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Need Of Surface Treatment 
The surface treatment is necessary due to following purposes 

1. To improve the surface quality and appearance. 

2. To control friction. 

3. To improve the corrosion and oxidation resistance. 

4. To improve the resistance to wear erosion and indentation.  

Coating of Metals: Metallic and Non-Metallic 

Cost is a very important factor while choosing an engineering material. In majority of applications of 

metals, the importance of the corrosion factor does not warrant the use of expensive corrosion-resistant 

alloys. Thus, when an easily corrodible alloy like steel is used, some method is used to prolong its life, or 

improve its appearance by protecting it from environments. 

By far the most important protective means is some kind of thin coating. The chief function of such a 

coating is (except sacrificial coatings such as zinc) to provide an effective barrier between the metal and 

its environment. The coat itself should have good resistance to corrosion, should be adherent and cover 

the metal completely. 

The coatings are broadly classified as: 

1. Metallic Coatings  

2. Non-metallic coatings 

 

1. Metallic Coatings: 

Protecting the metals by metal-coating is an old and very widely used practice as these are more durable, 

more decorative and provide better protection against corrosion. Two factors are involved in the 

protection of underlying metal by a metallic coating. One is that it mechanically isolates the metal from 

corrosive environment. 

Methods of Applying Metallic Coatings: 

Some common methods of applying metal coatings are: 

i. Electroplating/EIectrodeposition: 
In electroplating practice, the current is usually introduced from an external source and the anode is the 
positive electrode and cathode is a negative electrode. The cathode is the electrode where the 
electrochemical reduction reaction occurs. The anode is that where the electrochemical oxidation 
reaction occurs.The electroplating process uses an anode and a cathode. In electroplating, the metal 
dissolved from the anode can be plated onto the cathode. The anode is provided with direct current, 
oxidizing and dissolving its metal atoms in the electrolyte solution. At the cathode, the dissolved metal 
ions are decreased and the metal is placed on the product. 

https://byjus.com/chemistry/oxidation-and-reduction/
https://byjus.com/chemistry/oxidation-and-reduction/


However, there are major factors that influence the last plating. These include: 

 The voltage level of current. 

 The temperature and chemical composition of the bath. 

 The current length of time. 

 The distance between the cathode and the anode. 

 

ii. Metallizing or Flame Spraying: 

The metal wire or its powder is fed through a melting-flame (oxy-acetylene) to blow finely divided liquid 

particles on to the surface. Metal particles solidify in air. Zinc, tin or lead are flame-sprayed. Coatings are 

porous and non-protective in severe wet corrosive conditions. Tank cars, vessels, bridges, ship-hulls, 

fabricated steel products, refrigerators are flame-sprayed. This method produces thick coats and any metal 

can be spray-coated. 

iii. Hot-Dipping: 

Clean steel plates are immersed in a molten metal bath of low melting-point metals, mainly zinc, tin, lead 

and aluminium. Galvanised sheet is produced by hot-dipping. Thin coats are difficult to produce. 

iv. Anodic Coatings: 

The coating metal is anodic to the underlying metal. The anodic coatings provide galvanic protection to 

the base metal, in addition to acting as a physical barrier between the base metal and the environment. 

When the coating is dense, non-porous, continuous and adhering, it separates as physical barrier, the 

environment from the base metal. 

At flaws, cracks, discontinuities and pin-holes, the base metal is protected by the galvanic action of the 

coating, offering a sacrificial type of cathodic protection. Zinc and cadmium, even magnesium are 

examples of metals that provide galvanic protection to the steels. 

The superior properties of cadmium coatings under conditions such as attack by salt spray, or alkalies 

may justify their high cost. Life of the coatings depends on the nature of environment, as it governs the 

nature of the corrosion product. The life of the coating primarily depends on the thickness of the coating. 

Galvanised corrugated steel sheets are commonly used for building roofs, shades, cans, containers. Nuts 

and bolts are also galvanised. Anode coatings, because of their continuous corrosion have poor 

appearances because of poor lustre and reflectivity. To avoid this poor appearance particularly of hub-
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caps and wheel-trims of automobiles, double-coating, first anodic coating and then cathodic coating over 

the anodic coating is given. 

Anodic coating takes care of corrosion, while cathodic coating maintains good lustre and reflectivity. In 

such cases, steel is first flash-coated with copper and buffing is then done. Next a pure nickel-coat 

followed by bright-nickel-coat containing sulphur is applied. Finally, the steel is given a thin chromium 

coating which is exposed to the environment. 

