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Abstract : The boiler tubes are exposed to environment lead to corrosion .inter granular corrosion trans granular corrosion 

and ultra granular corrosion. the corrosion which is defined as an metal surface is affected by an chemical reaction due to 

exposed in the environment the localized corrosion are mainly affect the steel pipe this corrosion is also called as pitting the 

metals is eaten away and performed in place in the manner of holes the rest of surface being affected only .the pitting 

produce an deep hole on the surface. This rust on the surface is removed by sand blasting process generic term for the 

process of smoothing shaping and cleaning a hard surface forcing a solid particles . Across that surface at high speed 2-3 

microns it removes the surface. But the pitting corrosion are deep up to 0.1 mm .so we have to make the removal rate up to  

0.1 mm so we introduce an machine named as auxiliary abrasive belt for rust removing this remove metal up to 0.1 mm so 

that the pitting corrosion are encountered. This method is used because it reduce the transportation time for surface removal 

and increase the production rate  it give good result compare to conventional method This process is called as 

unconventional machining process there are different types of  abrasive machining process this is one of that method we use 

this by keeping the abrasive particle in the belt which removed and the surface finish also ate place in the same process so no 

need for special surface finishing operation 
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INTRODUCTION 
 The seamless steel industry is almost one century old. The prime reason for the development was 

provided by transportation sector. Petroleum sector consumes largest quantities of seamless tubes. The Indian 

seamless tube industry is about 55 Years old. The first plant was set up as a Joint venture between TISCO and 

Stewart Lloyds of UK at Jamshedpur and after disinvestment by Stewart Lloyds the plant is being run with an 

installed capacity of 55,000 TPA. seamless pipes are used where strength, resistance to corrosion and product 

life is crucial. Ultra high strength and corrosion-resistant properties make these perfect for oil and gas industry, 

steam boilers, chemical and other processing industries, pipelines, installation with high and supercritical steam 

and pressure conditions, etc. Seamless pipe manufacturing uses hot rolled round bar billet of carbon steel or  

steel alloy. The billets are cut into suitable length depending on the required length of the finished tube. The 

billets are heated in a furnace at a temperature of 1200 0C to 1300 0C.Then the seamless tube is formed by 

drawing a solid billet over a piercer to create the hollow shell (mother blanks).These hollows are crimped at one 

end in hot condition and then they are air cooled The tubes are then surface treated (pickled, phosphate coated 

and lubricated) to facilitate the next process of tube drawing. Depending on the finished sizes required, the tubes 

are subjected to single, double or triple drawing. After every draw the tubes are annealed at a temperature of 750 

0C. The tubes are then straightened and cleaned if necessary and before being cut to the exact size required. The 

finished tubes are tested for quality and they are marked and coated with rust preventive oil before being 

bundled and dispatched. these tubes are stored in factory science it is large in numbers they are not properly 

stored science their exposed area to the environment start corroding to encounter this corrosion we introduced 

this project and wit this project the operations are reduced These seamless tubes are mainly affected by 

corrosion is the gradual destruction of materials, (usually metals), by chemical reaction with its environment. In 

the most common use of the word, this means electrochemical oxidation of metals in reaction with an oxidant 

such as oxygen. Rusting, the formation of iron oxides, is a well-known example of electrochemical corrosion. 

This type of damage typically produces oxide(s) or salt(s) of the original metal. Corrosion can also occur in 

materials other than metals, such as ceramics or polymers, although in this context, the term degradation is more 

common. Corrosion degrades the useful properties of materials and structures including strength, appearance 
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and permeability to liquids and gases. Many structural alloys corrode merely from exposure to moisture in air, 

but the process can be strongly affected by exposure to certain substances. Corrosion can be concentrated locally 

to form a pit or crack, or it can extend across a wide area more or less uniformly corroding the surface. Because 

corrosion is a diffusion-controlled process, it occurs on exposed surfaces. As a result, methods to reduce the 

activity of the exposed surface, such as passivation and chromate conversion, can increase a material's corrosion 

resistance. However, some corrosion mechanisms are less visible and less predictable. This corrosion is of 

different type they are . Pitting Corrosion Soil Corrosion High temperature Corrosion and Filly form Corrosion 

these corrosion are being in the seamless tube so we need to remove corrosion before it been welded to the 

boilers we use shot blasting methods to remove these corrosion even then the corrosion named pitting corrosion 

which is deep enough to 0.1to 0.3mmThis have to be removed this cannot done in shot blasting method we need 

to go for surface finishing to obtain this process after shot blasting we introduce our auxiliary abrasive belt 

machine Corrosion is a process of formation of the compound of pure metal by the chemical reaction between 

metallic surface and its environment. It is an oxidation process. It causes loss of metal. Hence, disintegration of 

a metal by its surrounding chemicals through a chemical reaction on the surface of the metal is called corrosion 

Example: Formation of rust on the surface of iron, formation of green film on the surface of copper The 

responsible factors for the corrosion of a metal are the metal itself, the environmental chemicals, temperature 

and the design. This localized form of corrosion is characterized by the formation of irregularly shaped cavities 

on the surface of the metal. Their diameter and depth depend on several parameters related to the metal, the 

medium and service conditions. Unlike uniform corrosion, the intensity and rate of pitting corrosion can be 

assessed neither by determining the mass loss nor by measuring released hydrogen Pitting corrosion can be 

assessed using three criteria : the density, i.e. the number of pits per unit area, the rate of deepening and the 

probability of pitting .In fact, these measurements do not make sense because a very deep and isolated pit results 

only in a small mass loss, where as a very large number of superficial pits can lead to a larger mass loss.  

