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Failure Analysis of Engineering Materials: Understanding Why Things Break

Failure analysis of engineering materials is a fascinating and crucial field that helps engineers,
scientists, and manufacturers understand why materials or components fail under certain conditions.
Whether it’s a cracked airplane wing, a fractured bridge support, or a malfunctioning engine part,
uncovering the root cause of failure can save lives, improve designs, and reduce costs. This process
involves a combination of scientific investigation, practical testing, and in-depth knowledge of material

properties and behavior.

In this article, we'll delve into the significance of failure analysis in engineering materials, explore
common failure mechanisms, and discuss the various techniques used to diagnose and prevent
failures. If you’ve ever wondered how engineers figure out what went wrong in a failed component,

you’re about to find out.

Why Failure Analysis of Engineering Materials Matters

We often take for granted the reliability of everyday objects and infrastructure. However, when
materials fail unexpectedly, the consequences can be catastrophic — from industrial accidents to costly

downtime and legal liabilities. Failure analysis plays a key role in:

- Ensuring safety by identifying hazards before they cause harm.
- Enhancing material selection and design processes.

- Extending the lifespan of components and structures.

- Reducing maintenance costs through early detection of issues.

- Complying with regulatory standards and quality controls.

By systematically investigating failures, engineers can learn valuable lessons that feed back into better



engineering practices and innovation.

Common Types of Failures in Engineering Materials

Understanding the nature of failure is the first step in conducting a proper analysis. Different materials
and applications tend to fail in different ways, often influenced by their environment, load conditions,

and manufacturing processes.

Mechanical Failures

Mechanical failures are among the most common and include:

- **Fracture:** When a crack propagates through a material, leading to sudden breakage. Fractures
can be brittle or ductile depending on the material’s response.

- **Fatigue:** Repeated cyclic loading can cause small cracks to initiate and grow over time, eventually
resulting in failure even if the applied stress is below the material’s ultimate strength.

- **Creep:** Occurs when materials deform slowly under constant stress at high temperatures,

common in turbines, engines, and boilers.

Corrosion and Environmental Degradation

Materials exposed to harsh environments may suffer from corrosion, which weakens them and leads to

failure.

- **Uniform corrosion:** Even surface degradation over time.
- **Pitting corrosion:** Localized attacks forming small pits or holes.

- **Stress corrosion cracking:** Combination of tensile stress and corrosive environment causes



cracks.
Environmental factors such as humidity, temperature fluctuations, and chemical exposure all play a

role in accelerating material degradation.

Manufacturing Defects and Material Flaws

Sometimes failures stem from imperfections introduced during manufacturing, such as:

- Inclusions or impurities within the material.
- Improper heat treatment leading to undesirable microstructures.
- Welding defects like porosity or cracks.

- Residual stresses from machining or forming processes.

Identifying these defects is vital because they often act as stress concentrators or crack initiation sites.

Methods and Techniques in Failure Analysis of Engineering

Materials

Failure analysis is a multidisciplinary approach that combines visual inspection, microscopy,

mechanical testing, and chemical analysis to uncover how and why a material failed.

Visual and Macroscopic Examination

The process often begins with a thorough visual inspection to document the failure’s appearance,
location, and any unusual features such as discoloration, deformation, or corrosion products.

Photographs and sketches help record the initial findings.



Microscopic Analysis

Microscopy reveals the microstructural features responsible for failure. Techniques include:

- **Optical microscopy:** To examine grain structures, phases, and cracks.

- **Scanning electron microscopy (SEM):** Provides high-resolution images of fracture surfaces,
allowing analysts to identify fracture modes like brittle or ductile failure.

- **Energy-dispersive X-ray spectroscopy (EDS):** Used alongside SEM to determine elemental

composition and detect contaminants or corrosion products.

Mechanical Testing

Tests such as tensile, hardness, impact, and fatigue tests evaluate the mechanical properties of the
material, comparing them to standards or expected values. These help determine if the material met

specifications or was compromised.

