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Effects of Pulse Parameters on Electrochemical Polishing Quality
of the Surface of NiW Substrate
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ABSTRACT : Objective To develop an optimal pulse electrochemical polishing technology to improve the surface quality of Ni5%
W alloy substrate. Methods Using environment friendly phosphoric acid and glycerol buffer additives as the polishing system.
Pulse electrochemical polishing technique was used to study the influences of pulse parameters, namely current density, pulse fre-
quency and pulse duty cycle on the surface polishing effects of NiW substrate. The microstructure of the polished substrate surface

was characterized by scanning electron microscope and atomic force microscope. The best pulse electrochemical polishing process

Wim B 2015-04-03; fEITHH: 2015-05-11
Received : 2015-04-03; Revised: 2015-05-11
EE® AT : 22 (1989—), &, I, Ml-LATFEAE , T MTTE 4w Ak e i AL 2 et
Biography: LI Man(1989—) , Female, from Wuhan, Master graduate student, Research focus:improvement of metal substrate surface quality by electro-
chemical method.
BIAEE: W% (1965—), 53, WA, WL, 2R, RN IR ARG 2 SR
Corresponding author: PU Ming-hua(1965—) , Male, from Sichuan, Ph. D. , Professor, Research focus:high-temperature superconducting materials and

coated conductors.



- 116 - F o oK

2015 4£ 08 H

was obtained according to the test results. Results The best pulse electrochemical polishing process conditions were as following:

J, =25 A/dm’, f =1000 Hz, duty cycle 1:4, t=10 min. The SEM test results showed that the baseband surface was smooth and

compact after polishing. Rolling and heat treatment defects such as streaks and grain boundary were eliminated. The surface rough-

ness of NiW substrate was effectively reduced and the surface quality was improved by the optimized polishing process. The AFM

tests results showed that the average surface roughness was a few nanometers within the 4 pmx4 pm range, showing that the pol-

ished substrate surface was very smooth, reaching mirror state. Conclusion The optimal polishing process could significantly im-

prove the surface quality of the substrate and achieve good substrate surface state. It could meet the requirements of coated conduc-

tor on the surface quality of metal substrate materials.

KEY WORDS::; coated conductor; Ni-5% W alloy substrate; pulse current; electrochemical polishing; phosphoric acid; average

surface roughness
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Fig. 1 Square pulse waveform
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Fig. 2 Pulse polishing device
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Fig. 3 SEM morphologies of substrates treated by electrochemical

polishing with different current density
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Fig. 4 SEM morphologies of substrates treated by electrochemical
polishing with different pulse frequency
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Fig. 5 SEM morphologies of substrates treated by electrochemical
polishing with different pulse duty
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