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[ Abstract ]

In order to study the influence of each polishing parameter on surface roughness in high frequency

short pulses electrochemical polishing of aluminum alloy, polishing parameters such as pulse width, polishing voltage,

polishing clearance and etc. were designed by orthogonal experiment scheme. Firstly, the effect of each parameter on sur-

face roughness was analyzed by the difference method qualitatively, and then mathematical model of polishing was ob-

tained by the method of stepwise regression, finally, regressive equation of quartic function (optimum regressive equa-

tion) is confirmed to be the mathematical model that had been proved by single factor test. Thus the influence of each

polishing parameter on surface roughness can be studied quantificationally, which can be used for reference for investiga-

tion and application of electrochemical polishing of aluminum alloy.
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Table 1 The results of pulses electrochemical polishing

WS t,/ps t,/ty U/N  t/s 8/mm I/ (A-em™?) Ra/pm

1 50 1:1 12 60 0.5 7.6 0.78
2 50 1:2 14 90 1.0 8.2 0.35
3 50 1:4 16 120 1.5 8.7 0.22
4 50 1:7 18 150 2.0 9.8 0.26
5 50 1:9 20 200 2.5 10.9 0.47
6 100 1:1 14 120 2.0 8.4 0.44
7 100 12 16 150 2.5 8.9 0.41
8 100 1:4 18 200 0.5 10.1 0.48
9 100 17 20 60 1.0 11.2 0.40
10 100 1:9 12 90 1.5 5.1 0.62
1 200 1:1 16 200 1.0 12.6 0.41
12 200 12 18 60 1.5 10.1 0.45
13 200 1:4 20 90 2.0 11.8 0.50
14 200 17 12 120 2.5 5.9 0.81
15 200 1:9 14 150 0.5 4.0 0.71
16 500 1:1 18 90 2.5 11.6 0.68
17 500 12 20 120 0.5 12.1 0.75
18 500 1:4 12 150 1.0 5.8 0.83
19 500 17 14 200 1.5 6.3 0.73
20 500 1:9 16 60 2.0 7.9 0.68
21 800 1:1 20 150 1.5 15 0.72
22 800 12 12 200 2.0 8.1 1.02
23 800 1:4 14 60 2.5 8.5 1.00
24 800  1:7 16 90 0.5 9.4 0.83
25 800  1:9 18 120 1.0 13.7 0.59
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Table 2 Range analysis of the results of polishing

IZ2B8  t,/ws L/t usv t/s &8/ mm
k1 0.416 0. 606 0. 812 0. 662 0.710
k2 0. 470 0. 596 0. 646 0. 596 0.516
k3 0.576 0. 606 0.510 0. 562 0. 548
k4 0.734 0. 606 0. 492 0. 586 0. 580
kS 0. 832 0.614 0. 568 0. 622 0.674
%2 D 0.416 0. 020 0. 320 0. 100 0.194
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Figure 1 Variation curve of surface
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Figure 3 Variation curve of surface roughness with clearance on equation
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Figure 4 The data points and outputs of optimal regression equation
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Figure 5 Residual difference of optimal regression equation
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Figure 6 Variation curve of surface
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Figure 7 Variation curve of surface
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Figure 8 Variation curve of surface roughness with clearance on testing
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