Chemical Analysis and Spectroscopy

Chemical composition analysis ensures that the material’s alloying elements and contaminants are
within acceptable ranges. Techniques such as X-ray fluorescence (XRF) and mass spectrometry can

detect deviations that might contribute to failure.

Case Studies and Real-World Applications

Failure analysis is not just theoretical; it has practical, real-world applications across industries.



Example: Aircraft Component Failure

A cracked turbine blade in a jet engine could lead to a catastrophic failure. By examining the fracture
surface with SEM, engineers might find evidence of fatigue crack initiation at a corrosion pit.

Understanding this enables the development of better protective coatings and inspection schedules.

Example: Pipeline Leak Investigation

In oil and gas pipelines, stress corrosion cracking can cause leaks. Failure analysis helps identify the
environmental conditions and material susceptibilities, guiding the choice of corrosion inhibitors and

material upgrades.

Tips for Effective Failure Analysis

If you’re involved in failure analysis or just want to appreciate the process, here are some valuable

tips:

- **Gather comprehensive background information:** Knowing the service conditions, load history, and
maintenance records is critical.

- **Preserve the failed component carefully:** Avoid altering or damaging the fracture surface during
removal and transport.

- **Use a systematic approach:** Start with non-destructive examinations before moving on to
destructive testing.

- **Collaborate across disciplines:** Metallurgists, mechanical engineers, chemists, and others often
bring complementary insights.

- **Document everything:** Detailed logs, photographs, and reports ensure that findings are clear and

actionable.



Preventing Future Failures Through Analysis

One of the greatest benefits of failure analysis is its role in prevention. By learning from past failures,
engineers can improve designs, select better materials, and implement more rigorous quality
assurance measures. This proactive approach helps industries avoid costly shutdowns and enhances

overall safety.

For instance, integrating failure analysis findings into finite element modeling enables simulation of
stress distributions and potential failure points before manufacturing. Similarly, establishing monitoring
systems such as acoustic emission sensors or corrosion probes allows for early detection of problems

in service.

Failure analysis of engineering materials is, therefore, not just about looking backward—it’s a powerful

tool for moving forward with confidence and innovation.

Frequently Asked Questions

What is failure analysis in engineering materials?

Failure analysis in engineering materials is the systematic investigation of materials that have failed in
service, aiming to determine the root causes of the failure to prevent future occurrences and improve

material performance.

What are the common types of failures in engineering materials?

Common types of failures include mechanical failure (such as fracture, fatigue, and creep), corrosion,

wear, and environmental degradation.



Which techniques are commonly used for failure analysis of
engineering materials?

Techniques include visual inspection, optical microscopy, scanning electron microscopy (SEM), energy
dispersive X-ray spectroscopy (EDS), X-ray diffraction (XRD), and mechanical testing.

How does fracture analysis help in failure investigation?

Fracture analysis examines the fracture surface to identify the mode of failure (brittle, ductile, fatigue,
etc.) and the origin of cracks, providing insights into the failure mechanism and contributing factors.
What role does metallography play in failure analysis?

Metallography involves the microscopic examination of material microstructure to detect defects,
inclusions, phase transformations, or microstructural anomalies that may have contributed to failure.
How can failure analysis improve material selection and design?

By understanding the causes and mechanisms of failure, engineers can select more appropriate
materials, optimize designs, and apply suitable processing techniques to enhance reliability and safety.
What is the importance of environmental factors in failure analysis?

Environmental factors such as temperature, humidity, chemical exposure, and loading conditions can
accelerate material degradation and influence failure modes, making their consideration crucial for

accurate failure analysis.

Additional Resources

Failure Analysis of Engineering Materials: Investigating Causes and Enhancing Reliability

Failure analysis of engineering materials is a critical discipline that underpins the safety, efficiency, and



longevity of countless industrial applications. From aerospace components enduring extreme stresses
to everyday infrastructure elements, understanding why materials fail is essential for preventing
catastrophic breakdowns, optimizing performance, and guiding innovation in material science. This
article delves into the methodologies, causes, and implications of failure analysis in engineering

materials, highlighting its integral role in modern engineering practices.

