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Abstract

Marui Galvanizing Co. Ltd., KEK, and Iwate University are conducting research and development of highly safe niobium
electropolishing (EP) solutions and EP methods that replace conventional concentrated sulfuric acid and hydrofluoric
acid. We have reported the results of direct current EP using methanesulfonic acid, glycolic acid and ammonium fluoride
and EP using pulse inversion voltage. This time, Niobium EP was performed using sine wave voltage as the EP voltage.
EP was performed by changing parameters such as counter electrode, sinusoidal waveform, and electrolytic solution, and
the polishing rate and polished surface were confirmed. Then it was found that the same polishing rate and polished
surface as when using pulse inversion voltage can be obtained.
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Figure 1: A schematic and photos of HF-free EP setup.
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Figure 2: Waveforms of current and voltage, polished
surfaces and polishing rate of pulse and sinusoidal voltage
EP.
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Figure 3: Amplitude dependence of current waveform,
polished surface and polishing rate.
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Figure 4: A graph of voltage (amplitude) vs polishing rate.
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Figure 5: Frequency dependence of current waveform,
polished surface and polishing rate.
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Figure 6: A graph of frequency vs polishing rate.
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Figure 7: Sulfuric acid concentration dependence of
current waveform, polished surface and polishing rate.
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Figure 8: A graph of sulfuric acid concentration vs
polishing rate.
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