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Explore comprehensive standard test methods designed specifically for textile composites, crucial for 
accurate material characterization and ensuring quality. These established procedures facilitate the 
rigorous evaluation of fabric mechanical properties and overall performance, providing essential data 
for research, development, and industrial applications of these advanced materials.
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Standard Test Methods for Textile Composites

Standard testing methods for composite laminates reinforced with continuous networks of braided, 
woven, or stitched fibers have been evaluated. The microstructure of these textile' composite materials 
differs significantly from that of tape laminates. Consequently, specimen dimensions and loading 
methods developed for tape type composites may not be applicable to textile composites. To this end, a 
series of evaluations were made comparing testing practices currently used in the composite industry. 
Information was gathered from a variety of sources and analyzed to establish a series of recommended 
test methods for textile composites. The current practices established for laminated composite materials 
by ASTM and the MIL-HDBK-17 Committee were considered. This document provides recommended 
test methods for determining both in-plane and out-of-plane properties. Specifically, test methods 
are suggested for: unnotched tension and compression; open and filled hole tension; open hole 
compression; bolt bearing; and interlaminar tension. A detailed description of the material architectures 
evaluated is also provided, as is a recommended instrumentation practice. Masters, John E. and 
Portanova, Marc A. Unspecified Center...

Test Methods for Textile Composites

Various test methods commonly used for measuring properties of tape laminate composites were 
evaluated to determine their suitability for the testing of textile composites. Three different types of 
textile composites were utilized in this investigation: two-dimensional (2-D) triaxial braids, stitched 
uniweave fabric, and three-dimensional (3-D) interlock woven fabric. Four 2-D braid architectures, five 
stitched laminates, and six 3-D woven architectures were tested. All preforms used AS4 fibers and 
were resin-transfer-molded with Shell RSL-1895 epoxy resin. Ten categories of material properties 
were investigated: tension, open-hole tension, compression, open-hole compression, in-plane shear, 
filled-hole tension, bolt bearing, interlaminar tension, interlaminar shear, and interlaminar fracture 
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toughness. Different test methods and specimen sizes were considered for each category of test. 
Strength and stiffness properties obtained with each of these methods are documented in this report for 
all the material systems mentioned above. Minguet, Pierre J. and Fedro, Mark J. and Gunther, Christian 
K. Unspecified Center NASA-CR-4609, NAS 1.26:4609 NAS1-19247; RTOP 510-02-12-09...

Standard Methods for Unnotched Tension Testing of Textile Composites

An investigation was conducted by researchers at the Boeing Defense & Space Group to investigate 
the effects of specimen sizing on several braided textile materials. Test results from this and other test 
programs were compared in an effort to determine what effect, if any, specimen size has on elastic 
property measurements of unnotched tension test. In general, the unnotched tensile strength of 2-D 
braids was found to be insensitive to specimen width, length, or thickness effects. The results from this 
study suggest that standard testing methods used for tape materials may be sufficient for tension testing 
of textile composite materials. Specifically, the straight sided specimen geometry described in ASTM 
3034, and used by Boeing, should provide acceptable results. Further experiments performed at Boeing 
and by other investigators on other textile architectures suggest similar results. Although specimen size 
studies were not conducted, failing stresses varied on the same order as those obtained with the 2-D 
materials. This suggests that the accuracy of the results were consistent with those obtained with the 
2-D materials. Portanova, M. A. Unspecified Center NAS1-19000; RTOP 505-63-50-04

Standard Methods for Open Hole Tension Testing of Textile Composites

The response of three 2-D braided materials to bolt bearing loading was evaluated using data 
generated by Boeing Defense and Space Group in Philadelphia, PA. Three test methods, stabilized 
single shear, unstabilized single shear, and double shear, were compared. In general, these textile 
composites were found to be sensitive to bolt bearing test methods. The stabilized single shear method 
yielded higher strengths than the unstabilized single shear method in all cases. The double shear test 
method always produced the highest strengths but these results may be somewhat misleading. It is 
therefore recommended that standard material comparisons be made using the stabilized single shear 
test method. The effects of two geometric parameters, W/D and e/D, were also studied. An evaluation 
of the effect of the specimen width (W) to hole diameter (D) ratio concluded that bolt bearing responses 
were consistent with open hole tension results. A W/D ratio of 6 or greater should be maintained. The 
proximity of the hole to the specimen edge significantly affected strength. In all cases, strength was 
improved by increasing the ratio of the distance from the hole center to the specimen edge (e) to the 
hole diameter (D) above 2. An e/D ratio of 3 or greater is recommended. Portanova, M. A. and Masters, 
J. E. Langley Research Center NAS1-19000; RTOP 505-63-50-04...