Understanding Failure Analysis of Engineering Materials

At its core, failure analysis of engineering materials involves systematically examining materials and
components that have malfunctioned or fractured to determine the root causes of failure. This
investigative process is multidisciplinary, combining principles of materials science, mechanical
engineering, chemistry, and even forensic analysis. The ultimate goal is to identify not only the
immediate cause but also any underlying factors contributing to the failure, such as design flaws,

manufacturing defects, or environmental influences.

Failure mechanisms can be diverse, including brittle fracture, fatigue, corrosion, wear, creep, and
thermal degradation. Each mode presents unique challenges for detection and analysis. For instance,
fatigue failure often initiates at microscopic cracks that propagate over time, whereas corrosion can

gradually compromise a component’s integrity without obvious surface indications initially.

Common Causes of Material Failures

Analysis frequently reveals that failure is rarely due to a single factor. Instead, it results from a

complex interplay of stresses and environmental conditions acting over time. Key contributors include:

¢ Mechanical Overload: Exceeding the material’s yield or ultimate strength, whether due to

unexpected loads or design miscalculations.



» Fatigue: Repeated cyclic loading causing crack initiation and growth, especially in metallic

components.

e Corrosion and Environmental Degradation: Chemical reactions with the environment that weaken

the material structure.

e Manufacturing Defects: Inclusions, voids, improper heat treatments, or residual stresses

introduced during fabrication.

» Design Errors: Inadequate factor of safety, improper material selection, or insufficient

consideration of loading conditions.

Understanding these causes enables engineers to implement corrective actions and preventive

strategies, reducing the risk of recurrence.

Techniques and Tools in Failure Analysis

Modern failure analysis relies heavily on advanced analytical tools and testing methods to uncover
microscopic and macroscopic evidence within failed components. Some of the most widely employed

techniques include:

Visual and Macroscopic Examination

The initial step often involves a thorough visual inspection to identify obvious signs such as
deformation, discoloration, or surface cracks. Macroscopic examination helps guide subsequent, more

detailed investigations.



Microscopic Analysis

Techniques like optical microscopy and scanning electron microscopy (SEM) reveal microstructural
features, crack propagation paths, and fracture surface morphology. SEM, in particular, provides high-
resolution imaging and elemental analysis through energy-dispersive X-ray spectroscopy (EDS), crucial

for identifying corrosion products or contaminants.

Mechanical Testing

Tests such as tensile, hardness, and impact testing quantify material properties and compare them
against specifications. This can reveal whether the material met required standards or suffered

degradation.

Non-Destructive Testing (NDT)

Methods like ultrasonic testing, radiography, magnetic particle inspection, and dye penetrant testing
detect internal or surface defects without damaging the component, often used before failure occurs as

part of maintenance regimes.

Chemical and Metallurgical Analysis

Spectroscopic techniques and metallography assess material composition and microstructure.
Deviations from expected alloy compositions or phases can indicate improper processing or

contamination.



Case Studies: lllustrating the Impact of Failure Analysis

Real-world examples highlight the importance of failure analysis in engineering materials.

Fatigue Failure in Aircraft Components

Aircraft structures are subjected to cyclic stresses that can lead to fatigue cracks. A notable case
involved a jet engine blade that fractured mid-flight due to fatigue initiated at an undetected micro-
crack. Failure analysis using SEM and fractography identified the crack origin and propagation pattern,
leading to revised inspection protocols and improved blade materials, significantly enhancing flight

safety.

Corrosion-Induced Pipeline Rupture

An oil pipeline ruptured due to unexpected corrosion despite standard protective coatings. Analysis
revealed that microbially influenced corrosion (MIC) was the culprit, with bacteria accelerating metal
degradation from the inside. This insight prompted the adoption of biocide treatments and improved

coating technologies.

