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Process Optimization of Pulse Electrodeposition
Ni-W-P Coating Based on Improved TOPSIS

SHU Fu-hua

(School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan
430070, China)

Abstract; Based on improved TOPSIS, the process parameters of pulse electrodeposition of
Ni P W alloy are optimized with duty cycle, pulse frequency, current density and bath tem-
perature as the processing parameters to be optimized, and surface hardness, bond strength,
wear amount and corrosion rate of coating as the targets to be optimized. The optimization
results are: duty cycle is 30% , pulse frequency 250 Hz, current density 8 A /dm 2, and bath
temperature 60 C. Compared with the optimal test design group, the surface hardness of the
pulsed electrodeposition Ni P W alloy is improved by 8. 14 %, the bonding strength is increased
by 5.32%, the wear rate is reduced by 4. 26% and the corrosion rate is reduced by 6. 25%.
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4 1 4 4 4 744, 1 55.9 4.21 43.1
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8 2 4 3 2 811.6 60. 3 3.97 35.1
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10 3 2 4 3 765.4 68.0 3.44 41.7
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z3  HSEHBUERMAIE KR
5 i i i i Ui Uz Ui Uiy
1 0. 224 0.218 91  0.22877  0.228 96 0.045 161 0.061 82 0.055 806 0.062 287
2 0.23175 0.26269  0.224 59  0.245 68 0.046 722 0.074 184 0.054 787 0.066 837
3 0.271 62 0.281 57 0.264 44 0.252 68 0.054 762 0.079 515 0. 064 507 0.068 742
4 0.233 28 0.224 53 0.233 66 0.226 3 0.047 032 0.063 408 0. 056 999 0.061 565
5 0.241 68 0.220 52 0.238 76 0.248 18 0.048 726 0.062 274 0. 058 244 0.067 518
6 0.248 39  0.270 72  0.231 46  0.227 89 0.050 078 0.076 452 0.056 462 0.061 996
7 0.269 02  0.246 22  0.251 59  0.272 44 0.054 237 0.069 533 0.061 372 0.074 119
8 0.254 44  0.242 21  0.247 78  0.277 88 0.051298 0.068 399 0.060 445 0.075 597
9 0.273 88  0.25546  0.261 62  0.236 74 0.055 217 0.072 142 0.063 821 0.064 404
10 0.239 96 0.273 13  0.28596  0.2339 0.048 378 0.077 133 0.069 757 0.063 632
11 0.264 98 0.278 76  0.25551  0.270 93 0.053 422 0.078 721 0.062 329 0.073 707
12 0.23939  0.2655 0.244 1 0.267 22 0.048 264 0.074 978 0.059 545 0.072 697
13 0.26319 0.23377 0.23534  0.231 68 0.053 062 0.066 017 0.057 408 0.063 027
14 0.240 99  0.228 15  0.270 25  0.268 69 0.048 587 0.064 429 0.065 924  0.073 098
15 0.258 58 0.248 63 0.274 78 0.274 75 0.052 133 0.070 214 0.067 029 0.074 745
16 0.237 42 0.23578  0.2417 0.224 22 0.047 866 0.066 584 0.058 959 0.060 999
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1 1 1 1 1 3.6919 0.3289 0.081 79
2 1 2 2 2 3.5357 2.4951 0.413 73
3 1 3 3 3 1.599 3 3.3813 0.678 89
4 1 4 4 4 3.3803 0.6756 0.166 57
5 2 1 2 3 3.078 2 1.467 3 0.322 80
6 2 2 1 4 3.2120 2.598 3 0.447 19
7 2 3 4 1 2.306 1 3.046 7 0.569 18
8 2 4 3 2 2.5104 2.7701 0.524 59
9 3 1 3 4 2.588 5 3.2812 0.55901
10 3 2 4 3 3.0775 3.8865 0.558 08
11 3 3 1 2 1.743 7 3.290 8 0.653 65
12 3 4 2 1 2.739 1 2.8103 0.506 42
13 4 1 4 2 3.380 6 2.5852 0.432 68
14 4 2 3 1 2.744 4 2.888 7 0.512 81
15 4 3 2 4 1.574 6 3.1136 0.664 14
16 4 4 1 3 3.077 5 1.231 0 0.285 71
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C  0.367 085 0.476 773 0.568 825 0.431 628 0.201 740
D 0.471 550 0.506 163 0.461 370 0.459 228 0.046 935
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