Standard Methods for Bolt-Bearing Testing of Textile Composites

Sizing effects have been investigated by comparing the open hole failure strengths of each of the four 
different braided architectures as a function of specimen thickness, hole diameter, and the ratio of 
specimen width to hole diameter. The data used to make these comparisons was primarily generated by 
Boeing. Direct comparisons of Boeing's results were made with experiments conducted at West Virginia 
University whenever possible. Indirect comparisons were made with test results for other 2-D braids 
and 3-D weaves tested by Boeing and Lockheed. In general, failure strength was found to decrease 
with increasing plate thickness, increase with decreasing hole size, and decreasing with decreasing 
width to diameter ratio. The interpretation of the sensitive to each of these geometrical parameters was 
complicated by scatter in the test data. For open hole tension testing of textile composites, the use 
of standard testing practices employed by industry, such as ASTM D5766 - Standard Test Method for 
Open Hole Tensile Strength of Polymer Matrix Composite Laminates should provide adequate results 
for material comparisons studies. Portanova, M. A. and Masters, J. E. Unspecified Center NAS1-19000; 
RTOP 505-63-50-04...

Test Methods for Textile Composites

Textile testing is an important field of textile sciences involving experimental evaluation of conventional 
as well as technical textile products. This book aims to provide technical details, required protocols and 
procedures for conducting any specific evaluation test along with key parameters. The book covers 
the topics in two main sections, first one for the conventional textile testing techniques starting from 
fiber to final product while the second one focusses on testing of technical textiles. Written with a 
reader friendly approach, it will cater to graduate students in textile engineering as well as industry 



personnel, focusing on following key points: Addresses all techniques for testing both conventional and 
technical textiles. Describes testing techniques compliance with the latest requirements of the updated 
EN ISO and AATCC standards. Provides detailed description on the testing of technical textiles and 
their products. Discusses the operations conditions, like atmospheric conditions, and human error with 
cause and effect diagrams. Covers both destructive and non-destructive testing.

Standard Methods for Open Hole Tension Testing of Textile Composites

The high degree of heterogeneity of textile composites was found to be the primary problem in 
analysis and testing. A concept was developed based on a description of the local variation of the 
material stiffness matrix using a spline interpolation. The role of this stiffness function is to facilitate 
the calculation of the material stiffness matrix at any given position or for arbitrary domains in the 
form of finite elements.Based on this approach, two different methods were developed. In the first 
method the average material stiffness matrix is calculated for a finite element and subsequently 
the elemental stiffness matrix of this element is assembled. In the second approach the elemental 
stiffness matrix is calculated directly using the local material stiffness at the integration points of the 
finite element. This concept was then applied to the plate twist test. The numerical analysis of this 
test was done in order to determine the influence of heterogeneity on the test results. It was shown 
that this test measures the in-plane shear modulus largely independent of the representative volume 
element (RVE) size. Both finite element approaches were then applied to the V-notched beam shear 
test, to investigate the applicability of this test to the measurement of the shear properties. The test 
set-up as well as numerical parameters of the finite element analysis of the test were studied. It was 
possible to derive limits for the applicability of the V-notched beam shear test in terms of RVE size, as 
well as set up guidelines for the finite element analysis of textile composites. With electronic speckle 
pattern interferometry, which enables full-field displacement and strain measurements, tensile tests 
were carried out on 3D-woven textile composite specimens. With the agreement of the experimental 
results and the theoretical predictions the validity of the developed approach was again shown.

Standard Methods for Unnotched Tension Testing of Textile Composites

The textile industry is becoming an increasingly competitive environment. Differentiating products by 
quality is particularly important. Testing can be performed both to improve product quality and achieve 
compliance to international, regional or retailer specific standards. Fabric testing provides a compre-
hensive review of the tests available for fabrics. The book begins with introductory chapters which 
discuss the scope, importance and statistical analysis of fabric testing. The book then reviews various 
types of fabric tests such as fabric composition testing, physical and mechanical tests, fabric chemical 
testing, how to test appearance, permeability, comfort and flammability, as well as dyeing and colouring 
tests and key issues in testing textile samples. With its distinguished editor and international team of 
contributors Fabric testing is a valuable resource for designers, technologists, quality inspectors and 
testing institutes in the textile industry. It is also relevant for academics and students within the textile 
field. Reviews various types of fabric tests including fabric composition and fabric chemical testing 
Discusses the scope, significance and statistical analysis of fabric testing Assesses the importance of 
fabric testing to both product quality and industry standard compliance

