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Estimate of Current Density Distribution in Electroforming
Process Using Finite Element Analysis

D. C. Kang, H. Y. Kim and B. H. Jeon

Abstract
Electroforming is the highly specialized use of electrodeposition for the manufacture of metal parts and basically a

specialized form of electroplating. So, we can apply electrochemical system analysis for electroforming process.

Electrochemical systems are concerned with the interplay between electricity and chemistry, namely the measurements of

electrical quantities, such as current density, potential, and charge, and their relationship to chemical parameters. This

paper based on the basic equations of electrics and electrochemical kinetics, was employed for a theoretical explanation of

the current density distribution on electroforming process. We calculated current density distribution and potential

distribution on cathode. Also, calculated current density distribution of vertical direction. It was shown that current

density is related with distance of between anode and cathode and mass transfer process.
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Fig. 2 Gerischer’s electrochemical model
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Table 1 Typical composition and operating condition
of nickel sulfamate acid solution

Compositions Conditions

Nickel sulfamat:
fekel sutlamate 300~450g/Litter

[Ni(NH,80,),4H,0]

Nickel chloride

0~30g/Litter
[Nicl, 64,0
Boric acid .
30~45g/Litter
[H,B0,]
Temperature 40~60 C
pH 3.5~4.5
Anode voltage 12V
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Fig. 3 Schematic diagram of electroforming model
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Fig. 7 Current density distribution of vertical

direction
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