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Abstract

In J-PARC Main Ring (MR), we plan to shorten the driving cycle from 2.5 sec to 1.3 sec for higher beam power. To
achieve this, replacement of the power supplies of main magnets is mandatory. A water-cooled heatsink for cooling the
IGBT is included as a component of the new power supply. For the purpose of the cost reduction, the aluminum heatsink
is used instead of the conventional copper heatsink. A concern in the adoption of the aluminum heatsink is the possibility
of the galvanic corrosion since the cooling water is shared with the existing equipments that use copper tubes for the flow
channels. Therefore, we conducted a galvanic corrosion evaluation test using aluminum heatsink samples. In this report,
we describe the results of expose the flow path and analyzing the condition of the flow path surface.
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Figure 1: New power supply.
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Figure 2: Configuration of test stand.
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Figure 3: Test stand.

Table 1: Test Conditions

Sample A B C D E
Flowrate 5SL/min 5L/min 5L/min 5L/min 5L/min
Voltage +3kV -3kV None +3kV -3kV
Leakage 10uA 10uA None 50~ 50~
current 100uA  100uA
Heater O O X O O
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Figure 4: Machining sketch.
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Table 2: Risk of Pitting Corrosion

Top side Bottom side
A Risk (Black point) Risk (Black point)
B Risk (Black point) Risk (Black point)
C None None
D Risk (Black point) Risk (Black point)
E Risk (Black point) Risk (Black point)
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Figure 5: Half a year at actual environment.
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Figure 6: 1 year at high-load environment.
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[1] Y. Morita et al., “Development of J-PARC MR Main
Magnets Power Supplies for High Repetition Rate Operation,”
JPS Conf. Proc., vol. 8, Sep. 2015, ID. 012006.
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