
cross hatch paint adhesion test

cross hatch paint adhesion test is a widely used method to evaluate the
adhesion quality of paint coatings on various substrates. This test is
essential in industries such as automotive, aerospace, and manufacturing,
where the durability and performance of painted surfaces are critical. By
performing a systematic cross hatch adhesion test, manufacturers can identify
potential adhesion failures, ensure compliance with industry standards, and
improve coating formulations. This article explores the principles,
procedure, equipment, interpretation, and applications of the cross hatch
paint adhesion test, providing a comprehensive understanding of this vital
quality control technique.
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Understanding the Cross Hatch Paint Adhesion
Test
The cross hatch paint adhesion test is a qualitative method designed to
assess the adhesion strength of a coating layer to its substrate. It involves
cutting a lattice pattern into the paint film using a specialized cutting
tool, followed by applying and removing adhesive tape over the cuts. The test
evaluates how much paint detaches from the substrate when the tape is
removed, indicating the adhesion quality. This technique is favored for its
simplicity, cost-effectiveness, and quick results, making it a common choice
for routine inspection in production environments.

Purpose and Importance
Adhesion testing is crucial for ensuring the longevity and protective
performance of coatings. Poor adhesion can lead to premature coating failure,



corrosion, and surface degradation, resulting in increased maintenance costs
and reduced product lifespan. The cross hatch paint adhesion test helps
detect weak bonding areas and verify the effectiveness of surface preparation
and coating processes.

Types of Adhesion Tests
While the cross hatch test is popular, it is one of several adhesion testing
methods. Others include pull-off adhesion tests, bend tests, and scratch
tests, each providing different insights into coating performance. The cross
hatch method offers a balance between simplicity and informative results,
often serving as an initial screening tool before more quantitative tests are
employed.

Equipment and Materials Required
Performing the cross hatch paint adhesion test requires specific tools and
materials to ensure accuracy and repeatability. The quality of equipment
directly affects the reliability of results.

Cutting Tool
A multi-blade cutter or a single-blade razor knife is used to make precise
cuts in the paint film. Multi-blade cutters are preferred for creating
uniform grid patterns efficiently. The blade must be sharp to avoid damaging
the substrate beneath the coating.

Adhesive Tape
Specialized adhesive tape with defined adhesion properties is used to test
the paint’s adhesion. The tape must adhere firmly to the paint but be
removable without leaving residue. Commonly used tapes include pressure-
sensitive tapes conforming to standards such as ASTM or ISO.

Additional Materials
Other materials include a ruler or measuring device to ensure correct spacing
of cuts, a cleaning solvent for surface preparation, and magnification tools
for inspecting the cut area after testing.



Step-by-Step Procedure for Conducting the Test
The cross hatch paint adhesion test follows a standardized procedure to
maintain consistency across different samples and testing environments.

Preparation of the Surface
Before testing, the coated surface must be clean and dry. Contaminants such
as oil, dust, or moisture can affect adhesion and lead to inaccurate results.
Surface cleaning is typically done with solvents compatible with the coating.

Creating the Cross Hatch Pattern
Using the cutting tool, a series of parallel cuts are made through the paint
film down to the substrate. The cuts should be evenly spaced, usually 1 to 2
millimeters apart, depending on the coating thickness. After the first set of
cuts, a second set is made perpendicular to the first, forming a grid or
lattice pattern.

Applying and Removing the Tape
A piece of adhesive tape is firmly applied over the cross hatch pattern,
ensuring full contact with the paint surface. The tape is pressed to remove
air bubbles and then removed by pulling it back at a consistent angle and
speed, typically at 60 degrees to the surface.

Evaluating the Damage
After tape removal, the area is inspected for paint detachment. The extent of
coating removal from the grid squares determines the adhesion quality.
Inspection can be done visually or under magnification to detect small flakes
or peeling areas.

Interpreting Test Results and Ratings
Results from the cross hatch paint adhesion test are commonly rated using
standardized classification systems that quantify the degree of paint
removal.

Rating Scales
One widely used scale is the ASTM D3359 standard, which defines adhesion
ratings from 5B to 0B based on the percentage of coating removed:



5B: No peeling or removal of the coating; excellent adhesion.