 

MATERIALS AND METHODS 
Belt abrasive materials 

 Alumina-zirconia abrasive grain consists of a fused alloy of aluminum oxide and oxide and zirconium 

oxide.  The resulting fine structure and higher hardness contributes to improved grinding performance on 

stainless steel, titanium and other exotic metals. offers the widest grit range (24-600) & the widest range of 

backing  cloths- "X"(heavy),"J"(Flexible),"JF"(Very flexible).It is also the only product in the finer grit range 

that is suitable for blades & handles The flexible backings are obviously good for contour work The lowest 

initial cost. range 36-180.Good at the coarse end offering faster cut, longer life & higher stock removal than 

Aluminium Oxide Cost about 15% more than Aluminium Oxide but worth it if you are removing metal  

 

Design of  the abrasive belt 

 
 

DISCUSSION 

 It was originally thought that abrasive wear by grits or hard asperities closely resembled cutting by a 

series of machine tools or a file. However, microscopic examination has revealed that the cutting process is only 

approximated by the sharpest of grits and many other more indirect mechanisms are involved. The particles or 

grits may remove material by micro cutting, micro fracture, pull-out of individual grains  or accelerated fatigue 

by repeated deformations  The first mechanism illustrated in cutting, represents the classic model where a sharp 

grit or hard asperity cuts the softer surface. The material which is cut is removed as wear debris. When the 

abraded material is brittle, e.g. ceramic, fracture of the worn surface may occur In this instance wear debris is 

the result of crack convergence. When a ductile material is abraded by a blunt grit then cutting is unlikely and 
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the worn surface is repeatedly deformed In this case wear debris is the result of metal fatigue. The last 

mechanism illustrated represents grain detachment or grain pull-out. This mechanism applies mainly to ceramics 

where the boundary between grains is relatively weak. In this mechanism the entire grain is lost as wear debris. 

The mechanisms of abrasive wear is extremely interesting for interpreting the wear because abrasive wear is 

very common type of wear in mining, agriculture, cement industry civil engineering, metallurgy Depends of the 

mechanisms we can prepare working surfaces with exact chemical  composition and heat treatment for example 

by hard facing technologies Abrasive wear occurs whenever a solid object is loaded against particles of a 

material that have equal or greater hardness. A common example of this problem is the wear of shovels on 

earth-moving machinery. The extent of abrasive wear is far greater than may be realized Any material, even if 

the bulk of it is very soft, may cause abrasive wear if hard particles are  present. For example, an organic 

material, such as sugar cane, is associated with abrasive  wear of cane cutters and shredders because of the small 

fraction of silica present in the plant  fibres. A major difficulty in the prevention and control of abrasive wear is 

that the term abrasive wear does not precisely describe the wear mechanisms involved. There are, in fact almost 

always several different mechanisms of wear acting in concert, all of which have different characteristics. It is 

supposed by some that gravitation causes downward-oriented concentration gradient of the dissolved ions in the 

hole caused by the corrosion, as the concentrated solution is denser. This however is unlikely. The more 

conventional explanation is that the acidity inside the pit is maintained by the spatial separation of the cathodic 

and anodic half-reactions, which creates a potential gradient and electro migration of aggressive anions into the 

pit. this kind of corrosion is extremely insidious, as it causes little loss of material with small effect on its 

surface, while it damages the deep structures of the metal. The pits on the surface are often obscured by 

corrosion products. Pitting can be initiated by a small surface defect, being a scratch or a local change in 

composition, or a damage to protective coating. Polished surfaces display higher resistance to pitting. In the 

diagram it is clearly explain that the pitting corrosion how happened and affect the surface of the metal parts 

 

CONCLUSION 
 The various form of rust formed in seamless pipe which are used in the The pipe they are  rust formed 

Uniform corrosion Pitting corrosion Transgranular and Intergranular Exfoliation corrosion Stress corrosion 

Crevice corrosion Galvanic corrosion Erosion in the seamless pipe is removed by various process they use one 

of the rust removing process that is shot blasting process but one of the corrosion type cannot be fully removed 

by the shot blasting process so we are proposing a method called as auxiliary abrasive belt machine which is 

used to remove the excess of pitting corrosion present in the seamless pipe. For this proposal here we select the 

types of belt and design the belt which have abrasive particle which also been selected to remove the surface of 

seam less  pipe in shot blasting process we remove 2-3 microns for the surface of cylindrical metal but pitting 

corrosion affect up to 0.1mm so this auxiliary machine to remove 0.3 mm of surface of metal   
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