Integrating Failure Analysis into Engineering Design and

Maintenance

The insights gained from failure analysis of engineering materials are invaluable for refining design
criteria, selecting appropriate materials, and establishing effective maintenance schedules. By

understanding failure modes, engineers can:
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. Optimize material selection based on environmental exposure and load conditions.

N

. Implement design modifications to minimize stress concentrations.

w

. Develop predictive maintenance strategies using non-destructive evaluation techniques.

N

. Improve manufacturing processes to reduce residual stresses and defects.

Such proactive measures not only enhance safety and reliability but also reduce costs associated with

unplanned downtime and catastrophic failures.

The Role of Standards and Regulations

International standards, such as ASTM and ISO guidelines, provide frameworks for conducting failure
analysis and reporting findings. Compliance ensures consistency, facilitates knowledge sharing, and

promotes best practices across industries.

Emerging Trends in Failure Analysis

Advances in technology continue to transform failure analysis of engineering materials. The integration
of machine learning algorithms with imaging data enhances defect detection and pattern recognition.
Additionally, in situ monitoring using sensors provides real-time data on material health, enabling

earlier intervention.

Additive manufacturing introduces new challenges and opportunities for failure analysis. The unique
microstructures formed during 3D printing require tailored investigation approaches to understand their

failure behaviors under various conditions.



As industries push for more sustainable and lightweight materials, failure analysis adapts to evaluate
novel composites and alloys, ensuring these innovations maintain structural integrity under demanding

applications.

Failure analysis of engineering materials remains indispensable for maintaining the balance between
innovation and safety. Through meticulous investigation and continuous improvement, it helps
engineers safeguard infrastructure, optimize performance, and extend the lifespan of critical

components across diverse sectors.

Failure Analysis Of Engineering Materials

failure analysis of engineering materials: Failure Analysis of Engineering Materials
Charles R. Brooks, Ashok Choudhury, 2002 Suitable for engineers, this work presents a tool for
expert investigation and analysis of component failures. It is designed-to-be-used introduction to
principals and practices. It includes: 500 illustrations; pinpoints fracture type with comparative
fractographs; and can be used as expert examples in reports.

failure analysis of engineering materials: Engineering Materials 3 David Rayner Hunkin
Jones, 1993 Aims to provide undergraduate and graduate students with a source of practical
information on the design implications of material properties, building on the basic material
contained in Engineering Materials 1 and 2. The text presents a series of case studies drawn from
real situations.

failure analysis of engineering materials: Damage and Fracture Mechanics Taoufik
Boukharouba, Mimoun Elboujdaini, Guy Pluvinage, 2009-08-09 The First African InterQuadrennial
ICF Conference “AIQ-ICF2008” on Damage and Fracture Mechanics - Failure Analysis of
Engineering Materials and Structures”, Algiers, Algeria, June 1-5, 2008 is the first in the series of
InterQuadrennial Conferences on Fracture to be held in the continent of Africa. During the
conference, African researchers have shown that they merit a strong reputation in international
circles and continue to make substantial contributions to the field of fracture mechanics. As in most
countries, the research effort in Africa is und- taken at the industrial, academic, private sector and
governmental levels, and covers the whole spectrum of fracture and fatigue. The AIQ-ICF2008 has
brought together researchers and engineers to review and discuss advances in the development of
methods and approaches on Damage and Fracture Mechanics. By bringing together the leading
international experts in the field, AIQ-ICF promotes technology transfer and provides a forum for
industry and researchers of the host nation to present their accomplishments and to develop new
ideas at the highest level. International Conferences have an important role to play in the technology
transfer process, especially in terms of the relationships to be established between the participants
and the informal exchange of ideas that this ICF offers.

