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Corrosion is a ubiquitous problem that affects numerous industries, costing
billions of dollars worth of damage worldwide. It deteriorates infrastructure, harms
the environment, and poses a threat to human safety. To combat this menace,
experts rely on corrosion inspection and monitoring techniques to predict, detect,
and prevent corrosion-related failures. In this comprehensive guide, brought to
you by Wiley in Corrosion, we will delve into the intricacies of corrosion inspection
and monitoring, equipping you with the knowledge to safeguard your investments

from the clutches of corrosion.

The Importance of Corrosion Inspection and Monitoring

Corrosion inspection and monitoring are pivotal to managing and mitigating the
adverse impact of corrosion. By implementing regular inspections, industries can
identify areas of vulnerability in their structures or equipment and take necessary
action before extensive damage occurs. Monitoring, on the other hand, allows for
real-time data collection, addressing corrosion-related issues as they arise.
Together, inspection and monitoring form a robust defense against the detrimental

effects of corrosion.

Techniques for Corrosion Inspection

Visual Inspection



Visual inspection serves as the first line of defense against corrosion. It involves a
careful visual examination of the metal surfaces to identify signs of corrosion such
as discoloration, pitting, or cracking. While this method is relatively simple, it is

highly effective in detecting corrosion at an early stage, enabling prompt remedial

measures.
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Ultrasonic Testing

In ultrasonic testing, high-frequency sound waves are employed to inspect the
internal structure of the metal being monitored. By measuring the time it takes for
sound waves to travel through the material, defects such as corrosion can be
identified. This non-destructive testing method is widely used in industries like oil
and gas, aerospace, and manufacturing to assess the integrity of structures and

equipment.
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Electromagnetic Testing

Electromagnetic testing utilizes electromagnetic fields to evaluate the condition of
metal surfaces. Techniques such as eddy current testing and magnetic flux
leakage are commonly employed to detect corrosion-related issues in pipes,
tanks, or any metallic surfaces. This method is valuable in industries wherein non-

destructive testing is crucial for operational efficiency.

Laboratory Tests

Laboratory tests offer a highly accurate analysis of corrosion. These tests involve
subjecting metal samples to controlled conditions and monitoring the changes
that occur. By simulating the real-world environment, experts can determine the
corrosion resistance of materials and evaluate their suitability for specific

applications.

Corrosion Monitoring Techniques
Electrochemical Methods

Electrochemical methods are widely used for corrosion monitoring due to their
accuracy and sensitivity. By measuring parameters such as corrosion potential,
polarization resistance, or galvanic currents, industry experts can gauge the
corrosion rate and severity of a given system. Techniques like linear polarization
resistance and electrochemical impedance spectroscopy are commonly

employed in this realm.

Electrical Resistance Probes

Electrical resistance probes involve the insertion of specially designed sensors
into the structure being monitored. These probes measure the electrical

resistance of the metal, allowing for continuous monitoring and detection of



corrosion. The data collected from these probes can be used to evaluate the

effectiveness of corrosion inhibitors and the overall condition of the system.

Acoustic Emission Monitoring

Acoustic emission monitoring relies on the detection of stress-induced acoustic
waves emitted by materials undergoing corrosion. By analyzing the
characteristics of these acoustic signals, the severity and progression of corrosion
can be determined. This technique is particularly useful in monitoring large

structures such as bridges, pipelines, or storage tanks.

The Role of Wiley in Corrosion

Wiley in Corrosion is a leading publisher with a vast collection of books, journals,
and articles dedicated to the understanding and prevention of corrosion. Their
publications encompass a wide range of topics, including corrosion inspection
and monitoring techniques, corrosion control strategies, and the latest
advancements in corrosion science. By accessing these resources, industry
professionals can stay abreast of the latest research and developments in the

field, helping them combat the pervasive issue of corrosion effectively.

Corrosion inspection and monitoring are essential components of any
comprehensive corrosion management strategy. By employing the various
techniques discussed in this guide, industries can proactively identify and address
corrosion-related issues, saving valuable resources and preventing potentially
catastrophic failures. Wiley in Corrosion plays an integral role in disseminating
knowledge and facilitating advancements in corrosion science and prevention.
With their resources, professionals can stay equipped with the latest tools and
techniques to combat corrosion effectively, ensuring a safer and more sustainable

future.
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The comprehensive reference on modern techniques and methods for monitoring

and inspecting corrosion

Strategic corrosion inspection and monitoring can improve asset management
and life cycle assessment and optimize operational budgets. Advances in
computer technologies and electronics have led to very efficient tools for
monitoring and inspecting corrosion, including impedance spectroscopy, electrical
field signatures, acoustic emissions, and radiographs. This up-to-date reference
explains both intrusive and non-intrusive methods of measuring corrosion rates. It

covers:

« The impact of corrosion on the economy and the safe operation of systems in

diverse operational environments
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» The various forms of corrosion, with a focus on the detectability of corrosion

damage in the real world

« The principles of risk-based inspection and various risk assessment
methodologies (HAZOP, FMECA, FTA, and ETA), with examples from

industry

» The monitoring of microbiologically induced corrosion (MIC), cathodic

protection (CP) systems, and atmospheric corrosion

» Non-destructive evaluation (NDE) techniques, including visual, ultrasonic,

radiographic, electromagnetic, and thermographic inspection

» Roadmaps used by various industries and organizations for carrying out

complex inspection and monitoring schedules

Complete with graphics and illustrations, this is the definitive reference for
professionals involved in the maintenance of industrial systems and structures,
from oil exploration to chemical plants and infrastructures; consultants; property

managers; and civil, materials, and construction engineers.
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