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Automotive Composites
Research into the manufacture of lightweight automobiles is driven by the need to
reduce fuel consumption to preserve dwindling hydrocarbon resources without
compromising other attributes such as safety, performance, recyclability and cost.
Materials, design and manufacturing for lightweight vehicles will make it easier for
engineers to not only learn about the materials being considered for lightweight
automobiles, but also to compare their characteristics and properties. Part one
discusses materials for lightweight automotive structures with chapters on
advanced steels for lightweight automotive structures, aluminium alloys,
magnesium alloys for lightweight powertrains and automotive structures,
thermoplastics and thermoplastic matrix composites and thermoset matrix
composites for lightweight automotive structures. Part two reviews manufacturing
and design of lightweight automotive structures covering topics such as
manufacturing processes for light alloys, joining for lightweight vehicles, recycling
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and lifecycle issues and crashworthiness design for lightweight vehicles. With its
distinguished editor and renowned team of contributors, Materials, design and
manufacturing for lightweight vehicles is a standard reference for practicing
engineers involved in the design and material selection for motor vehicle bodies
and components as well as material scientists, environmental scientists, policy
makers, car companies and automotive component manufacturers. Provides a
comprehensive analysis of the materials being used for the manufacture of
lightweight vehicles whilst comparing characteristics and properties Examines
crashworthiness design issues for lightweight vehicles and further emphasises the
development of lightweight vehicles without compromising safety considerations
and performance Explores the manufacturing process for light alloys including
metal forming processes for automotive applications

Advanced Composite Materials for Automotive Applications
An Introduction to Metal Matrix Composites
Composite Fabrication Handbook #3 continues this practical, hands-on series on
composites with helpful how-to projects that cover a variety of topics geared
toward assisting home-builders in completing their composite projects. Handbook
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#3 starts off where Handbook #2 ended, expanding on mold-making techniques
including special methods for creating molds and composite copies of existing
parts, fabricating molds from clay models, and making advanced mold systems
using computer modeling software. Several alternative methods of fabricating oneoff parts are presented in this book, including molding over frameworks and human
forms, as well as using stock composites to build simple structures. Hands-on
projects include an automotive body panel, (formed by using an existing panel to
make the mold), a camper shell, and a hollow-body guitar. Composite repairs are
also covered in this book, along with a primer on computer-aided analysis of
composites structures and an inside look at how professional fabricators build high
tech composite parts for aerospace, racing and the sports industries. Composite
Materials handbook #3 demonstrates advanced mold making techniques, including
the use of routers and CNC machines in the making of molds. The use of siliconecompression molds, to form complex shapes, is also included. This is the book for
anyone who’s ready to advance beyond the methods and projects presented in
Handbooks #1 and #2. Like those two books, this one documents a variety of
projects that can be duplicated in your shop or garage. Take your composite
fabrication skills to the next level with Composite Materials Handbook #3.

Advanced Materials in Automotive Engineering
Presenting a wealth of completely revised examples and new information,
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Introduction to Composite Materials Design, Second Edition greatly improves on
the bestselling first edition. It incorporates state-of-the-art advances in knowledge
and design methods that have taken place over the last 10 years, yet maintains
the distinguishing features and vital content of the original. New material in this
second edition: Introduces new background topics, including design for reliability
and fracture mechanics Revises and updates information on polymer matrices,
modern fibers (e.g., carbon nanotubes, Basalt, Vectran) and fiber forms such as
textiles/fabrics Includes new information on Vacuum Assisted Resin Transfer
Molding (VARTM) Incorporates major advances in prediction of unidirectionallamina properties Reworks sections on material failure, including the most
advanced prediction and design methodologies, such as in situ strength and MohrCoulomb criterion, etc. Covers all aspects of preliminary design, relegating finite
element analysis to a separate textbook Discusses methodology used to perform
damage mechanics analysis of laminated composites accounting for the main
damage modes: longitudinal tension, longitudinal compression, transverse tension,
in-plane shear, and transverse compression Presents in-depth analysis of
composites reinforced with plain, twill, and satin weaves, as well as with random
fiber reinforcements Expands the analysis of thin walled beams with newly
developed examples and MATLAB® code Addresses external strengthening of
reinforced-concrete beams, columns, and structural members subjected to both
axial and bending loads The author distributes 78 fully developed examples
throughout the book to illustrate the application of presented analysis techniques
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and design methodology, making this textbook ideally suited for self-study.
Requiring no more than senior undergraduate-level understanding of math and
mechanics, it remains an invaluable tool for students in the engineering disciplines,
as well as for self-studying, practicing engineers.