Standard Test Methods for Textile Composites

Presents the latest strategies in the development and use of composite materials for large structures 
and the effects of defects Practical Design and Validation of Composites Structures: Effects of Defects 
offers an important guide to the use of fiber-reinforced composites and how they affect the durability 
and safety of engineering structures such as aircraft, ships, bridges, wind turbines as well as sporting 
equipment. The text draws on the authors’ direct experience in industry and academia to cover the most 
recent strategies in the development of composite structures and uniquely integrates the assessment 
of the effects of defects introduced during production. This comprehensive resource builds on an 
essential introduction to the characteristics of composites and the most common types of defects 
encountered in production. The authors review the recent manufacturing methods and technologies 
used for inspecting composite structures and the design issues related to an analysis of their failure and 
strength incorporating the variability of processing. The text also contains information on the latest reg-
ulatory requirements and the relevant standards associated with the testing and design within a robust 
design philosophy and approach. This important resource: Offers a comprehensive review of the most 
current regulatory developments in the use of composites for the construction of complex composite 



structures Presents information on the basic characteristics of composites Includes testing strategies 
for determining the impacts of production defects Reviews the most current manufacturing methods 
and inspection technologies in the field Contains methods for statistical analysis and processing of 
experimental effects of defects test data Written for professional engineers in mechanical engineering, 
automotive engineering, aerospace engineering, civil engineering, and energy engineering as well as 
industry and academic researchers, Practical Design and Validation of Composites Structures: Effects 
of Defects is the hands-on text that covers the essential information needed to understand the use of 
composites and how they affect complex engineering projects using composites.

Advanced Textile Testing Techniques

Non-woven cloth, Cloth, Fabric testing, Textile testing, Textiles, Textile products, Test equipment, Fibre 
testing (textiles), Test specimens, Mathematical calculations

Test Methods for Textile Composites

The first volume of this six-volume compendium contains guidelines for determining the properties 
of polymer matrix composite material systems and their constituents, as well as the properties of 
generic structural elements, including test planning, test matrices, sampling, conditioning, test pro-
cedure selection, data reporting, data reduction, statistical analysis, and other related topics. Special 
attention is given to the statistical treatment and analysis of data. Volume 1 contains guidelines for 
general development of material characterization data as well as specific requirements for publication 
of material data in CMH-17. The primary purpose of this volume of the handbook is to document 
industry best-practices for engineering methodologies related to testing, data reduction, and reporting 
of property data for current and emerging composite materials. It is used by engineers worldwide 
in designing and fabricating products made from composite materials. The Composite Materials 
Handbook, referred to by industry groups as CMH-17, is a six-volume engineering reference tool that 
contains thousands of records of the latest test data for polymer matrix, metal matrix, ceramic matrix, 
and structural sandwich composites. CMH-17 provides information and guidance necessary to design, 
analyze, fabricate, certify and support end items using composite materials. It includes properties of 
composite materials that meet specific data requirements as well as guidelines for design, analysis, 
material selection, manufacturing, quality control, and repair.

Standard Guide for Testing Fabric-reinforced textile Composite Materials

This book contains detailed knowledge about testing principles of fibre, yarn, and fabric characteristics, 
the tensile characteristics of materials and testing of fibrous-composites and technical textiles. It starts 
with an introduction to textile testing and further covers moisture in relation to textile materials, sampling 
techniques for textile materials and the basic applied statistics, fibre characteristics, fibre length, cotton 
fibre fineness and maturity characteristics. It also deals with the advanced characterisation of cotton 
fibre by using HVI and AFIS systems. Features: It covers the principles of the testing of textile and 
fibrous materials along with modern techniques for testing textile materials It reviews all necessary 
topics related to fibre, yarn, fabric, technical textiles, and composite testing It explores the tensile 
characteristics of textile materials and measurement principles It discusses low-stress mechanical 
characteristics and transmission characteristics It includes a large number of examples and exercises 
based on actual industrial conditions worldwide including solutions This textbook is aimed at senior 
undergraduate students in textile testing and evaluation of textile materials.

Issues in the Analysis and Testing of Textile Composites with Large Representative Volume Elements

This book is the first of two volumes providing comprehensive coverage of the fundamental knowledge 
and technology of composite materials. It covers a variety of design, fabrication and characterization 
methods as applied to composite materials, particularly focusing on the fiber-reinforcement mechanism 
and related examples. It is ideal for graduate students, researchers, and professionals in the fields of 
Materials Science and Engineering, and Mechanical Engineering.

