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Optimization of Technology of Ultrasonic Electroless Ni—Co—P Plating Process

Sun Hua Ma Hongfang

(Dep. of Materials Shan Dong, Institute of Architecture and Engineering,Jinan 250014 )

Liu Kegao Feng Liming

Abstract In order to obtain the optimized factors of ultrasonic Electroless Ni—Co—P Plating by using orthogonal -
design experiments,a group of orthogonal tests was arranged and the effect of different additives on electroplating solu-
tions and deposits properties was investigated , concentrations of additives were determined,5 processing parameters
were selected. L,,(4°) orthogonal test scheme was designed ,range analysis was employed to find out the influence se-
quence on the technology and thus the optimum formula and process were ensured. The test results on optimum condi-
tion show that the alloy deposits with 88. 71wi% Ni,3. 72wt% Co,5. 99wi% P are obtained. The obtained Ni—Co-P
coating are in fine crystal grain size, well-distributed on the substrate surface. The optimized factors are as follows:
nickel salt is 40 g/L, cobaltous sulfate in the solution is 2 g,sodium hypophosphite in the solution is 25 g/L.,sodium

citrate in the solution is 50 g/L., boric acid in the solution is 20 g/L.,the others annexing agent in the solution is 20 to
40 ¢/L,the pH value is 7.0, the temperature is 90°C
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Fig. 1 Effect of solution concentration on deposition rate
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Tab.1 Factors and levels of orthogonal test

o ABRMRER B BIRRES  C KBERREN D FrEREY  E IR
T /g L7 /g L7 /g-L7! /g L7 /g L7!
1 25 2 20 45 20
2 30 3 25 50 25
3 35 4 30 55 30
4 40 5 35 60 35
— 45 —
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Tab.2 Results of orthogonal test L,,(4°) data processing

o A TR B B, C W D g M E R 30
Y /gLl /gL /geL! /gLl /g L! /pm-h!
1 25 2 20 45 20 12.2
2 25 3 25 50 25 13.0
3 25 4 30 55 30 7.79
4 25 5 35 60 35 7.12
5 30 2 25 55 35 11.9
6 30 3 20 60 30 8.39
7 30 4 35 45 25 7.79
8 30 5 30 50 20 9.74
9 35 2 30 60 25 14.6
10 35 3 35 55 20 13.8
11 35 4 20 50 35 13.7
12 35 5 25 45 30 14.8
13 40 2 35 50 30 16.2
14 40 3 30 45 35 14.8
15 40 4 25 60 20 19.1
16 40 5 20 55 25 11.7
K, 40.1 54.9 46.2 49.2 54.8
K, 37.8 50.0 58.4 52.8 47.1
K 56.7 48.6 46.9 45.2 46.8
K, 61.8 43.0 44.9 49.2 47.7

W2 R 24.0 11.9 13.5 7.60 8.00
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Fig.2 SEM photograph of electroless Ni-Co—P plating
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Fig.3 Composition analysis of Ni-Co—P coating
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