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Technology of Electroless Ni-P Alloy on Copper

WANG Min, LIU Jin-yun, FU Zheng-hong, MAO Wei
(School of Materials Science and Engineering, Xihua University, Chengdu 610039)

Abstract: The electroless Ni-P alloy coating was obtained on the copper base activated by the acid activation
solution with zinc. The effects of zinc content, activation temperature, activation time and plating time on Ni-P alloy
coating were investigated by the orthogonal test. The optimal process parameters were obtained: zinc content
9 g/, activation temperature 60-70 C, activation time 90 s, and plating time 80 min. Through these process
parameters, the coating has a good combination with the copper base, the deposition rate is 10. 13 pm/h, the
micro—hardness reaches 578. 3 HV,.o; » and the Ni-P alloy coating with 11. 83% P and without void defect is a-

morphous structure. The wear resistance and corrosion resistance of copper have significantly been improved.
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Table 1 Factors and levels of the test

Levels Zinc content/(g « L") Activation temperature/ C Activation time/min Plating time /min
1 4.0 20-35 0.5 40
2 6.5 40-55 1.5 60
3 9.0 60-75 2.5 80
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Table 2 Plans and result analyses of the test

Zinc content/ Activation Activation Plating Deposition rate/  Micro—hardness/
Test number ) )
(g+ LY temperature/ C time/min time/min (pm + h™) HVo. o
1 4.0 20— 35 0.5 40 7.05 236.0
2 4.0 40—255 1.5 60 8.53 517.3
3 4.0 60—75 2.5 80 8.33 553.0
4 6.5 20—35 1.5 80 9. 55 576.0
5 6.5 40—55 2.5 40 7.20 265.7
6 6.5 60—75 0.5 60 9.23 534.3
7 9.0 20— 35 2.5 60 5. 87 327.0
8 9.0 40—55 0.5 80 7.90 366. 3
9 9.0 60—75 1.5 40 12.45 519.0
ki 7.97 7.49 8.06 8.90
ky 8. 66 7.88 10. 18 7.88
ks 8. 74 10. 00 7.13 8.59
R 0.77 2.51 3.05 1.02
k' 435. 4 379.7 378.9 340. 2
ks 458.7 383.1 537. 4 459. 6
ks 404. 1 535. 4 381.9 498. 4
R’ 54.6 155.8 158.6 158.2
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