Fabric Testing

An authentic resource for the fundamentals, applied techniques, applications and recent advancements 
of all the main areas of technical textiles Created to be a comprehensive reference, High Performance 
Technical Textiles includes the review of a wide range of technical textiles from household to space 



textiles. The contributors—noted experts in the field from all the continents—offer in-depth coverage 
on the fibre materials, manufacturing processes and techniques, applications, current developments, 
sustainability and future trends. The contributors include discussions on synthetic versus natural fibres, 
various textile manufacturing techniques, textile composites and finishing approaches that are involved 
in the manufacturing of textiles for a specific high performance application. Whilst the book provides the 
basic knowledge required for an understanding of technical textiles, it can serve as a springboard for 
inspiring new inventions in hi-tech fibres and textiles. This important book: Contains a unique approach 
that offers a comprehensive understanding of the manufacturing and applications of technical textiles 
Includes a general overview to the fundamentals, current techniques, end use applications as well as 
the most recent advancements Explores the current standards in the industry and the ongoing research 
in the field Offers a comprehensive and single source reference on the topic Written for academics, 
researchers and professionals working in textile and related industries, High Performance Technical 
Textiles offers a systematic, structured, logical and updated source of information for understanding 
technical textiles.

Composite Structures

This book examines the physical testing of textiles in the form of fibre, yarn and fabric, the emphasis 
throughout eing on standard and reproducible tests. After an introductory explanation of sampling and 
measurement, the author explores the effects of moisture on textiles, then goes on to discuss fibre 
dimension, yarn tests for linear density, twist, evenness and hairiness, tensile strength, and dimensional 
stability and serviceability. Also covered are aspects of comfort and fabric handle, colour fastness and 
quality assurance. The book’s comprehensive coverage of the physical properties of textiles makes it 
an essential reference for managers in the textiles industry concerned with quality assurance, garment 
and fabric technologists, and students of textile science and engineering.

Textiles. Test Methods for Nonwovens. Lint and Other Particles Generation in the Dry State

Composites are a class of material, which receives much attention not only because it is on the cutting 
edge of active material research fields due to appearance of many new types of composites, e.g., 
nanocomposites and bio-medical composites, but also because there are a great deal of promises for 
their potential applications in various industries ranging from aerospace to construction due to their 
various outstanding properties. This book mainly deals with fabrication and property characterization 
of various composites by focusing on the following topics: functional and structural nanocomposites, 
numerical and theoretical modelling of various damages in long fiber reinforced composites and textile 
composites, design, processing and manufacturing technologies and their effects on mechanical prop-
erties of composites, characterization of mechanical and physical properties of various composites, 
and metal and ceramic matrix composites. This book has been divided into five sections to cover the 
above contents.

Mechanics of Textile Composites Conference

An updated revision ("Rev. H") of the second volume of the CMH-17 compendium contains statistical-
ly-based data for polymer matrix composites that meets specific CMH-17 population sampling and 
data documentation requirements, covering material systems of general interest. Selected historical 
data from previous versions of the handbook that do not meet current data sampling, test methodology, 
or documentation requirements, but are still of potential interest to industry are also included in this 
volume. Seventeen new data sets with complete documentation and publicly available specifications 
were added in the new Revision H of the Composites Materials Handbook, Vol.2. The new data sets 
include carbon fiber and glass fiber composites. The Composite Materials Handbook, CMH-17, is 
a six-volume engineering reference tool that contains over 1,000 records of the latest test data for 
polymer matrix, metal matrix, ceramic matrix, and structural sandwich composites. CMH-17 provides 
information and guidance necessary to design and fabricate end items from composite materials. It 
includes properties of composite materials that meet specific data requirements as well as guidelines 
for design, analysis, material selection, manufacturing, quality control, and repair. Its primary purpose is 
to standardize engineering methodologies related to testing, data reduction, and reporting of property 
data for current and emerging composite materials.

Polymer Matrix Composites: Guidelines for Characterization of Structural Materials



The first textbook on the design of FRP for structural engineering applications Composites for Con-
struction is a one-of-a-kind guide to understanding fiber-reinforced polymers (FRP) and designing and 
retrofitting structures with FRP. Written and organized like traditional textbooks on steel, concrete, and 
wood design, it demystifies FRP composites and demonstrates how both new and retrofit construction 
projects can especially benefit from these materials, such as offshore and waterfront structures, 
bridges, parking garages, cooling towers, and industrial buildings. The code-based design guidelines 
featured in this book allow for demonstrated applications to immediately be implemented in the 
real world. Covered codes and design guidelines include ACI 440, ASCE Structural Plastics Design 
Manual, EUROCOMP Design Code, AASHTO Specifications, and manufacturer-published design 
guides. Procedures are provided to the structural designer on how to use this combination of code-like 
documents to design with FRP profiles. In four convenient sections, Composites for Construction 
covers: * An introduction to FRP applications, products and properties, and to the methods of obtaining 
the characteristic properties of FRP materials for use in structural design * The design of concrete 
structural members reinforced with FRP reinforcing bars * Design of FRP strengthening systems such 
as strips, sheets, and fabrics for upgrading the strength and ductility of reinforced concrete structural 
members * The design of trusses and frames made entirely of FRP structural profiles produced by the 
pultrusion process

