
Unveiling the Hidden Secrets of
Fundamentals and Engineering
Wiley in Corrosion
The field of corrosion engineering is vital to prevent the deterioration of metallic

materials, structures, and infrastructure due to chemical reactions with their

environment. In this article, we will dive deep into the fundamentals and

engineering practices, as mentioned in the prestigious Wiley books, to

understand the intricacies of corrosion and how to combat it effectively.

What is Corrosion?

Corrosion can be defined as the process of gradual destruction or deterioration of

a material, usually metals, due to chemical or electrochemical reactions with its

surrounding environment. It is a natural phenomenon that can have detrimental

effects on various industries, including construction, transportation, energy, and

more.

The Four Major Types of Corrosion

1. Uniform Corrosion:
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Uniform corrosion occurs evenly over the entire surface of the material, resulting

in a gradual thinning and weakening. This type of corrosion is commonly

observed in metals exposed to corrosive environments such as moist air, water, or

chemical solutions.

2. Galvanic Corrosion:

Galvanic corrosion arises when two dissimilar metals are in contact with each

other in the presence of an electrolyte (like water). The more active metal

corrodes, sacrificing itself to protect the less active metal.

3. Pitting Corrosion:

Pitting corrosion is localized corrosion that appears as small pits or holes in the

material surface. It occurs due to the breakdown of local protective passive films,

leading to concentrated attack in specific areas.

4. Stress Corrosion Cracking:

Stress corrosion cracking is a highly dangerous form of corrosion that occurs

under the combined influence of mechanical stress and a corrosive environment.

This type of corrosion can lead to sudden and catastrophic failure of materials.

The Importance of Fundamentals
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In the field of corrosion engineering, understanding the fundamentals is crucial to

efficiently combat and prevent corrosion-related issues. Wiley's comprehensive

books on corrosion cover the principles of corrosion, electrochemical reactions,

thermodynamics, corrosion prevention strategies, and various analytical

techniques.

By grasping the fundamentals, engineers can make informed decisions regarding

material selection, design modifications, surface protection, and using appropriate

corrosion inhibitors.

Engineering Solutions for Corrosion Prevention

Wiley books on corrosion engineering offer a plethora of knowledge and

engineering solutions to combat corrosion effectively. Some of the key

engineering practices include:

1. Material Selection:

Choosing the right material with superior resistance to corrosion is vital to prolong

the lifespan of structures and components. Wiley books provide insights into the

properties and behavior of different metals and alloys, allowing engineers to

select materials best suited for specific environments.

2. Coatings and Surface Treatments:

Applying protective coatings and surface treatments can significantly minimize the

risk of corrosion. Wiley books cover various coating techniques, such as painting,

plating, and thermal spraying, along with surface treatment methods like

passivation and anodizing.

3. Corrosion Inhibitors:



Corrosion inhibitors are substances that can be added to the environment or

applied to the material surface to reduce the corrosion rate. Wiley books delve

into the chemistry and mechanisms of corrosion inhibitors, aiding engineers in

selecting the most suitable inhibitors for their applications.

4. Cathodic Protection:

Cathodic protection is a technique used to protect metal surfaces from corrosion

by making them the cathode in an electrochemical cell. Wiley books explain the

principles and practices of cathodic protection, including sacrificial anode systems

and impressed current systems.

5. Design Modifications:

Proper design modifications can minimize corrosion-related issues. Wiley books

provide design guidelines to engineers, helping them incorporate features that

reduce the risk of corrosion, such as adding drainage systems, eliminating

crevices, and improving ventilation.

Understanding the fundamentals and implementing effective engineering

solutions are essential in combating corrosion and ensuring the longevity of

structures and materials. Wiley's in-depth books on corrosion cover a wide range

of topics, equipping engineers with the knowledge required to tackle corrosion-

related challenges with confidence.
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Reviews the science and engineering of high-temperature corrosion and provides

guidelines for selecting the best materials for an array of system processes

High-temperature corrosion (HTC) is a widespread problem in an array of

industries, including power generation, aerospace, automotive, and mineral and

chemical processing, to name a few. This book provides engineers, physicists,

and chemists with a balanced presentation of all relevant basic science and

engineering aspects of high-temperature corrosion. It covers most HTC types,

including oxidation, sulfidation, nitridation, molten salts, fuel-ash corrosion,

H S/H  corrosion, molten fluoride/HF corrosion, and carburization. It also

provides corrosion data essential for making the appropriate choices of candidate

materials for high-temperature service in process conditions.

A form of corrosion that does not require the presence of liquids, high-

temperature corrosion occurs due to the interaction at high temperatures of

gases, liquids, or solids with materials. HTC is a subject is of increasing

importance in many areas of science and engineering, and students, researchers,

and engineers need to be aware of the nature of the processes that occur in high-

temperature materials and equipment in common use today, especially in the

chemical, gas, petroleum, electric power, metal manufacturing, automotive, and

nuclear industries.
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Provides engineers and scientists with the essential data needed to make the

most informed decisions on materials selection

Includes up-to-date information accompanied by more than 1,000 references,

80% of which from within the past fifteen years

Includes details on systems of critical engineering importance, especially the

corrosion induced by low-energy radionuclides

Includes practical guidelines for testing and research in HTC, along with both

the European and International Standards for high-temperature corrosion

engineering

Offering balanced, in-depth coverage of the fundamental science behind and

engineering of HTC, High Temperature Corrosion: Fundamentals and Engineering

is a valuable resource for academic researchers, students, and professionals in

the material sciences, solid state physics, solid state chemistry, electrochemistry,

metallurgy, and mechanical, chemical, and structural engineers. 
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