Multifunctionality of Polymer Composites
The current automotive industry faces numerous challenges, including increased
global competition, more stringent environmental and safety requirements, the
need for higher performance vehicles, and reducing costs. The materials used in
automotive engineering play key roles in overcoming these issues. Automotive
Engineering: Lightweight, Functional, and Novel Materials focuses on both existing
materials and future developments in automotive science and technology. Divided
into four sections, the book first describes the development of future vehicles,
aluminum alloys for manufacturing lighter body panels, and various polymer
composites for stronger module carriers. It then reviews state-of-the-art functional
materials and smart technologies and projects in which application areas they will
most impact future automotive designs and manufacturing. The next section
considers the difficulties that must be overcome for light alloys to displace ferrousbased materials and the increasing competition from lightweight polymeric-based
composites. The final section explores newer processing and manufacturing
technologies, including welding and joining, titanium alloys, and durable, highPage 6/37
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performance composites. With contributions from internationally recognized
experts, this volume provides a comprehensive overview of cutting-edge
automotive materials and technologies. It will help you understand the key
materials and engineering concerns currently confronting this industry.

Cement Based Materials
FROM THE INTRODUCTION Vehicle crashworthiness has been improving in recent
years with attention mainly directed towards reducing the impact of the crash on
the passengers. Effort has been spent in experimental research and in establishing
safe theoretical design criteria on the mechanics of crumpling, providing to the
engineers the ability to design vehicle structures so that the maximum amount of
energy will dissipate while the material surrounding the passenger compartment is
deformed, thus protecting the people inside. During the last decade the attention
given to crashworthiness and crash energy management has been centered on
composite structures. The main advantages of fibre reinforced composite materials
over more conventional isotropic materials, are the very high specific strengths
and specific stiffness which can be achieved. Moreover, with composites, the
designer can vary the type of fibre, matrix and fibre orientation to produce
composites with proved material properties. Besides the perspective of reduced
weight, design flexibility and low fabrication costs, composite materials offer a
considerable potential for lightweight energy absorbing structures; these facts
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attract the attention of the automotive and aircraft industry owing to the increased
use of composite materials in various applications, such as frame rails used in the
apron construction of a car body and the subfloor of an aircraft, replacing the
conventional materials used. Our monograph is intended to provide an introduction
to this relatively new topic of structural crashworthiness for professional engineers.
It will introduce them to terms and concepts of it and acquaint them with some
sources of literature about it. We believe that our survey constitutes a reasonably
well-balanced synopsis of the topic.

Structural Integrity and Durability of Advanced Composites
Green Composites for Automotive Applications presents cutting-edge,
comprehensive reviews on the industrial applications of green composites. The
book provides an elaborative assessment of both academic and industrial research
on eco-design, durability issues, environmental performance, and future trends.
Particular emphasis is placed on the processing and characterization of green
composites, specific types of materials, such as thermoset and thermoplastic,
nanocomposites, sandwich, and polymer biofoams. Additional sections cover
lifecycle and risk analysis. As such, this book is an essential reference resource for
R&D specialists working in materials science, automotive, chemical, and
environmental engineering, as well as R&D managers in industry. Contains
contributions from leading experts in the field Covers experimental, analytical and
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numerical analysis Deals with most important automotive aspects Provides a
special section dedicated to lifecycle assessment

An Introduction to Composite Materials
A fully expanded and updated edition covering the underlying science and
technological usage of composite materials.

The Science and Technology of Materials in Automotive
Engines
Fatigue of Textile Composites provides a current, state-of-art review on recent
investigations on the fatigue behavior of composite materials, mainly those
reinforced with textiles. As this particular group of composite materials is
extremely important for a wide variety of industrial applications, including
automotive, aeronautical, and marine, etc., mainly due to their peculiarities and
advantages with respect to unidirectional laminated composites, the text presents
comprehensive information on the huge variety of interlacement geometric
architectures that are suitable for a broad range of different applications, their
excellent drapability and versatility, which is highly important for complex doublecurvature shape components and three-dimensional woven fabrics without plane
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reinforcement, and their main mechanical characteristics which are currently in
high demand from industry. Presents the current state-of-the-art investigations on
fatigue behavior of composite materials, mainly those reinforced with textiles
Contains invaluable information pertaining to a wide variety of industries, including
automotive, aeronautical, and marine, amongst others Provides comprehensive
information on the huge variety of interlacement geometric architectures that are
suitable for a broad range of different applications

