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Investigating the effect of thiourea on the microstructure and corrosion properties of
nickel-phosphorus coatings applied by electroless method

Baharak Neshanifam?, Taher Rabizadeh®

1- Department of Materials Engineering, Faculty of Mechanical Engineering, University of Tabriz, Tabriz
Abstract:

The effects of 0.7-3 ppm thiourea on the structure and corrosion properties of electroless nickel-phosphorus coatings were
evaluated. SEM, AFM and EDS analyses were used to investigate the morphology, topography of the coatings and their
elemental composition, respectively. A micro hardness test was performed to evaluate the hardness of the coatings. The
corrosion behavior of the coatings was evaluated in in 3.5 wt.% NaCl aqueous solution using Tafel polarization test and
electrochemical impedance spectroscopy method. It was observed that at 0.7 ppm concentration of thiourea, the solution was
decomposed after 10 minutes, but electroless solution containing 1-3 ppm thiourea was stable during the deposition for one
hour. The solution containing 1 ppm had the highest coating speed (10.21 m/hp), which was decreased with increase of thiourea
concentration to 3 ppm (2.5 m/hp). In addition, by increasing the concentration of thiourea from 1 ppm to 3 ppm, the amount
of phosphorus was decreased from 12.64 to 2.4 wt.%, which caused a change in the crystallographic structure from amorphous
to crystalline and a decrease in hardness from 610 + 15 Vickers to 198 + 20 Vickers. By increasing the amount of thiourea in
the electroless bath from 1 ppm to 3 ppm, the corrosion resistance was decreased so that the corrosion current density was
increased from 6.91 x 107 A.cm to 4.07 x 10-® A.cm2and the charge transfer resistance for nickel-phosphorus electroless
coatings was decreased from 3151 Q.cm? to 625.3 Q.cm?. The obtained results can be due to the absorption of thiourea on the
surface of the substrate or nickel-phosphorus coating and preventing the continuation of the electroless process.

Keywords: electroless coating, thiourea, surface morphology, corrosion, EIS
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