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Abstract A3 steel is used as the base material steel in electroless Plating of Ni—Co—-P, The best formula and
process conditions are acquired by using the orthogonal experiment methods. The morphology, corrosion resistance, hard-
ness , thickness and binding force of coating are tested and analysed. The optimum formula and the technological conditions
are required as follows:35.0 g/L NiSO, - 6H,0, CoSO, - 7H,0 4.0 g/L, NaH,PO, - H,0 30.0 g/L, Na,C,H,0, - 2H,0
60.0 ¢/L., H,BO, 35.0 ¢/L. C;H,0, 12.0 mL/L, C4H,,Na0,50.05 g/L., CN,H,S 2 mg/L, pH value of 7.0, the tempera-
ture of 90°C , and the plating time of 2 h. Under this condition, the deposition rate is faster, up to 89.83 g/(m” « h), the
coating has stronger corrosion resistance, copper sulfate drip experiment time is 285 s; the surface of the coating is smooth

and uniform jthe distribution of porosity is smaller;there is better binding force with substrate.
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Tab.1 Orthogonal experiment

A B C D E
K Thmmm mmst kmmm o fRmE W
¥ /g L7 /g L7 /g L7 /gL /gL
1 25.0 2.0 20.0 45.0 20.0
2 30.0 3.0 25.0 50.0 25.0
3 35.0 4.0 30.0 55.0 30.0
4 40.0 5.0 35.0 60.0 35.0

2 #R541
2.1 EXREEMIERF

PR 1 R TS0 SE S5 F pH S 7.0, IR EE
FEHI7E 90°C | i BEINTA] 2 h, IEACIRIG 2 R LK 2,
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Tab.2 Orthogonal experiment results

SN
K W/ gL WG /g L RSN/ g 17! FrEEmR N gL MR/ g L UL /g (m” +h) !
A B C D E

1 25.0 2.0 20.0 45.0 20.0 34.79
2 25.0 3.0 25.0 50.0 25.0 35.12
3 25.0 4.0 30.0 55.0 30.0 65.0
4 25.0 5.0 35.0 60.0 35.0 40.12
5 30.0 2.0 25.0 55.0 35.0 46.74
6 30.0 3.0 20.0 60.0 30.0 45.79
7 30.0 4.0 35.0 45.0 25.0 35.24
8 30.0 5.0 30.0 50.0 20.0 42.36
9 35.0 2.0 30.0 60.0 25.0 80.24
10 35.0 3.0 35.0 55.0 20.0 55.71
11 35.0 4.0 20.0 50.0 35.0 86.83
12 35.0 5.0 25.0 45.0 30.0 60. 86
13 40.0 2.0 35.0 50.0 30.0 40. 82
14 40.0 3.0 30.0 45.0 35.0 60. 69
15 40.0 4.0 25.0 60.0 20.0 58.74
16 40.0 5.0 20.0 55.0 25.0 47.18
K1 175.03 202.59 214.59 191.58 191.6

K2 170. 13 197.31 201.46 205.13 197.78

K3 283. 64 247.76 248.29 214.63 212.47

K4 207.43 190.52 171.89 224.89 234.38

R 113.51 57.24 76.4 33.31 42.78
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Fig. 1 Surface morphology of Ni-Co— P alloy coating
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Fig.2 Electrochemical polarization curves of

samples in 3. 5% NaCl solution
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