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Effect of Double Anode Area Ratio on Ni-Co Alloys Electroforming
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Abstract: Ni-Co alloy cast layer was prepared by Ni-Co double anode electroforming process. The effects of
different anode area and current density on the cobalt content and microhardness of the cast layer were studied. The
results show that with the increase of cobalt anode area, the concentration of cobalt ions in the electroforming
solution increases, the cobalt content and microhardness of the casting layer increase gradually. With the increase of
the anode current density, the cobalt content and microhardness of the cast layer decreased firstly and then
increased. The effect of the anode current density 3 A/dm’on the cobalt content and microhardness of the cast layer
was the most significant. When the current density of nickel anode is 3 A/dm’ , the current density of cobalt anode is
1 A/dm?* ,and the areas of nickel and cobalt anode are equal.the cobalt content and microhardness of the cast layer
are the highest,and the microhardness is 523.5 HV.
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Fig. 1 Schematic diagram of the principle of

double anode electroforming
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Table 1 Electrolyte composition

. L. Composition concentration
Electrolyte composition o
or condition

Nickel sulfamate/(g+ L™1) 400
Cobalt sulfamate/(g+ L™ 1) 40
Boric acid/(g « L™1) 30
Nickel chloride/(g « L™ 1) 15
Sodium dodecyl sulfate/(g « L= 1) 1
Temperature/ C 45
pH value 4
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Fig. 2 Double anode electroforming experiment platform
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Fig. 3 Variation curves of cobalt content in Ni-Co

alloy casting layer with electroforming time
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Fig. 4 Influence of nickel-cobalt double anodes on cobalt
content and microhardness of cast layer at the same

current density
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Fig. 5 Influence of nickel-cobalt double anodes on cobalt
content and microhardness of cast layer at different

current densities
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Fig. 6 Effect of cobalt anode current density on cobalt
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Fig. 7 SEM images of Ni-Co alloy casting layers with different cobalt contents
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Fig. 8 XRD patterns with different cobalt contents
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