failure analysis of engineering materials: Failure Analysis in Engineering Applications
Shin-Ichi Nishida, 2014-05-15 Failure Analysis in Engineering Applications deals with equipment and
machine design together with examples of failures and countermeasures to avoid such failures. This
book analyzes failures in facilities or structures and the ways to prevent them from happening in the
future. The author describes conventional terms associated with failure or states of failure including
the strength of materials, as well as the procedure in failure analysis (materials used, design stress,
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service conditions, simulation, examination of results). The author also describes the mechanism of
fatigue failure and prediction methods to estimate the remaining life of affected structures. The
author cites some precautions to be followed in actual failure analysis such as detailed observation
on the fracture site, removal of surface deposits (for example, rusts) without altering the fracture
size or shape, The book gives examples of analysis of failure involving a crane head sheave hanger,
wire rope, transmission shaft, environmental failure of fastening screws, and failures in rail joints.
This book is intended for civil and industrial engineers, for technical designers or engineers involved
in the maintenance of equipment, machineries, and structures.

failure analysis of engineering materials: Damage and Fracture Mechanics Taoufik
Boukharouba, Mimoun Elboujdaini, Guy Pluvinage, 2009-08-29 The First African InterQuadrennial
ICF Conference “AIQ-ICF2008” on Damage and Fracture Mechanics - Failure Analysis of
Engineering Materials and Structures”, Algiers, Algeria, June 1-5, 2008 is the first in the series of
InterQuadrennial Conferences on Fracture to be held in the continent of Africa. During the
conference, African researchers have shown that they merit a strong reputation in international
circles and continue to make substantial contributions to the field of fracture mechanics. As in most
countries, the research effort in Africa is und- taken at the industrial, academic, private sector and
governmental levels, and covers the whole spectrum of fracture and fatigue. The AIQ-ICF2008 has
brought together researchers and engineers to review and discuss advances in the development of
methods and approaches on Damage and Fracture Mechanics. By bringing together the leading
international experts in the field, AIQ-ICF promotes technology transfer and provides a forum for
industry and researchers of the host nation to present their accomplishments and to develop new
ideas at the highest level. International Conferences have an important role to play in the technology
transfer process, especially in terms of the relationships to be established between the participants
and the informal exchange of ideas that this ICF offers.

failure analysis of engineering materials: Damage and Fracture Mechanics Taoufik
Boukharouba, Mimoun Elboujdaini, Guy Pluvinage, 2009-08-12 The First African InterQuadrennial
ICF Conference “AIQ-ICF2008” on Damage and Fracture Mechanics - Failure Analysis of
Engineering Materials and Structures”, Algiers, Algeria, June 1-5, 2008 is the first in the series of
InterQuadrennial Conferences on Fracture to be held in the continent of Africa. During the
conference, African researchers have shown that they merit a strong reputation in international
circles and continue to make substantial contributions to the field of fracture mechanics. As in most
countries, the research effort in Africa is und- taken at the industrial, academic, private sector and
governmental levels, and covers the whole spectrum of fracture and fatigue. The AIQ-ICF2008 has
brought together researchers and engineers to review and discuss advances in the development of
methods and approaches on Damage and Fracture Mechanics. By bringing together the leading
international experts in the field, AIQ-ICF promotes technology transfer and provides a forum for
industry and researchers of the host nation to present their accomplishments and to develop new
ideas at the highest level. International Conferences have an important role to play in the technology
transfer process, especially in terms of the relationships to be established between the participants
and the informal exchange of ideas that this ICF offers.

failure analysis of engineering materials: Deformation and Fracture Mechanics of
Engineering Materials Richard W. Hertzberg, Richard P. Vinci, Jason L. Hertzberg, 2020-07-08
Deformation and Fracture Mechanics of Engineering Materials, Sixth Edition, provides a detailed
examination of the mechanical behavior of metals, ceramics, polymers, and their composites.
Offering an integrated macroscopic/microscopic approach to the subject, this comprehensive
textbook features in-depth explanations, plentiful figures and illustrations, and a full array of student
and instructor resources. Divided into two sections, the text first introduces the principles of elastic
and plastic deformation, including the plastic deformation response of solids and concepts of stress,
strain, and stiffness. The following section demonstrates the application of fracture mechanics and
materials science principles in solids, including determining material stiffness, strength, toughness,
and time-dependent mechanical response. Now offered as an interactive eBook, this fully-revised