Introduction to Composite Materials Design, Second Edition
Multi-Functionality of Polymer Composites: Challenges and New Solutions brings
together contributions from experts in the field of multifunctionality, presenting
state-of-the-art discussion of this exciting and rapidly developing field, thus key
enabling technologies for future applications. The text will enable engineers and
materials scientists to achieve multifunctionality in their own products using
different types of polymer matrices and various nano- and micro-sized fillers and
reinforcements, including, but not limited to, carbon nanotubes and graphene. In
addition, technologies for the integration of active materials such as shape
memory alloys are discussed. The latest developments in a wide range of
applications, including automotive/aerospace, electronics, construction, medical
engineering, and future trends are discussed, making this book an essential
reference for any researcher or engineer hoping to stay ahead of the curve in this
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high-potential area. Provides information on composites and their inherent
engineering advantages over traditional materials. Presents state-of-the-art
information on this exciting and rapidly developing field, enabling engineers and
materials scientists to achieve multi-functionality in their own products. Includes
the latest developments in a wide range of applications, including
automotive/aerospace, electronics, construction, and medical engineering. An
essential reference for any researcher or engineer hoping to stay ahead of the
curve in this high-potential area.

Automotive Engineering
The automotive industry faces many challenges, including increased global
competition, the need for higher-performance vehicles, a reduction in costs and
tighter environmental and safety requirements. The materials used in automotive
engineering play key roles in overcoming these issues: ultimately lighter materials
mean lighter vehicles and lower emissions. Composites are being used increasingly
in the automotive industry due to their strength, quality and light weight.
Advanced Composite Materials for Automotive Applications: Structural Integrity
and Crashworthiness provides a comprehensive explanation of how advanced
composite materials, including FRPs, reinforced thermoplastics, carbon-based
composites and many others, are designed, processed and utilized in vehicles. It
includes technical explanations of composite materials in vehicle design and
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analysis and covers all phases of composite design, modelling, testing and failure
analysis. It also sheds light on the performance of existing materials including
carbon composites and future developments in automotive material technology
which work towards reducing the weight of the vehicle structure. Key features:
Chapters written by world-renowned authors and experts in their own fields
Includes detailed case studies and examples covering all aspects of composite
materials and their application in the automotive industries Unique topic
integration between the impact, crash, failure, damage, analysis and modelling of
composites Presents the state of the art in composite materials and their
application in the automotive industry Integrates theory and practice in the fields
of composite materials and automotive engineering Considers energy efficiency
and environmental implications Advanced Composite Materials for Automotive
Applications: Structural Integrity and Crashworthiness is a comprehensive
reference for those working with composite materials in both academia and
industry, and is also a useful source of information for those considering using
composites in automotive applications in the future.

Fatigue of Textile Composites
Materials, Design and Manufacturing for Lightweight Vehicles
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Polymer matrix composites are finding increasing number of applications due to
their high weight-saving potential as well as unique characteristics, such as high
strength-to-density ratio, fatigue resistance, high damping factor, and freedom
from corrosion. While many textbooks are available on the mechanics of polymer
matrix composites, few cover their processing. Processing of Polymer Matrix
Composites fills this gap. The book focuses on the major manufacturing processes
used for polymer matrix composites and describes process details, process
parameters and their effects on properties and process-induced defects, and
analytical and experimental methods used for understanding process conditions.
The book describes fibers, thermosetting and thermoplastic polymers, and
interface characteristics that are important from the standpoint of both design and
processing. It also emphasizes the applications of process fundamentals for both
continuous fiber and short fiber polymer matrix composites. In addition the book
considers quality inspection methods, tooling, and manufacturing costs and
environmental and safety issues.

CAE Design and Failure Analysis of Automotive Composites
Structural Integrity and Durability of Advanced Composites: Innovative Modelling
Methods and Intelligent Design presents scientific and technological research from
leading composite materials scientists and engineers that showcase the
fundamental issues and practical problems that affect the development and
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exploitation of large composite structures. As predicting precisely where cracks
may develop in materials under stress is an age old mystery in the design and
building of large-scale engineering structures, the burden of testing to provide
"fracture safe design" is imperative. Readers will learn to transfer key ideas from
research and development to both the design engineer and end-user of composite
materials. This comprehensive text provides the information users need to
understand deformation and fracture phenomena resulting from impact, fatigue,
creep, and stress corrosion cracking and how these phenomena can affect
reliability, life expectancy, and the durability of structures. Presents scientific and
technological research from leading composite materials scientists and engineers
that showcase fundamental issues and practical problems Provides the information
users need to understand deformation and fracture phenomena resulting from
impact, fatigue, creep, and stress corrosion cracking Enables readers to transfer
key ideas from research and development to both the design engineer and enduser of composite materials