4B: Small flakes removed at intersections; good adhesion.

3B: Coating removed along cuts less than 5%; fair adhesion.

2B: Coating removed along cuts between 5% and 15%; poor adhesion.

1B: Coating removed along cuts between 15% and 35%; very poor adhesion.

0B: Flaking and removal over greater than 35%; failure.

Factors Influencing Ratings
Adhesion ratings depend on factors such as coating type, thickness, substrate
material, and surface preparation. Consistent testing conditions and
adherence to standards are critical for meaningful comparisons.

Factors Affecting Adhesion and Test Accuracy
Several variables can impact the accuracy and reliability of the cross hatch
paint adhesion test results.

Surface Preparation
Improper cleaning or inadequate surface treatment may reduce coating
adhesion. Surface roughness, contamination, and chemical incompatibilities
influence bonding strength.

Coating Properties
The chemical composition, curing process, and thickness of the paint affect
adhesion. Some coatings require specific primers or curing conditions to
achieve optimal bonding.

Environmental Conditions
Temperature, humidity, and exposure to chemicals can degrade adhesion over
time. Testing should consider environmental factors that mimic service
conditions for realistic assessments.



Testing Technique
Variations in cut spacing, tape application pressure, and tape removal speed
can cause inconsistent results. Strict adherence to standardized procedures
minimizes such discrepancies.

Applications and Industry Standards
The cross hatch paint adhesion test is integrated into quality control
protocols across multiple industries, supported by various standards.

Industry Applications
Common sectors using this test include automotive manufacturing, aerospace
coatings, industrial equipment, and architectural finishes. It helps verify
coating durability and compliance with contractual or regulatory
requirements.

Relevant Standards
Standards such as ASTM D3359, ISO 2409, and BS 3900 provide guidelines for
conducting the cross hatch test and interpreting results. These standards
ensure consistency and acceptance of test data globally.

Best Practices and Troubleshooting
To maximize the effectiveness of the cross hatch paint adhesion test,
adherence to best practices and awareness of common issues are essential.

Best Practices

Use fresh, sharp blades for cutting to avoid substrate damage.1.

Follow standardized cut spacing and pattern dimensions strictly.2.

Apply tape uniformly with consistent pressure and remove at a controlled3.
angle and speed.

Conduct tests in controlled environmental conditions when possible.4.

Document all test parameters and results for traceability.5.



Troubleshooting Common Problems
If excessive paint removal occurs, verify blade sharpness, tape quality, and
surface preparation. Irregular cuts or inconsistent tape removal may lead to
erroneous results requiring retesting. Calibration of tools and training of
personnel enhance test reliability.

Frequently Asked Questions

What is the purpose of the cross hatch paint
adhesion test?
The cross hatch paint adhesion test is used to evaluate the adhesion strength
of a coating or paint to a substrate by making a lattice pattern of cuts and
assessing the amount of coating that detaches.

How is the cross hatch paint adhesion test
performed?
The test involves making a series of cuts in a cross hatch pattern through
the coating to the substrate, applying adhesive tape over the cuts, and then
removing the tape to observe how much coating is removed, indicating adhesion
quality.

What standards govern the cross hatch paint adhesion
test?
Common standards include ASTM D3359 and ISO 2409, which provide detailed
procedures and classification criteria for assessing paint adhesion using the
cross hatch method.

What do the results of the cross hatch adhesion test
indicate?
Results are typically classified on a scale (e.g., 0B to 5B in ASTM D3359),
where higher ratings like 5B indicate excellent adhesion with no coating
detachment, and lower ratings indicate poor adhesion.

What factors can affect the accuracy of the cross
hatch paint adhesion test?
Factors include the type of cutting tool used, pressure applied during
cutting, tape adhesion strength, surface preparation, coating thickness, and
operator technique, all of which can influence test results.



Additional Resources
1. Cross Hatch Test: Principles and Applications in Coating Industry
This book provides a comprehensive overview of the cross hatch paint adhesion
test, exploring its principles and relevance in the coating industry. It
covers standard testing methods, proper execution, and interpretation of
results. Readers will find practical case studies demonstrating the test's
role in quality control and product development.

