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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 observed a galvanic corrosion evaluation test using aluminum heatsink samples. In the previous
report, we confirmed black dots on the water flow path. These black dots are suspected of being pitting corrosion. This
report shows the results of additional analysis aimed at determining the presence or absence of pitting corrosion and the
reasons for adopting aluminum heatsink for the new power supply.
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Table 1: Summary of Previous Test Results (High-Load
Environment)

Voltage  Leakage current  Heater Pitting corrosion
+3kV 10 pA @) Risk (Black dots)
3kV 10 pA @) Risk (Black dots)
None None X None

+3kV 50~100 pA @) Risk (Black dots)
3kV 50~100 pA @) Risk (Black dots)
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Figure 1: A half year exposure to actual environment.
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Figure 2: One year exposure to high-load environment.
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Figure 3: Spectra of SEM-EDX qualitative analysis.
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Figure 4: 3D measurement.
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Figure 5: Surface observation after pickling.
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Figure 6: FE-SEM-EDX elemental mapping of cross
sections.
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