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TREATMENT OF ELECTROLESS NICKEL COATING 
 

 

1. INTRODUCTION  

 

The electroless nickel coating is a well known chemical system with the medium level of 

phosphorous that is suitable to obtain on all kind of processed surfaces a uniform and constant 

layer, porous-less, adherent and big resistance against the corrosion and friction. The resulting 

coating is a nickel-phosphorous alloy obtained by an auto-catalytic bath. 

The industrial usage of the electroless nickel coating has had a big increase starting from the 

seventies where, with the advent of specific brands how Niploy and Nicasil, has established an 

important technical position in the field of surface treatments. In detail, this technological process, 

have always captivated the customers of the engineering sectors and so on by their chemical and 

physical features. The electroless nickel coating is as well suitable to protect all sorts of metals and 

their derivatives, then it is useful for decorative patterns because of the amazing aesthetical 

impact. 

In particular, the application concerns: iron alloys (pig iron, alloy steels, stainless steel), copper and 

its alloys (brass and bronze), Aluminium alloys. 

 

The main involved sectors are the following: 

Alimentary/pharmaceutical, automotive, electronical/telecommunications; prints for rubber, 

plastic and glass, petrochemical, textile; pneumatic; mechanical; aeronautical/naval 

 

Main performances: 

 

 homogeneous covering on all the surface of the immersed piece 

 riduction of friction 

 high hardness of the coating 

 resistence against corrosion 

 high aderence of the deposit 

 
The performances of this kind of coatings are affected by the surface of the basic substrate, 

proportioned on the thickness they reproduce the basic substrates’ features. 

Then the resulting performances depend on the thickness and on the thermal treatment as a 

second step of the process. The thermal treatment increases the hardness of the coating from 500 

HV100 (not hardened) up to achieve the maximum of 1000 HV100. 

The absence of the electric transmission which is responsible of the common phenomena of the 

hydrogen develop on the electrolytic-treated items, reduces the weakness caused by the nascent 

hydrogen on the substrate. 

 

The high corrosion resistance is mainly due to the crystalline morphology originated by the nickel-

based process, in fact because of the presence of phosphorous the coating presents little porosity. 

The proportioned nickel atoms induce an higher hardness on the whole surface. 

 

The treatment is processed with regards to the norm UNI ISO 4527/2006. 
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TREATMENT OF ELECTROLESS NICKEL COATING 
 

 

2. GENERAL APPLICATIONS 

 

The present procedure is suitable to all metals and alloys that presents electric-conductivity 

properties (the enc does not react on zinc alloys). 

In particular on bolts, nuts, odds and ends and items up to 2,5 metres long. 

The present procedure is performed with respect to the norm UNI-ISO 4527/2006. 

 

3. CYCLE 

 

SANDBLASTING(OPTIONAL): the micro shot-peening is needed to make the surface homogeneous 

with the removal of about 1 micron of material and create a lightly rough surface, such as to 

favour the anchorage of the nickel layer with consequent improvement in terms of adherence of 

the deposit.  

Micro shot-peening treatments are divided into three categories:  

 Micro shot-peening with graninox: performed by means of two automated machines, it is 

suitable for shot-peening of steels in general and alloys with low surface hardness;  

 Shotblasting with corundum crystals: made by two with manually processed machines, it is 

particularly suitable for processing hardened and stainless steels; 

 Shotblasting with ceramic balls: performed by a manually operated machine, it is ideal for 

processing stainless steel with high aesthetic standards. 

As a result of the different treatments, both for standard adjustment starting surfaces and for 

those with extrusion roughness, the degree of surface roughness, measured in ra, as a result of 

micro shot-peening is set on values of only about 1,6 

 

CHEMICAL-CLEANING: this step concerns the items dipping in a concentrated alkaline-bath at the 

operative temperature of 50-55°C for about 50 minutes, in order to degrease the surface and 

eliminate all the polluting organic compounds (the time is strictly related to the amount of grease-

oil on the goods).  
 

PICKLING: to eliminate the presence of inorganic oxides on the items’ surface this step becomes 

indispensable. The bath consists in a solution of chloridric acid where the items may stop for about 

30 minutes depending on the amount of oxides on the surface. 

However this step can be even avoided if the surface does not present any oxides. 

 

RINSING: the rinsing step allows to neutralize the superficial pH therefore with a neutral pH the 

reactions on the surface are more efficient and it allows to avoid the pollution between different 

chemical baths. It is performed by a water-flow combined with air-bubbling for at least one 

minute. 

 

ACTIVATION: is the process of dipping in a neutralizing acid bath to activate the substrate 

porousness. 

 



 
 

 

TECHNICAL NOTES 

Nr. NIPCAM 

Ediz. 1 

Rev. 0 

Data 01/12/22 

Pag. 3 of 3 

 

TREATMENT OF ELECTROLESS NICKEL COATING 
 

 

ELECTROLESS NICKEL COATING: it is the electroless deposition of a protective nickel on a surface 

through an autocatalytic reaction of the phosphorus-nickel alloy. More is the phosphorus on the 

alloy more is the corrosion resistance (less porousness). 

The protective film guarantees the corrosions’ resistance when it appears homogeneous and thick 

enaugh (minimum thickness adviced is 10 microns) because it protects the item as a catodic 

protective film. 

The temperature is mainteined at 85°C. The bath monitored by a process service and the goods 

are frequently controlled by the thickness test, by the adherence test and by the salt-fog cabinet 

to check the corrosion resistance. 

 

HEAT TREATMENT(OPTIONAL): the chemical nickel layer is treated at high temperatures to obtain 

a certain compactness of the final layer, improving its adherence, and to increase the level of 

superficial hardness. The metallic detail, as soon as it is treated, has a standard superficial 

hardness of about 500 HV100. The situation of the crystal lattice, as soon as the layer is placed, is 

not stable and it is called α-nickel (compact hexagonal crystal shape). Thanks to the heat 

treatment it can transformed to β-nickel (face-centred cubic shape), which presents a more stable 

composition and a higher superficial hardness (about 1000 HV100). In general, to obtain a surface 

hardness of 1000 HV100 a heat treatment of 10 hours at 300° C is enough or, alternatively, 1 hour 

at 400° c. Before starting the heat treatment, anyway, the degree of deformation of the basic 

material has to be taken into account . 

 

SEALING (OPTIONAL): in order to obtain a better product to resist more against the aggressive 

agents this step becomes fundamental. It is performed through an item-soakage into emulsifying 

oil or crude oil. 

 

 

CORROSION RESISTANCE (UNI EN ISO 9227/2006) 
 

 

ENC on sandblasted samples (Roughness 1,6-2,0 Ra) 

 

Thickness 

(μm) 
No seal R-68 R-80 R-100 

10 6 hours 48 hrs 72 hrs 96 hrs 

20 10 hours 60 hrs 96 hrs 168 hrs 

50 24 hours 96 hrs 168 hrs >312 hrs 

 


