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ABSTRACT
Electrodeposition is a powerful technology for making thin and nano-scale elements for a

variety of applications. Presently, the electrodeposition of Ni-P alloy has been attracting much
interest from many industries due to its high corrosion resistance. This study presents an
investigation of the process of electrodeposion of Ni-P alloy using pulsed plating with the aim of
finding the influence of pulse conditions on the corrosion resistance of the deposit. Since pulsed
power allows us to control the reaction rate and allows time for these reactive species to re-
establish the equilibrium concentration near the substrate when the power is off. Our results did
show that the phosphorous content and the corrosion resistance of deposit depends on current
density, duty cycle and pulse frequency of the pulsed power.

Keyword: Pulse plating; Ni-P alloy; Corrosion resistance; Electrochemical impedance
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2.

Table 2 The operating conditions of Ni-P alloy.

1. Ni 

Fig.1 Polarization curve of pure Ni deposits.

2. Ni Nyquist 

Fig.2 Nyquist plots of pure Ni deposits.

1.

Table 1 Chemical compositions of the electrolyte.
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3. 13.8wt%P Ni-P 

Fig.3 Polarization curve of Ni-13.8wt%P alloy

deposits.

4. 13.8wt% P Ni-P Nyquist

Fig.4 Nyquist plots of Ni-13.8wt%P alloy deposits.

5. P 8.7wt% 

Fig.5 Polarization curve of Ni-8.7wt%P alloy

deposits for pulsed and dc-current.

6. 5A/dm 2 1000Hz

Fig.6 Polarization curve for various duty cycles of

Ni-P deposits at peak current density 5A/dm 2

and frequency 1000Hz.
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7. 1/5 10Hz 

Fig.7 Polarization curve for various peak current

densities of Ni-P deposits at duty cycle 1/5 and

frequency 10Hz.

8. 5A/dm 2 1/5 

Fig.8 Polarization curve for various pulse

frequencies of Ni-P deposits at peak current

density 5A/dm 2 and duty cycle 1/5.

9. P XRD -1 

Fig.9 Variation of X-ray diffraction patterns of Ni-P

electrodeposits against P content in alloys.-1

10. P XRD -2

Fig.10 Variation of X-ray diffraction patterns of Ni-P

electrodeposits against P content in alloys.-2