Bright nickel coat containing sulphur invariably produces 108 cracks/mt2 in chromium coat, but it is 

anodic to both pure nickel and pure chromium coats, and gets corroded sacrificially. Presence of large 

number and large area of cracks does not cause pitting corrosion. 

v. Vapour Deposition: 

In high vacuum chamber, the coating metal is vapourised by heating electrically, and the vapour deposits 

on the parts to be coated. Steel is vapour-coated by aluminium. As it is an expensive method, critical part 

such as high-strength parts for missiles and rockets are vapour-coated. 

vi. Galvanizing: 

Galvanizing can also protect metal through a process called “galvanic corrosion”. Galvanic corrosion 

occurs when two metals of a different electrochemical make up are placed into contact with one another 

with an electrolyte present, such as salty water. Depending on the atomic structure of the two metals, one 

metal is the anode and the other is the cathode. The anode corrodes more rapidly than it would by itself 

and the cathode corrodes at a slower pace than it would by itself. The reason zinc is used for galvanizing 

is because it has an affinity towards being the anode when in contact with many different types of metals. 

Since the zinc coating in contact with the base metal is usually the anode, it slows the corrosion of the 

base metal, or the cathode. 

 

2. Non-Metallic Coatings: 

These coatings can be further classified as: 

(a) Inorganic-coatings, 

(b) Organic-coatings. 

The main inorganic coatings on metals are 

(i) Vitreous-Coatings, or Glassed-Steel: 

Steel having glass-lining protects the steel by acting as an efficient barrier. The smooth surface of glass-

lining is very easy to clean. Glass-lined steel is used in process-industries in drugs, in wine-industry, 

brewery, in food-plants, hot water tanks, enamelled cooking utensils, etc. 

(ii) Portland Cement or concrete coatings having thickness of few centimeters Find applications in 

encasing structural steels, concrete-lined-pipes, concrete vessels, and also for fire-proofing. 

 

(b) Organic Coatings: 



These are inert-organic thin-barriers applied on the surfaces of metals for corrosion-protection and 

decoration. Paint is the most widely used protection against corrosion. Paints, varnishes, enamels 

(dispersion of pigment in a varnish or resin), lacquers (a solvent solution of resin and plasticizers with or 

without pigment uniformly dispersed) are the organic coatings which protect more metal on tonnage-basis 

than any other method of preventing corrosion. 

Apart from the proper application, three factors must be considered while using organic coat, (1) Surface 

preparation, (2) Selection of primer (primary coat), (3) Selection of organic coat. 

Primers must contain rust-inhibiting pigment such as zinc chromate, zinc dust or red lead (Pb3O4). Red-

lead tries to maintain an alkaline, corrosion-preventing environment at the metal surface, and it also acts 

to make metal passive. Proper choice of nature of coating is important. 

Normally, one coat of the paint cannot cover pinholes or defects, thus, multiple-coats are needed to cover 

them. Thickness is important also because paint deteriorates, or weathers with time. Asphalts and 

bituminous paints are often used for pipelines and underground tanks. Sometimes a cloth wrapping is 

employed with the coating for reinforcement. Also used are alkyds, glyptols, red lead, phenolics, 

lithopones, titanium dioxide paints. Vinyl and epoxy paints find wide applications for corrosion 

applications. 

Wire Flame Spraying: 

The process requires a spray gun, acetylene, oxygen, and compressed air supplies and 

arrangement for wire supply usually from a spool. The spray gun consists essentially of an air-

turbine-driven wire feed mechanism and oxy-acetylene flame for melting the wire. 
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The wire feeding is done with the help of knurled rollers driven through reduction gears by a 

high speed air-turbine. These guns are somewhat bulky and heavy but even then are frequently 

hand-held for easy manipulation; recently robots have been effectively employed for gun and 

work manipulation. 

The spray gun is held 10 to 30 cm from the substrate to be coated and it produces round or 

elliptical pattern with a diameter of about 7-5 to 10 cm.  

Many materials are available in wire form but the commonly sprayed materials are zinc, 

aluminium, machinable steels, hard steels, stainless steels, bronzes, and molybdenum. 

Aluminium and zinc are primarily used for corrosion protection of large components made of 

carbon steels, for example, tanks, ship hulls, and bridges while stainless steels are used for the 

same purpose for more sophisticated jobs. Soft steels are used to restore dimensions for wear 

applications while hard steels are used for similar purpose for more stringent conditions of wear; 

they are usually finished by grinding. 

Wire spray coatings have significant porosity and their bond strength is inferior to plasma and 

other high energy spray processes. That is why this process is not used for very critical 

applications. 
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Powder Flame Spraying: 

Powder flame spraying can be done with oxy-acetylene torch of the suitable design which allows 

introduction of siphon action Usually no compressed air is used to atomise and propel the molten 

material therefore the deposition rates are low. The porosity is even greater than that of the wire 

spray process and the bond strength may also be lower than that of the wire spray deposit; 

however such torches can spray much wider variety of materials. Available consumables include 

high alloy steels, stainless steels, cobalt base alloys, carbides, and bond coating materials.  
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