Standard Methods for Filled Hole Tension Testing of Textile Composites

Textile composites encompass a rather narrow range of materials, based on three-dimensional rein-
forcements produced using specialist equipment. This book describes the design, manufacture and 
applications of textile composites. The intention is to describe the broad range of polymer composite 
materials with textile reinforcements, from woven and non-crimp commodity fabrics to 3-D textiles and 
their applications. The book gives particular attention to the modelling of textile structures, composites 
manufacturing methods, and subsequent component performance. This practical book is an invaluable 
guide for manufacturers of polymer composite components, end-users and designers, structural 
materials researchers, and textile manufacturers involved in the development of new products with 
textile composites.

Standard Test Methods for Identification of Fibers in Textiles

Advanced Characterization and Testing of Textiles explores developments in physical and chemical 
testing and specific high-performance tests relating to textiles. The book introduces the principles of 
advanced characterization and testing, including the importance of performance-based specifications 
in the textiles industry. Chapters are organized by textile properties, providing in-depth coverage of each 
characteristic. Tests for specific applications are addressed, with the main focus on high-performance 
and technical textiles. Focuses on advanced testing methods for technical and high-performance 
textiles, covering state-of-the-art technology in its field Details specific textile properties and associated 
testing for each characteristic

Testing of Textile and Fibrous Materials

The third volume of this six-volume compendium provides methodologies and lessons learned for 
the design, analysis, manufacture, and field support of fiber-reinforced, polymeric-matrix composite 
structures. It also provides guidance on material and process specifications and procedures for using 
the data that is presented in Volume 2. The information provided is consistent with the guidance 
provided in Volume 1, and is an extensive compilation of the current knowledge and experiences of 
engineers and scientists from industry, government, and academia who are active in composites. 
The Composite Materials Handbook, referred to by industry groups as CMH-17, is a six-volume 
engineering reference tool that contains over 1,000 records of the latest test data for polymer matrix, 
metal matrix, ceramic matrix, and structural sandwich composites. CMH-17 provides information and 
guidance necessary to design and fabricate end items from composite materials. It includes properties 
of composite materials that meet specific data requirements as well as guidelines for design, analysis, 
material selection, manufacturing, quality control, and repair. The primary purpose of the handbook is 
to standardize engineering methodologies related to testing, data reduction, and reporting of property 
data for current and emerging composite materials. It is used by engineers worldwide in designing and 
fabricating products made from composite materials.

Composite Materials Engineering, Volume 1



Carbon fiber is an oft-referenced material that serves as a means to remove mass from large transport 
infrastructure. Carbon fiber composites, typically plastics reinforced with the carbon fibers, are key 
materials in the 21st century and have already had a significant impact on reducing CO2 emissions. 
Though, as with any composite material, the interface where each component meets, in this case 
the fiber and plastic, is critical to the overall performance. This text summarizes recent efforts to 
manipulate and optimize the interfacial interaction between these dissimilar materials to improve overall 
performance.

High Performance Technical Textiles

Cloth, Textiles, Non-woven cloth, Composite materials, Reinforcement, Reinforcing materials, Textile 
testing, Fabric testing, Physical testing, Physical properties of materials

Physical Testing of Textiles

Performance Testing of Textiles: Methods, Technology and Applications examines the developed and 
established methodology for testing performance textiles, also summarizing the material properties for 
advanced applications. This book emphasizes reproducible tests using commonly used experimental 
methods reported in scientific literature and internationally recognized testing standards to quantify 
textile material properties and performance. After an introductory explanation of key fiber and textile 
properties and testing methods, the book summarizes electronic testing theories, technologies, and 
instrumentation for performance textiles. Also covered are aspects of military textile, medical textile, 
sportswear, smart composites, and wearable textiles which, as examples, present the latest research 
and results related to performance textile testing and applications. Offers up-to-date coverage of new 
and advanced performance testing techniques for the fiber and textile industries Explores key fiber 
and textile properties Summarizes electronic testing theories, technologies, and instrumentation for 
performance textiles Includes contributions from an international team of authors edited by an expert 
in the field

Federal Standard for Textile Test Methods

Applied Mechanics Reviews
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