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Abstract

The electrodeposition of Ni-Co alloy from a sulfamate bath was investigated. The cobalt content in the
Ni-Co deposits is more influenced by the temperature or stirring effect than the current density in the process
parameters. As cobalt contents in the Ni-Co deposited layer increased from 0 wt.% up to 43 wt.%, hardness
value of the layer rised from 400 Hv up to 700 Hv and crystal orientation (111) increased. However, (200)
and crystal size significantly reduced. The tensile and yield strength also increased, while the modulus of
elasticity showed the maximum value of 10.4 N/mm” at 29 wt.%.

Keywords : Electrodeposition, Ni-Co alloy foil, Hardness, Strain, Tensile strength, Modulus of elasticity
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Table 1. Chemical composition & Plating condition of Ni-Co Electrolyte

Composition Concentration(g//) Plating Parameter
Ni(NH,S03), Solution 750
NiCl, 7
-pH:3.0~4.0
CoSO47H,0 (5, 10, 25, 50) - Temp. 50 ~ 60°C
H,BO, 40 - Air bubbling ,
- Current Density : 1 A/dm
C;HsNO;S 0.1
Surfactant 5
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Fig. 1. Relationship between Co Content in Ni-Co

deposits and Cobalt sulfate Concentration :
Content, (b) Ni**/Co*".
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Fig. 2. Hardness variation of Ni-Co alloy deposits with
their Co contents.
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Fig. 3. Cobalt Content of Ni-Co alloy deposits with
Current density and Ni**/Co® Concentration in Electrolyte.
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Fig. 4. Cobalt Content of Ni-Co alloy deposits with
Current density and Ni?*/Co®* Concentration in Electrolyte.
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Fig. 5. Cobalt Content of Ni-Co alloy deposits with Current
density and Ni**/Co®* Concentration in Electrolyte.
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Fig. 6. Cobalt Content of Ni-Co alloy deposits with Current
density and Ni**/Co* Concentration in Electrolyte.
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Fig. 7. XRD patterns of Ni-Co alloy deposits with their
Co contents : (a) Owt.%, (b) 7wt.%, (c) 14wt.%, (d)
29wt. %, (e) 43wt.%.
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Fig. 8. Crystallite size of Ni-Co alloy deposits with their
Co contents : (a) (111) Orientation, (b) (200) Orientation.
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Fig. 9. Tensile Strength and Strain of Ni-Co alloy foil
with their Co contents : (a) Strain, (b) Tensile Strength.
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Fig. 10. Yield Strength and Modulus of elasticity of Ni-
Co alloy foil with their Co contents : (a) Yield Strength,
(b) Modulus of elasticity.
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