edition features a wealth of digital assets. More than three hours of high-quality video footage helps
students understand the practical applications of key topics, supported by hundreds of PowerPoint
slides highlighting important information while strengthening student comprehension. Numerous
real-world examples and case studies of actual service failures illustrate the importance of applying
fracture mechanics principles in failure analysis. Ideal for college-level courses in metallurgy and
materials, mechanical engineering, and civil engineering, this popular is equally valuable for
engineers looking to increase their knowledge of the mechanical properties of solids.

failure analysis of engineering materials: Handbook of Materials Failure Analysis Abdel
Salam Hamdy Makhlouf, Mahmood Aliofkhazraei, 2019-10-25 Handbook of Materials Failure
Analysis: With Case Studies from the Electronics Industries examines the reasons materials fail in
certain situations, including material defects and mechanical failure as a result of various causes.
The book begins with a general overview of materials failure analysis and its importance. It then
proceeds to discussions on the types of failure analysis, specific tools and techniques, and an
analysis of materials failure from various causes. As failure can occur for several reasons, including
materials defects-related failure, materials design-related failure, or corrosion-related failures, the
topics covered in this comprehensive source are an important tool for practitioners.

failure analysis of engineering materials: Fractography of Modern Engineering
Materials John E. Masters, L. N. Gilbertson, 1993

failure analysis of engineering materials: Engineering Materials David R. H. Jones, 1993

failure analysis of engineering materials: Failure Analysis of Engineering Structures V.
Ramachandran, 2005 Printbegraensninger: Der kan printes 10 sider ad gangen og max. 40 sider pr.
session

failure analysis of engineering materials: Metallurgical Failure Analysis Charlie R. Brooks,
Ashok Choudhury, 1993 Metallurgical failure analysis is vitally important to materials, metallurgical,
and mechanical engineers responsible for the evaluation of faulty machinery and structural
components. This reference provides an introduction to the basic principles of conditions leading to
fracture and the methods for determining the causes of failure in metal parts.

failure analysis of engineering materials: Failure Analysis Jose Luis Otegui, 2014-01-02 This
book addresses the failures of structural elements, i.e. those components whose primary mission is
to withstand mechanical loads. The book is intended as a self-contained source for those with
different technical grades, engineers and scientists but also technicians in the field can benefit from
its reading.

failure analysis of engineering materials: Failure Analysis Case Studies II D.R.H. Jones,
2013-10-22 The first book of Failure Analysis Case Studies selected from volumes 1, 2 and 3 of the
journal Engineering Failure Analysis was published by Elsevier Science in September 1998. The
book has proved to be a sought-after and widely used source of reference material to help people
avoid or analyse engineering failures, design and manufacture for greater safety and economy, and
assess operating, maintenance and fitness-for-purpose procedures. In the last three years,
Engineering Failure Analysis has continued to build on its early success as an essential medium for
the publication of failure analysis cases studies and papers on the structure, properties and
behaviour of engineering materials as applied to real problems in structures, components and
design.Failure Analysis Case Studies II comprises 40 case studies describing the analysis of real
engineering failures which have been selected from volumes 4, 5 and 6 of Engineering Failure
Analysis. The case studies have been arranged in sections according to the specific type of failure
mechanism involved. The failure mechanisms covered are overload, creep, brittle fracture, fatigue,
environmental attack, environmentally assisted cracking and bearing failures. The book constitutes a
reference set of real failure investigations which should be useful to professionals and students in
most branches of engineering.

