
Unveiling the Hidden Secrets:
Mechanisms, Causes, and
Preventative Methods of Corrosion
Technology
Corrosion, a subtle yet destructive force, silently consumes various metal

structures, costing industries billions of dollars annually. Understanding the

mechanisms, causes, and preventative methods of corrosion technology is crucial

in combating this malevolent process.

What is Corrosion?

Corrosion can be defined as the deterioration of a material, typically a metal, due

to chemical reactions with its environment. It is a natural process that occurs over

time, leading to the weakening and eventual failure of the affected material.

The Mechanisms of Corrosion

Corrosion can occur through several mechanisms, each with its own unique

impact on the affected material. It is important to understand these mechanisms

to effectively combat corrosion:
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1. Uniform Corrosion

Uniform corrosion refers to when the entire surface of a material corrodes evenly.

This occurs due to exposure to an aggressive environment or corrosive media,

such as humidity, salts, or acids.

2. Pitting Corrosion

Pitting corrosion, characterized by small pits or cavities on the surface of a

material, occurs when localized damage exposes the underlying metal. It is

usually caused by local variations in the environment or the formation of galvanic

cells.

3. Crevice Corrosion

Crevice corrosion occurs in confined spaces or crevices where stagnant fluids are

present. The restricted flow of oxygen and the accumulation of corrosive

substances create an ideal environment for corrosion to take place.

4. Galvanic Corrosion

Galvanic corrosion occurs when two dissimilar metals are in contact in the

presence of an electrolyte, leading to the accelerated corrosion of the less noble

metal. This process is similar to the functioning of a simple battery, with one metal

acting as the anode and the other as the cathode.

5. Stress Corrosion Cracking
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Stress corrosion cracking is a highly dangerous form of corrosion that occurs

when a combination of tensile stress and a corrosive environment is applied to a

material. This can lead to unexpected and catastrophic failures in critical

structures.

Causes of Corrosion

Understanding the causes of corrosion is essential in implementing effective

preventative measures. Here are some common causes:

1. Environmental Factors

The natural environment plays a significant role in corrosion, as exposure to

humidity, temperature variations, saltwater, pollutants, and atmospheric gases

can accelerate the corrosion process.

2. Chemical Reactions

Chemical reactions between the metal and its environment can cause corrosion.

These reactions often involve the transfer of electrons, leading to the breakdown

of metal atoms.

3. Microbial Activity

Microorganisms, such as bacteria and fungi, can thrive in certain environments

and produce corrosive substances that attack metals.

4. Improper Material Selection

Using the wrong type of material for a specific application can lead to accelerated

corrosion. It is crucial to choose materials that are suitable for the anticipated

environment and conditions.

Preventative Methods of Corrosion Technology



While corrosion cannot be entirely eliminated, implementing preventive methods

can significantly slow down the process and prolong the lifespan of metals:

1. Protective Coatings

Applying protective coatings, such as paints or varnishes, creates a barrier

between the metal and the environment, preventing direct contact and reducing

the risk of corrosion.

2. Cathodic Protection

Cathodic protection involves creating a sacrificial anode made of a more reactive

metal that corrodes instead of the protected metal. This technique effectively

prevents corrosion by diverting the corrosive attack.

3. Material Selection

Selecting the appropriate materials for a specific application is crucial in

preventing corrosion. Using materials that are resistant to the anticipated

environment can significantly reduce the risk of corrosion.

4. Proper Maintenance

Maintaining metal structures through regular cleaning, inspections, and repairs

can help identify and rectify any early signs of corrosion, preventing it from

progressing further.

5. Environmental Controls

Implementing environmental controls, such as humidity regulation, proper

ventilation systems, and corrosion inhibitors, can minimize the corrosive effects of

the surrounding environment.



Corrosion technology is a field of great importance, as it helps industries combat

the destructive nature of corrosion. By understanding the mechanisms, causes,

and preventative methods of corrosion, we can effectively protect metal

structures, ensuring their reliability and longevity for years to come.
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Billions of dollars are spent annually for the replacement of corroded structures,

machinery, and components. Premature failure of bridges or structures due to

corrosion can also result in human injury, loss of life, and collateral damage.

Written by an authority in corrosion science, Fundamentals of Corrosion:

Mechanisms, Causes, and Preventative Methods comprehensively describes the

causes of corrosion—and the means to limit or prevent it. Engineers, designers,

architects, and all those involved with the selection of construction materials will

relish a reference that provides such a thorough yet basic illustration of the

causes, prevention, and control of corrosion.

This reference explores:
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Mechanisms and forms of corrosion

Methods of attack on plastic materials

Causes of failure in protective coatings, linings, and paints

Development of new alloys with corrosion-resistant properties

Exposure to the atmosphere is one of the largest problems and biggest causes of

corrosion that engineers and designers face in construction. It has been further

estimated that the cost of protection against atmospheric corrosion accounts for

approximately half the total cost of all corrosion protection methods. This book

places special emphasis on atmospheric exposure and presents vital information

regarding the design of structures, automobiles, household plumbing,

manufacturing equipment, and other entities, as well as the effects of de-icing

chemicals on highways and bridges.
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