2. Adhesion Testing of Coatings: Techniques and Standards
Focusing on various adhesion testing methods, including the cross hatch test,
this book details the scientific background behind paint adhesion. It
discusses international standards such as ASTM and ISO, with step-by-step
guidance on performing tests and analyzing results. The book is ideal for
professionals seeking to improve coating durability assessment.

3. Surface Preparation and Adhesion Testing in Paint Technology
This text delves into the critical relationship between surface preparation
and paint adhesion, emphasizing the cross hatch test as a key evaluation
tool. It explains how different substrates and surface treatments affect
adhesion outcomes. Additionally, the book offers troubleshooting tips for
common adhesion failures.

4. Coating Adhesion: Testing Methods and Industrial Practices
A practical guide for industrial applications, this book covers the cross
hatch test alongside other adhesion evaluation techniques. It highlights best
practices for ensuring reliable and repeatable results in manufacturing
environments. Readers will benefit from insights into the impact of
environmental factors on adhesion.

5. Paint Testing Handbook: Adhesion and Durability
This handbook compiles essential information on paint testing, with a
dedicated section on the cross hatch adhesion test. It covers the theory
behind paint-substrate interactions and presents real-world examples of
adhesion testing in various industries. The book is suited for both beginners
and experienced technicians.

6. Fundamentals of Adhesion and Coating Performance
Exploring the science of adhesion, this book provides foundational knowledge
crucial to understanding tests like the cross hatch method. It discusses
molecular bonding mechanisms, surface energy, and how these influence coating
performance. The text integrates theory with practical testing approaches.

7. Quality Control in Coating Processes: Adhesion Testing Techniques
Designed for quality control professionals, this book examines the role of
adhesion tests, including cross hatch, in maintaining coating integrity. It
offers detailed protocols and quality benchmarks to ensure product
compliance. Case studies illustrate the consequences of poor adhesion and how
testing mitigates risks.

8. Industrial Coatings: Adhesion Evaluation and Testing Procedures



This volume focuses on adhesion evaluation within industrial coatings,
emphasizing standardized tests like the cross hatch method. It discusses
equipment, sample preparation, and data interpretation in-depth. The book
serves as a technical reference for coating engineers and laboratory
personnel.