Lightweight Composite Structures in Transport
· Technical explanation of composite materials in vehicle design and manufacture ·
Covers all phases of composites design, formulation, fabrication, and testing ·
Features hundreds of case studies and hard-to-find formulas and analytical data ·
Detailed information on resins, preforms, lightweighting, biobased materials
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-------------------------------------------------------------------------------- This technical book
provides a comprehensive explanation of how advanced composite materials,
including FRPs, reinforced thermoplastics, carbon-based composites and many
others are designed, processed and utilized in exterior, interior, under-the-hood,
structural, semi-structural and non-structural components in passenger cars,
performance cars, trucks, motorbikes, and mass transit vehicles. The book clarifies
how the material properties of composites can be optimized to decrease weight,
expand design options, improve crashworthiness, and reduce fuel consumption in
response to CAFE and other regulations. The many case studies and equationbased analyses in this book are intended to assist engineers and others in the
selection of materials and the fabrication of vehicle parts.Table of Contents:
CHAPTER 1: INTRODUCTION 1.1 Introduction 1.2 History and Legislative Actions 1.3
The Case for Lightweighting 1.4 Technological Barriers 1.5 Advantages and
Opportunities 1.6 Integral Factors 1.7 Summary 1.8 References CHAPTER 2:
POLYMER RESINS, ADDITIVES AND SANDWICH CORES FOR AUTOMOTIVE, MASS
TRANSIT AND HEAVY TRUCKS 2.1 Introduction 2.2 Polymer Resins: Thermoset and
Thermoplastic 2.3 Thermoset Polymer Composites 2.4 Thermoplastic Resins 2.5
Additives 2.6 Structural Foams and Core Materials 2.7 Summary 2.8 References
CHAPTER 3: REINFORCEMENTS FOR AUTOMOTIVE AND TRANSPORTATION
APPLICATIONS 3.1 Reinforcing Fibers 3.2 Reinforcement Length Scales and Forms
3.3 Glass Fibers 3.4 Carbon or Graphite Fibers 3.5 Aramid (Kevlar") Fibers 3.6 HighStrength Polyolefin Fibers 3.7 Basalt Fibers 3.8 Summary5 3.9 References
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CHAPTER 4: MATERIAL FORMS FOR AUTOMOTIVE, HEAVY TRUCKS AND MASS
TRANSIT 4.1 Need for Intermediate Material Forms 4.2 Preforming 4.3 Intermediate
Material Form for Thermoplastic Composites 4.4 Summary 4.5 References
CHAPTER 5: DISCONTINUOUS REINFORCEMENT-BASED PROCESSES FOR
AUTOMOTIVE AND TRANSPORTATION APPLICATIONS 5.1 Discontinuous Forms 5.2
Glass Mat Thermoplastic Composites (GMT) 5.3 Long Fiber Thermoplastics (LFT)
5.4 Sheet Molding Compound (SMC) 5.5 Compression Molding 5.6 Programmable
Powdered Preform Process (P4) 5.7 Structural Foam Molding 5.8 Other Application
Case Studies with Discontinuous Fiber Composites 5.9 Exterior 5.10 Interior 5.11
Lightweighting Fuel Cells 5.12 Summary 5.13 References CHAPTER 6:
CONTINUOUS FIBER REINFORCEMENT BASED PROCESSES FOR AUTOMOTIVE,
HEAVY TRUCKS AND MASS TRANSIT 6.1 Continuous Fiber Composites 6.2
Preforming 6.3 Continuous Fiber Processes for Automotive and Transportation
Applications 6.4 Application Case Studies with Continuous Fiber Reinforcements
6.5 Summary 6.6 References CHAPTER 7: MECHANICS AND DESIGN TIPS 7.1 Test
Methods and Specific Properties 7.2 Conversion Between Volume and Weight
Fractions 7.3 Stiffness and Strength Prediction of Discontinuous and Continuous
Fiber Composites 7.4 Stiffness Equivalency 7.5 Sandwich Composites 7.6 Ribbed
LFT and Tape Reinforced LFT 7.7 Summary 7.8 References CHAPTER 8: COMPOSITE
MANUFACTURING PROCESS ANALYSIS FOR AUTOMOTIVE PARTS 8.1 Background
8.2 Production Requirements 8.3 Representative Part 8.4 Cost Analysis 8.5
Economic Benefit for the Material Supplier 8.6 Summary 8.7 References CHAPTER
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9: CARBON FIBER 9.1 Background 9.2 Challenges 9.3 Typical Properties of
Automotive Carbon Fiber Composites 9.4 Carbon Fibers in Cars 9.5 Summary 9.6
References CHAPTER 10: PERFORMANCE CARS 10.1 Background 10.2 Performance
Cars 10.3 Hypercar 10.4 Futuristic Concept Cars 10.5 Race Motorbikes 10.6
Summary 10.7 References CHAPTER 11: HEAVY TRUCKS AND MASS TRANSIT 11.1
Commercial Motor Vehicles (CMVs) 11.2 Role of Composites in Mass Transit 11.3
Composite Subelements for Mass Transit 11.4 Summary 11.5 References CHAPTER
12: JOINING AND ADHESIVES 12.1 Joining and Bonding Strategies 12.2 Adhesive
Bonding 12.3 Fusion Bonding/Welding 12.4 Joining in Automotive and
Transportation Components 12.5 Summary 12.6 References CHAPTER 13:
BIOCOMPOSITES, RECYCLING AND ENVIRONMENTAL ASPECTS 13.1 Need for
Environmentally Friendly Materials 13.2 History 13.3 Regulations 13.4 Green
Materials/Natural Fibers 13.5 Bio-Resins and Nanoclay Modified Resins 13.6
Nanocomposites 13.7 Intermediate Forms 13.8 Examples of Natural Fiber and
Biocomposite Automotive Parts 13.9 Recycled Composite Scrap for Transportation
13.10 Summary 13.11 References CHAPTER 14: OVERALL SUMMARY 14.1 Overall
Trends 14.2 Opportunities and Challenges Index

