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AIMS/BACKGROUND: Electroless nickel plating, also acknowledged as autocatalytic nickel plating, is produced by the
catalytic reduction of nickel ions using sodium hypophosphite, which acts as the reducing agent and without the use of
electric current. Electroless coating can be broadly classified into four categories, namely, pure nickel and black nickel
coating, alloy and poly-alloy coatings, composite coatings and electroless nano coatings. Electroless processes are grouped
according to the use of reducing agent. Electroless plating have nearly constant coating thickness across all surfaces,
including edges and complex interior geometry. These coatings are more popular due to their properties like excellent
wear, corrosion and frictional resistance, and hardness . An advantage of electroless nickel plating is, ability to coat interior
surface of pipes, valves, and other parts of various materials, including metals (ferrous and nonferrous), plastic, glass and
ceramics etc. These coatings have found wide applications in various industries such as: aviation, aerospace, electronics,
petroleum, chemical, textile, machinery, and automotive.
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RESULTS: This work highlights the development of electroless nickel composite coatings and improvement in performance of
the coating by incorporating composite MOx particles in the Ni-P matrix. Dispersion of finely divided particles increases the
surface area loading of the electroless plating bath by 800 times that normally acceptable for conventional electroless
plating and this ultimately leads to homogeneous decomposition of the bath. For the experiments, three solutions were
used - one alkaline and two based on deoxidants. The experiments aimed to replace the surface cleaning method by using a
solution with organic solvents.

CONCLUSION: The idea of codepositing various second phase particles in electroless nickel deposits and thereby taking advantage of
their inherent uniformity, hardenability, wear resistance and corrosion resistance, has led to the development of electroless nickel
composite coatings.
The main factor affecting the co-deposition adherence on steel substrate is determined by a proper degreasing degree. The
technology will ensure an excellent preparation of the strip surface following a treatment that removes any traces of dirt left over
from previous processes. The experienced degreasing method, based on de-oxidants, is a clean one in terms of environmental
impact, in the sense that it does not emit gaseous effluents and does not require cyclic evacuation of the used solution. It successfully
replaces the use of perchloric ethyl, with a very harmful impact on environmental factors, due to emissions of highly bio-
accumulative volatile organic compounds.
The improvement in surface properties offered by such composite coatings will have a significant impact on numerous industrial
applications and in the future they will secure a more prominent place in the surface engineering of metals and alloys.

particle size and 
shape 

relative density 
of the particle

particle charge 
inertness of the 

particle 

concentration

of particles in 
the plating bath

Orientation of 
the part being 

plated

Method and

degree of 
agitation 

Compatibility 
of the particle 

with the 
matrix

Factors influencing particle incorporation
in an electroless Ni–P -MOx matrix

Processing factors influencing
electroless Ni–P–MOx matrix 
development   

Steel substrate surface preparation methods before co-deposition:  
Alkaline cleaning -Emulsion cleaning -Solvent cleaning

Pickling & Rinsing

(a) 5 seconds (b) 15 seconds (c) 20 seconds

Mascroscopic aspect of steel strip surface after various
duration treatment (a, b, c) using a solution of NaOH,
Na2CO3,EDTA and sodium gluconate (pH-ul =5.5 at 65 oC).
Hydrophobic surface film on substrate(c) can be noticed

Hydrophobic surface film evolution by Water –Break Test 