failure analysis of engineering materials: Handbook of Materials Failure Analysis with Case
Studies from the Chemicals, Concrete and Power Industries Abdel Salam Hamdy Makhlouf,
Mahmood Aliofkhazraei, 2015-09-07 Handbook of Materials Failure Analysis: With Case Studies



from the Chemicals, Concrete and Power Industries provides an in-depth examination of materials
failure in specific situations, a vital component in both developing and engineering new solutions.
This handbook covers analysis of materials failure in the chemical, power, and structures arenas,
where the failure of a single component can result in devastating consequences and costs. Material
defects, mechanical failure as a result of improper design, corrosion, surface fracture, and other
failure mechanisms are described in the context of real world case studies involving steam
generators, boiler tubes, gas turbine blades, welded structures, chemical conversion reactors and
more. This book is an indispensable reference for engineers and scientists studying the mechanisms
of failure in these fields. - Introduces readers to modern analytical techniques in materials failure
analysis - Combines foundational knowledge with current research on the latest developments and
innovations in the field - Includes many compelling case studies of materials failure in chemical
processing plants, concrete structures, and power generation systems

failure analysis of engineering materials: What Every Engineer Should Know about
Material and Component Failure, Failure Analysis and Litigation Lawrence Eugene Murr,
1986-12-08

failure analysis of engineering materials: Handbook of Materials Failure Analysis Abdel
Salam Hamdy Makhlouf, Mahmood Aliofkhazraei, 2019-10-22 Handbook of Materials Failure
Analysis: With Case Studies from the Electronics Industries examines the reasons materials fail in
certain situations, including material defects and mechanical failure as a result of various causes.
The book begins with a general overview of materials failure analysis and its importance. It then
proceeds to discussions on the types of failure analysis, specific tools and techniques, and an
analysis of materials failure from various causes. As failure can occur for several reasons, including
materials defects-related failure, materials design-related failure, or corrosion-related failures, the
topics covered in this comprehensive source are an important tool for practitioners. - Provides the
most up-to-date and balanced coverage of failure analysis, combining foundational knowledge and
current research on the latest developments and innovations in the field - Offers an ideal
accompaniment for those interested in materials forensic investigation, failure of materials, static
failure analysis, dynamic failure analysis, and fatigue life prediction - Presents compelling new case
studies from key industries to demonstrate concepts

failure analysis of engineering materials: Characterization and Failure Analysis of Plastics
ASM International, Steve Lampman, 2003-01-01 The selection and application of engineered
materials is an integrated process that requires an understanding of the interaction between
materials properties, manufacturing characteristics, design considerations, and the total life cycle of
the product. This reference book on engineering plastics provides practical and comprehensive
coverage on how the performance of plastics is characterized during design, property testing, and
failure analysis. The fundamental structure and properties of plastics are reviewed for general
reference, and detailed articles describe the important design factors, properties, and failure
mechanisms of plastics. The effects of composition, processing, and structure are detailed in articles
on the physical, chemical, thermal, and mechanical properties. Other articles cover failure
mechanisms such as: crazing and fracture; impact loading; fatigue failure; wear failures, moisture
related failure; organic chemical related failure; photolytic degradation; and microbial degradation.
Characterization of plastics in failure analysis is described with additional articles on analysis of
structure, surface analysis, and fractography.

failure analysis of engineering materials: Miniaturized Testing of Engineering
Materials V. Karthik, K.V. Kasiviswanathan, Baldev Raj, 2016-09-15 This book is a comprehensive
overview of methods of characterizing the mechanical properties of engineering materials using
specimen sizes in the micro-scale regime (0.3-5.0 mm). A range of issues associated with miniature
specimen testing like correlation methodologies for data transferability between different specimen
sizes, use of numerical simulation/analysis for data inversion, application to actual structures using
scooped out samples or by in-situ testing, and more importantly developing a common code of
practice are discussed and presented in a concise manner.



failure analysis of engineering materials: Handbook of Materials Selection for
Engineering Applications George Murray, 1997-07-03 Reflecting the rapid advances in new
materials development, this work offers up-to-date information on the properties and applications of
various classes of metals, polymers, ceramics and composites. It aims to simplify the materials
selection process and show how to lower materials and manufacturing costs, drawing on such
sources as vendor supplie
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