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A high quality alloy can also corrode under certain conditions. As these forms of corrosion are less 
easily spotted than rust, they are often left unnoticed and cause problems among those who are not 
familiar with them. The following discuss these uncommon modes of corrosion. 
  

•  Pitting corrosion 
A passive film on the stainless steel surface provides corrosion resistance for the material. This 
film is damaged in the absence of oxygen, causing corrosion to be amplified and forming pits of 
different forms at a few critical points. Pitting can lead to stress concentration that can shatter 
tough alloys. It is hardly detectable before a part or structure fails. Pitting corrosion can also 
occur when the material is exposed to an environment rich in chloride ions, which will attack the 
film faster than it can be repaired in low oxygen atmosphere.  

• Rouging 
For polished stainless steel of smooth surfaces in a pure water environment, water tends to pull 
the iron ions away from the material surface. Precipitation of iron ions occurs in a neutral pH 
environment, forming reddish iron hydroxide film on the surface of stainless steel. This effect is 
termed rouging. 

• Intergranular corrosion 
Intergranular corrosion is a form of corrosion where the boundaries of crystallites of the material 
are more susceptible to corrosion than their insides. When stainless steel is heated to around 
700oC, chromium carbide is formed at the intergranular boundaries, depleting the region of 
chromium. This decreases the resistance of the material. Addition of titanium, niobium and/or 
tantalum can increase corrosion resistance, as their carbides are formed in preference to 
chromium carbides, protecting against chromium depletion. 

•  Crevice corrosion 
The process is similar to pitting corrosion occurring at a lower temperature. It is due to the 
break down of the protection layer when exposed to reducing acids or a reducing atmosphere.  

• Stress corrosion cracking 
Subjection to tensile stress or exposures to a corrosive environment, especially high 
concentration of chlorides, are the cause of stress corrosion cracking. Chlorine catalyzes the 
formation of hydrogen, resulting in the hardening of metal. Stress concentration and forming a 
microscopic crack. The chlorine attacks further into the crack. 
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Maintenance of stainless steel 
 
To prevent the  corrosion from occurring, it is necessary to maintain the stainless steel. Rusting of 
stainless steel is generally caused by the deposit of elements of harmful gases or cleaning chemicals. 
Rust refers to the rusting of the attached material and not the corrosion of the stainless steel. Therefore, 
these stains can be removed by proper cleaning procedures to restore its appearance. A few causes of 
rust and staining, and their mode of cleaning is listed below: 
Deposition of steel powder from environment 
When the rust is cleaned up not long after staining, neutral detergent or a soap-and-water solution can 
be used to wipe them away. Rinse and wipe the surface dry after cleaning. However, if the rust is left 
there for a period of time, it will be transformed into a heavy rust mixture such as iron oxide. In this 
case, cleaning chemicals or 15% nitric acid is needed to remove the rust. If the rust remains, the 
surface has to be polished by scouring off the rust using emery paper or a stainless brush till the 
material surface is slightly damaged. Finally, wipe the surface with water to wash off the cleaning 
chemicals. 
Attachment of harmful components of sulfur dioxide or other corrosive gas 
The surface of stainless steel will become dirty after exposure to these corrosive gases and they appear 
as fine spotted rust. In the case of relatively light staining, neutral detergent or a soap-and-water 
solution can be used, followed by rinsing. 
Attachment of cleaning chemicals 
The rust can be removed by using neutral detergent or a soap-and-water solution. If the rust is hard to 
remove, cleaning chemicals should be used, follow by rinsing. 
Stains due to fingerprints or dirt from handling 
Neutral detergent or a soap-and-water solution is usually used. Organic solvent such as alcohol, 
benzene and acetone can be used to wipe the surface with a sponge or cloth if the stain remains. For 
extreme cases, cleaning chemicals are recommended. In any case, rinse and wipe the surface after 
cleaning.  
  
Although cleaning and maintaining of the stainless steel is important, care must be taken when doing 
so. If not, satisfactory results may not be achieved. Following are the precautions to take note when 
cleaning: 
Choose the appropriate method of cleaning depending on the actual condition of the state of staining 
and rust. 
When using cleaning chemicals, test the cleaning effect on a part of the surface first. Continue with the 
process only when satisfactory result is obtained. Clean the surrounding of the rusted and stained parts 
as well so as to give a more regular surface gloss for a better appearance.  
Always rinse the surface with water after cleaning with chemicals as residual chemicals can be the 
cause of new rust. To avoid causing skin problems, wear rubber gloves when handling cleaning 
chemicals. 
Clean the stainless steel in the direction of the polishing finish. Moving the tools in a circular motion is 
hard to remove the rust and results in a shabby appearance of the surface after cleaning. 
Use of coarse cleaner or emery paper is not recommended except to remove heavy fouling. Fouling 
causes rust by allowing the attachment of steel powder on the stainless steel surface. 
  
  
 
 