9. Advances in Paint Adhesion Testing: Challenges and Innovations
Highlighting recent developments, this book explores innovations in adhesion
testing, including enhancements to the traditional cross hatch test. It
covers new materials, test automation, and improved accuracy techniques.
Researchers and industry experts will find valuable insights into future
trends in adhesion evaluation.
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  cross hatch paint adhesion test: Paint and Coating Testing Manual ,
  cross hatch paint adhesion test: Maintenance Issues and Alternate Corrosion
Protection Methods for Exposed Bridge Steel Tom W. Neal, National Cooperative Highway
Research Program, 1998 This synthesis will be of interest to state department of transportation
(DOT) bridge maintenance engineers, coating specialists, chemists, and researchers. Manufacturers
and suppliers of corrosion protection products and systems for exposed structural steel on existing
bridges will also find it of interest. This synthesis describes current practice regarding maintenance
and protection strategies for exposed structural steel on existing bridges. NCHRP Synthesis 251,
Lead-Based Paint Removal for Steel Highway Bridges ( 1997), provides a complementary and more
in-depth treatment of maintenance issues involving lead-based paint removal. This report of the
Transportation Research Board defines the maintenance management systems and decision making
criteria used by transportation agencies for maintaining exposed bridge steel. Material selection
criteria, surface preparation and application practices, quality control and quality assurance
programs, and funding mechanisms are discussed in detail. The impact of recent and proposed
environmental and worker protection regulations on current practice is reported. Information for the
synthesis was collected by surveying state transportation agencies and by conducting a literature
search. Responses to the survey, Appendix C to this document, are published on the Internet as
NCHRP Web Document 11.
  cross hatch paint adhesion test: Handbook of Metal Treatments and Testing Robert B. Ross,
1988-09-30 From reviews of the first edition:; A must for engineering libraries. - Materials Review
Series; Encyclopaedic and of immense practical value. - Physics in Technology
  cross hatch paint adhesion test: Contamination Mitigating Polymeric Coatings for
Extreme Environments Christopher J. Wohl, Douglas H. Berry, 2020-05-15 ​This volume provides
perspectives on the approaches, mechanisms, test methods, durability considerations, and
environmental concerns for contamination mitigating coatings and polymers with emphasis on their
use in more extreme aerospace and marine terrestrial environments. Parts of the Volume are
devoted to application of biomimetics to contamination mitigation polymeric coatings, low ice
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adhesion surfaces, insect residue adhesion resistance coatings, and marine biofouling mitigation
materials. By juxtaposing ice insect, and marine mitigation approaches, researchers and users may
more easily identify threads of similarity that will assist in future developments and potential
applications in these areas. The volume is of interest to chemists and material scientists in providing
awareness of both the need for efficacy in mitigating contamination and for appropriate coating
durability; to physicists in providing better understanding of the interaction between the
contaminant, the coated surface, and the surrounding environment; and to engineers in describing
the need for better scale-up tests between laboratory and field environments.
  cross hatch paint adhesion test: Shreir's Corrosion , 2009-02-27 This four-volume reference
work builds upon the success of past editions of Elsevier’s Corrosion title (by Shreir, Jarman, and
Burstein), covering the range of innovations and applications that have emerged in the years since
its publication. Developed in partnership with experts from the Corrosion and Protection Centre at
the University of Manchester, Shreir’s Corrosion meets the research and productivity needs of
engineers, consultants, and researchers alike. Incorporates coverage of all aspects of the corrosion
phenomenon, from the science behind corrosion of metallic and non-metallic materials in liquids and
gases to the management of corrosion in specific industries and applications Features cutting-edge
topics such as medical applications, metal matrix composites, and corrosion modeling Covers the
benefits and limitations of techniques from scanning probes to electrochemical noise and impedance
spectroscopy
  cross hatch paint adhesion test: Chemistry and Physics of Coatings Alistair R Marrion,
2007-10-31 The Chemistry and Physics of Coatings provides an introduction to the science
underpinning the paint (organic coatings) industry to graduate level chemists who may have no
previous knowledge of polymer-based technologies. This book stresses important physical
phenomena such as rheology, film formation, and mechanical properties, their exploitation in paint,
and the economic and legislative background against which coatings technology is tested. Attention
is given to the chemistry of the polymers, pigments, and solvents that compose typical coatings, and
the complex 'science and art' of formulating them effectively. The book also aims to give insights
into the commercial application of the chemistries described, and includes a glossary of industry and
polymer-related terms. Revised and updated, this second edition has been expanded to include
separate chapters on binders for high solids and solvent-free coatings, inorganic and hybrid coatings
and coatings formulation. There is also a new section on coatings additives. The Chemistry and
Physics of Coatings will be of particular interest to graduates of materials and polymer sciences and
related areas. It will also appeal to undergraduates, lecturers and those in the paint industry.
Extracts from reviews of 1st Edition ... readable and surprisingly comprehensive ... In short this is an
excellent book, which I recommend without hesitation. Journal of Materials Chemistry ..an
informative and thoroughly recommended volume. Polymer International
  cross hatch paint adhesion test: Adhesive Joints: Formation, Characteristics and
Testing Kash L. Mittal, 2023-01-27 This volume documents the proceedings of the Second
International Symposium on Adhesive Joints: Formation, Characteristics and Testing held in Newark,
NJ, May 22-24, 2000. Since the first symposium, held in 1982, there had been tremendous research
activity dealing with many aspects of adhesive joints. This volume contains a total of 21 papers,
which were all properly peer reviewed, revised and edited before inclusion. Therefore, this book is
not merely a collection of unreviewed manuscripts, but rather represents information which has
passed peer scrutiny. Furthermore, the authors were asked to update their manuscripts, so the
information contained in this book should be current and fresh. The book is divided into three parts:
1) General Papers; 2) Evaluation, Analysis and Testing; and 3) Durability Aspects. The topics covered
include: molecular brush concepts in enhancing strength of adhesive joints; factors affecting
performance of adhesive joints; substrate preparation and modification; interfacial/interphasial
aspects; determination of locus of failure; analysis and evaluation of adhesive joints using various
techniques; testing of adhesive joints; stress analysis; application of fracture mechanics; durability
aspects; accelerated environmental degradation of adhesive joints; solvent uptake; and adhesives



