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ABSTRACT 

The presence of chloride ions accelerates the corrosion of aluminium in aqueous 
media; cause pitting attack. One way of protecting the aluminium is through coating 
with less reactive metal (i.e.xopper). Unfortunately, direct metallic coating on 
aluminium surface is hardly to carry out due to the presence of oxide layer. Thus, in 
this study, prior to copper coating, aluminium was pre-treated by cleaning, chemical 
etching and conversion coating (i.e.: zincating and nickel underlayer) in order to make 
copper coating process much easier. The effects of deposition temperature and pH 
solutions for conversion coating process were investigated. Meanwhile, for copper top 
coatings, the effect of electrodeposition modes were investigated by means of cyclic 
voltammetric (CV), chronoamperometric (CA) and chronopotentiometric (CP) 
technique in 0.1 M CuS04 + 0.1 M MSG + 0.01 M NaOH + 0.01 M C6H5 

Na307.2H20 solution (pH 6) at 25°C. All coating samples were characterized using 
FESEM, EDX and XRD analysis. The adhesion strength of copper coating formed on 
the pre-treated aluminium was analyzed by Scotch® tape test. The corrosion resistance 
of aluminium coated with copper was analyzed by Tafel analysis and electrochemical 
impedance spectroscopy (EIS) in a corrosive medium of 3.5% NaCl solution. It has 
been proven that deposition temperature and pH of electrolyte solution was influenced 
the deposition of zinc on aluminium surface.The best zincating process on aluminium 
surface with grain-like microstrucutre morphology and the highest zinc composition 
(i.e.: 42.49 wt%) was done by immersing the aluminium substrate in 0.5M Zn(N03)2 
+ 0.1M NaPH202 solution (pH 4) for lhour at 50°C. Meanwhile, the deposition of 
nickel underlayer was performed by applying constant potential of-1.1 V from 0.1M 
NiS04 + 0.01 M NaOH + C6H5 Na307.2H20 solution (pH 6). It was also found that 
copper top coatings can be successfully coated on the nickel zincated Al surface either 
by CV (by cycling from -0.4 V to -0.9 V), CA (by applying constant potential of-0.7 
V) or CP (by applying constant current density of -0.003 A/cm2). All copper coatings 
prepared by different modes are strongly adhered to the modified aluminium surface 
with smooth and compact morphologies, higher copper composition with cubic 
crystalline structure. Nevertheless, copper coating prepared by CA mode showed the 
the highest corrosion protection efficiency (99.34%) of aluminium in chloride 
containing solution with the lowest corrosion rate (i.e: 0.002078 mm/yr) as measured 
by Tafel extrapolation method. The highest polarization resistance of 8877.2 Q cm2 

was determined by EIS analysis with 91.88% protective polarization resistance 
efficiency in 3.5% NaCl solution. 
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