Metal and Ceramic Matrix Composites
Cement-based materials have been used by humans nearly since the dawn of
civilization. The Egyptians used lime and gypsum cement to bind their aggregate
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materials, mud and straw, resulting in bricks that are used for building their
famous Egyptian pyramids (between 3000 and 2500 BC). Hydrated cement is a
cement material bonded together with water and used for building construction; it
is characterized by acceptable chemical, physical, thermal, mechanical, and
structural stability. It plays a main role in the creation of vessels for storage, roads
to travel on, weather-resistant structure for protection, inert hard stabilizer for
hazardous wastes, and so on. Due to the composition of these materials and their
advantages, it has been practiced in different applications. Cement is an essential
component of making concrete, the single most prevalent building material used
worldwide for construction, skyscrapers, highways, tunnels, bridges, hydraulic
dams, and railway ties. Besides their numerous desired properties, there are some
undesirable features. To overcome these disadvantages, several studies were
established to prepare, improve, and evaluate innovative cement-based materials.
Despite its oldness and deep research, every year several methods and materials
evolve and so do cement technology. This book intends to provide a
comprehensive overview on recent advances in the evaluation of these materials.

Properties and Performance of Natural-Fibre Composites
Following the success of the first (1995) edition, this fully updated report will
provide a global overview of the use of automotive plastics and composites in
passenger vehicles, with an analysis of markets and trends to the year 2007.
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Special attention is given to vehicle weight reduction. For a PDF version of the
report please call Tina Enright on +44 (0) 1865 843008 for price details.

Proceedings of the American Society for Composites,
Seventeenth Technical Conference
Natural/Biofiber composites are emerging as a viable alternative to glass fiber
composites, particularly in automotive, packaging, building, and consumer product
industries, and becoming one of the fastest growing additives for thermoplastics.
Natural Fibers, Biopolymers, and Biocomposites provides a clear understanding of
the present state

Automotive Carbon Fiber Composites
This book deals with all aspects of advanced composite materials; what they are,
where they are used, how they are made, their properties, how they are designed
and analyzed, and how they perform in-service. It covers both continuous and
discontinuous fiber composites fabricated from polymer, metal, and ceramic
matrices, with an emphasis on continuous fiber polymer matrix composites.