with special characteristics. This volume represents a commentary on the current R&D activity in
this arena and it should be of great value and interest to anyone interested in adhesive bonding /
adhesive joints. Furthermore, this volume contains a number of excellent review/overview articles,
which should be of particular value.
  cross hatch paint adhesion test: Organic Coatings Frank N. Jones, Mark E. Nichols, Socrates
Peter Pappas, 2017-10-02 The definitive guide to organic coatings, thoroughly revised and
updated—now with coverage of a range of topics not covered in previous editions Organic Coatings:
Science and Technology, Fourth Edition offers unparalleled coverageof organic coatings technology
and its many applications. Written by three leading industry experts (including a new,
internationally-recognized coatings scientist) it presents a systematic survey of the field, revises and
updates the material from the previous edition, and features new or additional treatment of such
topics as superhydrophobic, ice-phobic, antimicrobial, and self-healing coatings; sustainability, artist
paints, and exterior architectural primers. making it even more relevant and useful for scientists and
engineers in the field, as well as for students in coatings courses. The book incorporates up-to-date
coverage of recent developments in the field with detailed discussions of the principles underlying
the technology and their applications in the development, production, and uses of organic coatings.
All chapters in this new edition have been updated to assure consistency and to enable extensive
cross-referencing. The material presented is also applicable to the related areas of printing inks and
adhesives, as well as areas within the plastics industry. This new edition Completely revises
outdated chapters to ensure consistency and to enable extensive cross-referencing Correlates the
empirical technology of coatings with the underlying science throughout Provides expert
troubleshooting guidance for coatings scientists and technologists Features hundreds of illustrative
figures and extensive references to the literature A new, internationally-recognized coatings
scientist brings fresh perspective to the content. Providing a broad overview for beginners in the
field of organic coatings and a handy reference for seasoned professionals, Organic Coatings:
Science and Technology, Fourth Edition, gives you the information and answers you need, when you
need them.
  cross hatch paint adhesion test: Recent Advances and Applications of Thermoset Resins
Debdatta Ratna, 2022-02-19 Recent Advances and Applications of Thermoset Resins, Second Edition
provides a reference source for anyone interested in understanding the chemistry, processing,
properties, composites and applications of thermoset resins. Sections cover the chemistry of
thermoset resins and recent advances in various aspects, including toughening,
micro-reinforcement, nano-reinforcement, simultaneous nano-reinforcement and toughening. The
book provides detailed information on synthesis, characterization and processing techniques. A
critical review of the latest advances in thermoset-based composites and nanocomposites is also
presented, along with future directions of research in various areas of thermoset resins. This is a
valuable resource for researchers, scientists and advanced students in polymer science, plastics
engineering, adhesives and coatings, composites, and materials engineering, as well as R&D
professionals, engineers and manufacturers with an interest in thermoset resins and materials for
advanced applications. - Offers comprehensive information on the chemistry, processing, properties
and applications of thermoset resins - Presents and reviews cutting-edge developments in the field,
including sections on composites, nanocomposites, bio-based resins and 3D printing - Includes the
latest methods for analysis, characterization, testing and evaluation of thermoset materials
  cross hatch paint adhesion test: Adhesion Measurement of Films and Coatings K. L.
MIttal, 2022-12-19 No detailed description available for Adhesion Measurement of Films and
Coatings.
  cross hatch paint adhesion test: Rapidly Solidified Neodymium-Iron-Boron Permanent
Magnets John J. Croat, 2017-10-24 Rapidly Solidified Neodymium-Iron-Boron Permanent Magnets
details the basic properties of melt spun NdFeB materials and the entire manufacturing process for
rapidly solidified NdFeB permanent magnets. It covers the manufacturing process from the
commercial production of the melt spun or rapidly solidified powder, to the production and



