.
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Figure 2: Upper: the tank unit and the chiller. Lower: Inside
the tank.
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Figure 3: The electric 3-way Valve and the conductivity
meter.
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Figure 4: The cavity cover on the EP bed.
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Figure 5: A photo of the system control panel.
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Figure 6: Upper: EP bed with water cooling system.
Lower: Cooling water shower to a 9cell cavity.
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