SPI/CI Introduction to Composites, Fourth Edition
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The automotive industry is under constant pressure to design vehicles capable of
meeting increasingly demanding challenges such as improved fuel economy,
enhanced safety and effective emission control. Drawing on the knowledge of
leading experts, Advanced materials in automotive engineering explores the
development, potential and impact of using such materials. Beginning with a
comprehensive introduction to advanced materials for vehicle lightweighting and
automotive applications, Advanced materials in automotive engineering goes on to
consider nanostructured steel for automotive body structures, aluminium sheet
and high pressure die-cast aluminium alloys for automotive applications,
magnesium alloys for lightweight powertrains and automotive bodies, and polymer
and composite moulding technologies. The final chapters then consider a range of
design and manufacturing issues that need to be addressed when working with
advanced materials, including the design of advanced automotive body structures
and closures, technologies for reducing noise, vibration and harshness, joining
systems, and the recycling of automotive materials. With its distinguished editor
and international team of contributors, Advanced materials in automotive
engineering is an invaluable guide for all those involved in the engineering, design
or analysis of motor vehicle bodies and components, as well as all students of
automotive design and engineering. Explores the development, potential and
impact of using advanced materials for improved fuel economy, enhanced safety
and effective mission control in the automotive industry Provides a comprehensive
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introduction to advanced materials for vehicle lightweighting and automotive
applications Covers a range of design ideas and manufacturing issues that arise
when working with advanced materials, including technologies for reducing noise,
vibration and harshness, and the recycling of automotive materials

Natural Fibers, Biopolymers, and Biocomposites
A widely used basic text by two recognized authorities. A unified and disciplined
approach; advanced concepts reduced to easy-to-use charts, formulas and
numerical examples.

Introduction to Composite Materials
The automotive industry is under constant pressure to design vehicles capable of
meeting increasingly demanding challenges such as improved fuel economy,
enhanced safety and effective emission control. Drawing on the knowledge of
leading experts, Advanced materials in automotive engineering explores the
development, potential and impact of using such materials. Beginning with a
comprehensive introduction to advanced materials for vehicle lightweighting and
automotive applications, Advanced materials in automotive engineering goes on to
consider nanostructured steel for automotive body structures, aluminium sheet
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and high pressure die-cast aluminium alloys for automotive applications,
magnesium alloys for lightweight powertrains and automotive bodies, and polymer
and composite moulding technologies. The final chapters then consider a range of
design and manufacturing issues that need to be addressed when working with
advanced materials, including the design of advanced automotive body structures
and closures, technologies for reducing noise, vibration and harshness, joining
systems, and the recycling of automotive materials. With its distinguished editor
and international team of contributors, Advanced materials in automotive
engineering is an invaluable guide for all those involved in the engineering, design
or analysis of motor vehicle bodies and components, as well as all students of
automotive design and engineering. Explores the development, potential and
impact of using advanced materials for improved fuel economy, enhanced safety
and effective mission control in the automotive industry Provides a comprehensive
introduction to advanced materials for vehicle lightweighting and automotive
applications Covers a range of design ideas and manufacturing issues that arise
when working with advanced materials, including technologies for reducing noise,
vibration and harshness, and the recycling of automotive materials

Design and Analysis of Composite Structures for Automotive
Applications
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Thermoplastic Aromatic Polymer Composites: A Study of the Structure, Processing
and Properties of Carbon Fibre Reinforced Polyetheretherketone and Related
Materials deals with the field of thermoplastic composite materials through a study
of carbon fiber reinforced polyetheretherketone. The book is composed of twelve
chapters. The first four chapters are an introduction and basic learning of
thermoplastic composite materials. These chapters include discussions on the
components of thermoplastics, product forms, and the microstructure of aromatic
polymer composites. The processing and manufacturing technology, including the
fundamental operations, control, and the wide implications of manufacturing the
composite material, are analyzed. The service performance structure of three
interactions, namely, material, design, and processing, are illustrated. The strength
of thermoplastic composites is then considered through an analysis of both shear
and extensions with elastic modulus, but in the case of material strength, the
differences between tension and compression properties should be taken into
account. The book also notes that the durability, temperature sensitivity, and
environmental resistance should likewise be regarded for a structural composite to
have practical value and satisfactory performance. Lastly, the text explains that
the numerous applications of thermoplastic structural composites, such as in
medicine, aviation, marine and space technology, automotive, and industrial
machinery, are all important and a rigorous evaluation is therefore necessary. The
book finally suggests that the research into the future developments in the
thermoplastic structural composites and the trend toward new design strategies
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and processing technology are important in optimizing the composite's great
potential. Industrial researchers in the field of chemistry and polymer composites,
students, and academicians interested in the design and application of polymer
composites will find this book relevant.