properties of both isotropic bonded Nd and hot deformed anisotropic NdFeB magnets. In addition,
the book discusses the development and history of bonded rare earth transition metal magnets and
the discovery of the NdFeB compound, also covering melt spun NdFeB alloys and detailing the
magnetization process and spring exchange theory. The book goes over the production of melt
spinning development, the operation of a melt spinner, the processing of melt spun powder,
commercial grades of NdFeB magnetic powder and gas atomized NdFeB magnetic powders. Lastly,
the book touches on the major application and design advantages of bonded Nd Magnets. - Features
a unique perspective as the author is not only the inventor of NdFeB magnetic powder, but also
played a key role in developing many of the technologies covered - Provides a comprehensive look at
the history, fundamental properties, production processes, design and applications of bonded NdFeB
magnets - Includes discussion of the rare earth supply challenge, politics, and systems as it impacts
bonded NdFeB magnets
  cross hatch paint adhesion test: Duplex Systems J.F.H. van Eijnsbergen, 2012-12-02 This
book is unique in several aspects.• It is the first comprehensive text ever written on the subject of
duplex systems, which is the generic term for painted hot-dip galvanized steel.• Both the traditional
batch hot-dip galvanizing process and the modern sheet galvanizing processes are covered.• The
author offers a combination of practical information, which will enable the engineer to select the
proper materials, and scientific background information.• The practical guidelines are backed up
and supported by an impressive amount of technical and scientific discussions and justifications.•
Modern surface analysis tools and recent applications are described.• The world literature on the
subject matter is covered and is up to date.Duplex systems, which are based on the synergistic effect
of galvanizing and painting, offer maximum protection against corrosion of steel surfaces in
environments where galvanized steel alone cannot offer a sufficiently long resistance against rust
formation. Since adhesion problems can be eliminated by the correct application of special paint
products, and by sophisticated surface pretreatment and modern surface analyzing methods, duplex
systems are nowadays used in a large number of industrial and domestic applications. Major savings
can thus be achieved on materials and maintenance cost. Duplex systems serve also where colour is
required, e.g. for aesthetic reasons, for enhancing visibility or for camouflaging.The author of this
book has an unsurpassed experience in this field and the many case histories of successful (and
unsuccessful) use of duplex systems for corrosion prevention provide a wealth of practical
information. Including 108 colour illustrations, the book will be useful to a large group of industries,
such as the paint, metallurgical, galvanizing, building, automotive, electrical and chemical
industries.
  cross hatch paint adhesion test: BASF Handbook Basics of Coating Technology Hans-Joachim
Streitberger, Artur Goldschmidt, 2018-02-28 The industry�s most comprehensive handbook - now
available in its 3rd edition: the BASF Handbook covers the entire spectrum from coatings
formulation and relevant production processes through to practical application aspects. It takes a
journey through the industry�s various sectors, placing special emphasis on automotive coating and
industrial coating in general. The new edition has been completely updated, featuring several new
sections on nanoproducts, low-emissions, biobased materials, wind turbine coating, and smart
coatings.
  cross hatch paint adhesion test: Tool and Manufacturing Engineers Handbook:
Continuous Improvement Charles Wick, Ramon Bakerjian, Society of Manufacturing Engineers,
1983 Part of the renowned TMEH Series, the book contains hundreds of practical new ways to make
continuous improvement work, and keep on working: quality management guidelines, quality and
productivity improvement ideas, cost reduction tips, continuous process improvement, plus how to
use world class techniques such as TPM, TQM, benchmarking, JIT, activity-based costing, improving
customer/supplier relationships, and more. You'll also learn from best practices examples for quality
training, teamwork, empowerment, self-assessment using Baldrige Quality Award criteria, ISO 9000
audits and certification, and more.
  cross hatch paint adhesion test: BASF Handbook on Basics of Coating Technology Artur



