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Abstract: Nickel iron (Ni-Fe) alloy coating was investigated. The effects of the current density,
current type, pulse duration and bath compositions on the morphologies and surface hardness of nickel-
iron deposits as well as the chemical compositions were investigated. The morphologies, surface hardness
and chemical compositions of nickel-iron deposits were varied with current density, current type and bath
compositions. The surface hardness was increased up to 550~600Hv when PC plating was employed.
Crackless coating was obtained when saccharin was added. The change of composition with thickness
was analyzed with EDS and FESEM.
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Table 1. Electrodeposition bath conditions of nickel iron
alloy

Chemical Compounds Concentration

NiS04.6H20 0.6 M
FeCl2 0.1-0.2 M

Boric acid 05 M

Ascorbic acid 1g/L

Sodium lauryl sulfamate 0.5g/L
Saccharin 0-0.4g/L

Temperature 40°C

Current Density 10-80mA/cm?® -
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Fig. 1. The effects of current type and current density on
the hardness of Ni-Fe deposits.
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Table 2. Compositions of Ni-Fe deposits with current type
and current density

Current density 10mA/cm? 20mA/cm? 40mA/cm?
Current type

Ni(wt%) 35 14 17
DC
Fe(Wt%) 65 86 83
Ni(wt%) 31 17 15
PC
Fe(wt%) 69 83 85
Ni(Wt%) 63 41 29
PRC
Fe(wt%) 37 59 71
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Fig. 2. The effects of FeCl, concentration on the hardness
of Ni-Fe deposits.
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Table 3. Effect of FeCl, concentration on the compositions of Ni-Fe deposits with current type and current density

o Current density 10mA/cm? 20mA/em? 40mA/cm? 80mA/cm?
2
0.1M Ni(wt%) 44 60 7 - %6
' Fe(wt%) 56 40 30 34
0.2M Ni(wt%) 31 17 15 15
. Fe(wt%) 69 83 85 85
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Fig. 3. The effects of saccharin concentration on the hard-
ness of Ni-Fe deposits.
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Fig. 4. The effects of pulse on-tim on the hardness of Ni-
Fe deposits.
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#Ag IF 55
Ni (wt%) | Fe (wt%) | EDS
1 44 56 spot
2 42 58 spot
3 42 58 spot
4 32 68 spot
5 41 59 band
6 35 65 band
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