Handbook of Polymer Blends and Composites
Composite Materials - Fabrication
A design reference for engineers developing composite components for automotive
chassis, suspension, and drivetrain applications This book provides a theoretical
background for the development of elements of car suspensions. It begins with a
description of the elastic-kinematics of the vehicle and closed form solutions for
the vertical and lateral dynamics. It evaluates the vertical, lateral, and roll stiffness
of the vehicle, and explains the necessity of the modelling of the vehicle stiffness.
The composite materials for the suspension and powertrain design are discussed
and their mechanical properties are provided. The book also looks at the basic
principles for the design optimization using composite materials and mass
reduction principles. Additionally, references and conclusions are presented in
each chapter. Design and Analysis of Composite Structures for Automotive
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Applications: Chassis and Drivetrain offers complete coverage of chassis
components made of composite materials and covers elastokinematics and
component compliances of vehicles. It looks at parts made of composite materials
such as stabilizer bars, wheels, half-axes, springs, and semi-trail axles. The book
also provides information on leaf spring assembly for motor vehicles and motor
vehicle springs comprising composite materials. Covers the basic principles for the
design optimization using composite materials and mass reduction principles
Evaluates the vertical, lateral, and roll stiffness of the vehicle, and explains the
modelling of the vehicle stiffness Discusses the composite materials for the
suspension and powertrain design Features closed form solutions of problems for
car dynamics explained in details and illustrated pictorially Design and Analysis of
Composite Structures for Automotive Applications: Chassis and Drivetrain is
recommended primarily for engineers dealing with suspension design and
development, and those who graduated from automotive or mechanical
engineering courses in technical high school, or in other higher engineering
schools.

Repair of Polymer Composites
Lightweight Composite Structures in Transport: Design, Manufacturing, Analysis
and Performance provides a detailed review of lightweight composite materials
and structures and discusses their use in the transport industry, specifically
Page 25/37

Get Free An Introduction To Automotive Composites
surface and air transport. The book covers materials selection, the properties and
performance of materials, and structures, design solutions, and manufacturing
techniques. A broad range of different material classes is reviewed with emphasis
on advanced materials. Chapters in the first two parts of the book consider the
lightweight philosophy and current developments in manufacturing techniques for
lightweight composite structures in the transport industry, with subsequent
chapters in parts three to five discussing structural optimization and analysis,
properties, and performance of lightweight composite structures, durability,
damage tolerance and structural integrity. Final chapters present case studies on
lightweight composite design for transport structures. Comprehensively covers
materials selection, design solutions, manufacturing techniques, structural
analysis, and performance of lightweight composite structures in the transport
industry Includes commentary from leading industrial and academic experts in the
field who present cutting-edge research on advanced lightweight materials for the
transport industry Includes case studies on lightweight composite design for
transport structures

Advanced Composite Materials for Automotive Applications
Introducing New Materials in the Automotive Industry
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Passenger vehicles are central to Western society, and contribute to a signi?cant
part of our greenhouse gas emissions. In order to reduce emissions, the
automotive industry as a whole is working to reduce mass in passenger vehicles in
order to reduce energy consumption. One way to reduce mass is to introduce
lightweight materials in the body of the vehicle. This research aims to explore the
relationship between product and production system when introducing new
materials. Besides a theoretical review and an industry-centered technological
mapping, four case studies have been conducted during the course of this
licentiate thesis. Two case studies were conducted with engineering design
students working as development teams, one case study with the author as the
developer and ?nally one case study in an industrial environment at a product
owning company with in-house production. The goal of the case studies has been
to increase the collective knowledge of how product development decisions affect
production development decisions, and vice versa, when developing passenger
vehicles in new materials. In the following analysis of case study outcomes, a
number of factors important for introducing new materials are discussed. The
relationship between product and production is investigated, both in terms of how
the production system affects the product and how the product affects the
production system. The outcome from this analysis is a mapping of important
factors for automotive industry companies to understand and identify when looking
at introducing new materials in existing production systems. Finally, a suggestion
for future research efforts is presented.
Page 27/37

Get Free An Introduction To Automotive Composites
An Introduction to Automotive Composites
Structural Composite Materials
Lignin in Polymer Composites presents the latest information on lignin, a natural
polymer derived from renewable resources that has great potential as a
reinforcement material in composites because it is non-toxic, inexpensive,
available in large amounts, and is starting to be deployed in various materials
applications due to its advantages over more traditional oil-based materials. This
book reviews the state-of-the-art on the topic and their applications to composites,
including thermoplastic, thermosets, rubber, foams, bioplastics, nanocomposites,
and lignin-based carbon fiber composites. In addition, the book covers critical
assessments on the economics of lignin, including a cost-performance analysis that
discusses its strengths and weaknesses as a reinforcement material. Finally, the
huge potential applications of lignin in industry are explored with respect to its low
cost, recyclable properties, and fully biodegradable composites, and the way they
apply to the automotive, construction, and packaging industries. Reviews the stateof-the-art on the topic and their applications to composites, including
thermoplastic, thermosets, rubber, foams, bioplastics, nanocomposites, and ligninbased carbon fiber composites Presents the essential processing and properties
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information for engineers and materials scientists, enabling the use of lignin in
composites Provides critical insight into the applications and future trends of ligninbased composites, including advantages, shortcomings, and economics Includes a
thorough coverage of extraction, modification, processing, and applications of the
material