Goldschmidt, Hans-Joachim Streitberger, 2003 The new Handbook on Basics of Coating Technology
is a classic reference recently updated with 18 years worth of new technology, standards, and
developments in the worldwide coating industry. This is an indispensable reference for anyone in the
industry. Whether you are involved in traditional processes or the most innovative, this handbook
will be a critical addition to your daily routine. Full of color images, graphs, and figures, the
handbook comes complete with standard tables, general classification figures, definitions, and an
extensive keyword index. Both engineers and technicians will find the answers they need within its
pages. Instead of solving problems after the fact, this handbook helps avoiding them in the first
place, saving time and money. This reference also gives beginners and practically oriented readers a
journey through the different coating segments clearly illustrated with lots of pictures. It also
outlines the social changes in the industry concerning environmental compatibility and toxicology
which have seriously affected product development.
  cross hatch paint adhesion test: Kirk-Othmer Concise Encyclopedia of Chemical Technology,
2 Volume Set Kirk-Othmer, 2007-07-16 This is an easily-accessible two-volume encyclopedia
summarizing all the articles in the main volumes Kirk-Othmer Encyclopedia of Chemical Technology,
Fifth Edition organized alphabetically. Written by prominent scholars from industry, academia, and
research institutions, the Encyclopedia presents a wide scope of articles on chemical substances,
properties, manufacturing, and uses; on industrial processes, unit operations in chemical
engineering; and on fundamentals and scientific subjects related to the field.
  cross hatch paint adhesion test: Handbook of Environmental Degradation of Materials
Myer Kutz, 2018-06-15 The Handbook of Environmental Degradation of Materials, Third Edition,
explains how to measure, analyze and control environmental degradation for a wide range of
industrial materials, including metals, polymers, ceramics, concrete, wood and textiles exposed to
environmental factors, such as weather, seawater, and fire. This updated edition divides the material
into four new sections, Analysis and Testing, Types of Degradation, Protective Measures and Surface
Engineering, then concluding with Case Studies. New chapters include topics on Hydrogen
Permeation and Hydrogen Induced Cracking, Weathering of Plastics, the Environmental Degradation
of Ceramics and Advanced Materials, Antimicrobial Layers, Coatings, and the Corrosion of Pipes in
Drinking Water Systems. Expert contributors to this book provide a wealth of insider knowledge and
engineering expertise that complements their explanations and advice. Case Studies from areas such
as pipelines, tankers, packaging and chemical processing equipment ensure that the reader
understands the practical measures that can be put in place to save money, lives and the
environment. - Introduces the reader to the effects of environmental degradation on a wide range of
materials, including metals, plastics, concrete, wood and textiles - Describes the kind of degradation
that effects each material and how best to protect it - Includes case studies that show how
organizations, from small consulting firms, to corporate giants design and manufacture products
that are more resistant to environmental effects
  cross hatch paint adhesion test: International Conference on Frontiers of Energy,
Environmental Materials and Civil Engineering (FEEMCE 2013) Roger D. W. Zheng,
2013-12-26 The main objective of FEEMCE 2013 is to provide a platform for researchers, engineers,
academicians as well as industrial professionals from all over the world to present their research
results and development activities in Energy, Environmental Materials and Civil Engineering. This
conference provides opportunities for the delegates to exchange new ideas and experiences face to
face, to establish business or research relations and to find global partners for future collaboration.
  cross hatch paint adhesion test: EMC for Product Designers Tim Williams, 2014-06-28
EMC for Product Designers: Meeting the European EMC Directives is a six-chapter text that
considers the by-product of the co-existence of all kinds of radio services, called electromagnetic
compatibility (EMC). This book discusses the solution to the damaging frequency interference of
EMC and the problem of EMC to electronic equipment. The opening chapter considers the effect of
adapting the EMC Directives to decrease the economic damage being caused by electromagnetic
interference, as well as the analysis, definition, and compliance of EMC and EMC Directives. The



next chapters deal with the measurement of EMC; RF emission testing; features of circuits, layout,
and grounding; digital and analogue circuit design; and description of interfaces, filtering, and
shielding. These topics are followed by discussion of the equipment for mains harmonic emission,
the facilities and equipment for measuring RF susceptibility, and the transient susceptibility to ESD.
The concluding chapters examine the use of performance criteria in measuring EMC. These chapters
describe the features and application of the Fourier spectrum. The book can provide useful
information to economists, engineers, radio technicians, students, and researchers.
  cross hatch paint adhesion test: Thermally Sprayed Metal Coatings to Protect Steel Pilings
James A. Ellor, Walter T. Young, John Repp, National Cooperative Highway Research Program, 2004
Research sponsored by the American Association of State Highway and Transportation Officials in
cooperation with the Federal Highway Administration.
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