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Rapid Polishing Technology of Nickel Alloy Wire

LU Man', FENG La-jun', ZHUANG Hong-fang®, ZHANG Jing'
(1. School of Material Science and Engineering, Xi”an University of Technology, Xi’an 710048; 2. Jiangsu
Qidi Alloy Co. ,LTD, Danyang 212351, Jiangsu)

Abstract ; In the fabricating process, low speed of removing oxide scale on the surface of nickel alloy wire has
resulted in low manufacturing efficiency and high cost. Fast electrochemical polishing technology was studied
using weight—loss method and smooth finish test in this paper. The effect of the composition of the polishing
solution and the process parameters on the polishing quality of the nickel alloy wire was analyzed. The result
show that the main ingredient of the most effective and rapid polishing solution is phosphoric acid with the ad-
dition of polishing accelerating agents of A and B. Additive A is mainly organic alcohol, which can reduce the
viscosity of the solution and improve the penetration ability of polishing solution. Additive B is acid catalyst,
which can accelerate the separation of H,, reduce polarization of the cathode and diffusion resistance of polis-
hing medium and improve the liquid mixing function. The oxide scale on the surface of the nickel alloy wire
was completely removed in 85% phosphoric acid adding 9% A and 60 g/L B with polishing time of 30 s, at
current density of 20 A/dm” and polishing temperature of 30-50 C. With polishing time of 60 s, the surface

of the nickel alloy wire reached the first grade of polishing degrees.
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Fig. 1 Effect of different components on the polishing quality of nickel alloy wire
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Fig. 2 Effect of process parameter on the polishing quality of nickel alloy wire
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Fig. 3 Surface morphologies under different current density
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Table 1 Results of orthogonal experiment

Current
No. Time density Additive A Additive B Mass
/s A - dm=t) /% /(g + L) loss/ %
1 30(D 16(1) 5(D 40(1)  1.9541
2 30(D) 20(2) 9(2) 60(2)  2.2392
3 30(D) 24(3) 13(3) 80(3)  2.0107
4 45(2) 16(1) 9(2) 80(3)  3.1500
5 45(2) 20(2) 13(3) 40(1)  2.9027
6 45(2) 24(3) 5(D) 60(2) 3.1121
7 60(3) 16(1D) 13(3) 60(2) 4.2031
8 60(3) 20(2) S5(D 80(3)  4.3162
9 60(3) 24(3) 9(2) 40(1)  4.0047
k, 2.0680 3.1024 3.1275 2.9538
k, 3.0549 3.1527 3.1313 3.1848
ks 4.1747 3.0425 3.0388 3.1589
R 2.1067 0.1102 0.0925 0.2310
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