Thermoplastic Aromatic Polymer Composites
This book is an upb306d and expanded version of the course notes for the
Composite Awareness course run by the Warwick Manufacturing Group in
1998-1999. The book gives readers an appreciation of composites, materials
properties, manufacturing technologies and the wider implications of using
composites in the automotive sector. It will be useful for those already working
with composites in automotive applications and for those who are considering
using them in the future.

Processing of Polymer Matrix Composites
With contributions from leading experts in their respective fields, Metal and
Ceramic Matrix Composites provides a comprehensive overview of topics on
specific materials and trends. It is a subject regularly included as a final year
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option in materials science courses and is also of much industrial and academic
interest. The book begins with a selection of chapters describing the most common
commercial applications of composite materials, including those in the aerospace,
automotive, and power generation industries. Section 2 outlines manufacturing
and processing methods used in the production of composite materials ranging
from basic aluminium matrix composites, through particle reinforced composites,
to composites using novel matrix fibres such as titanium-silicon carbide and
ceramics. Section 3 is devoted to the mechanical behaviour of different matrix
materials and structure-property relations, with particular attention paid to failure
and fracture mechanisms. The final section considers those new fibres and
composite materials currently in development, including high strength copper
composites, porous particle composites, active composites, and ceramic
nanocomposites.

Green Composites for Automotive Applications
The science and technology of materials in automotive engines provides an
introductory text on the nature of the materials used in automotive engines. It
focuses on reciprocating engines, both four and two stroke, with particular
emphasis on their characteristics and the types of materials used in their
construction. The book considers the engine in terms of each specific part: the
cylinder, piston, camshaft, valves, crankshaft, connecting rod and catalytic
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converter. The materials used in automotive engines are required to fulfil a
multitude of functions. It is a subtle balance between material properties, essential
design and high performance characteristics. The science and technology of
materials in automotive engines describes the metallurgy, chemical composition,
manufacturing, heat treatment and surface modification of these materials. It also
includes supplementary notes that support the core text. The book is essential
reading for engineers and designers of engines, as well as lecturers and graduate
students in the fields of automotive engineering, machine design and materials
science looking for a concise, expert analysis of automotive materials. Provides a
detailed introduction to the nature of materials used in automotive engines
Essential reading for engineers, designers, lecturers and students in automotive
engineering Written by a renowned expert in the field

Advances in Ceramic Matrix Composites
Composite Materials: Concurrent Engineering Approach covers different aspects of
concurrent engineering approaches in the development of composite products. It is
an equally valuable reference for teachers, students, and industry sectors,
including information and knowledge on concurrent engineering for composites
that are gathered together in one comprehensive resource. Contains information
that is specially designed for concurrent engineering studies Includes new topics
on conceptual design in the context of concurrent engineering for composites
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Presents new topics on composite materials selection in the context of concurrent
engineering for composites Written by an expert in both areas (concurrent
engineering and composites) Provides information on ‘green’ composites

Composite Materials
Concern about global warming has led to renewed interest in the more sustainable
use of natural fibres in composite materials. This important book reviews the
wealth of recent research into improving the mechanical properties of natural-fibre
thermoplastic composites so that they can be more widely used. The first part of
the book provides an overview of the main types of natural fibres used in
composites, how they are processed and, in particular, the way the fibre-matrix
interface can be engineered to improve performance. Part two discusses the
increasing use of natural-fibre composites in such areas as automotive and
structural engineering, packaging and the energy sector. The final part of the book
discusses ways of assessing the mechanical performance of natural-fibre
composites. With its distinguished editor and team of contributors, Properties and
performance of natural-fibre composites is a valuable reference for all those using
these important materials in such areas as automotive and structural engineering.
Provides an overview of the types of natural fibres used in composites Discusses
fibre-matrix interface and how it can be engineered to improve performance
Examines the increasing use of natural-fibre composites in automotive and
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structural engineering and the packaging and energy sector

Automotive Plastics and Composites: Worldwide Markets and
Trends to 2007
The automotive industry faces many challenges, including increased global
competition, the need for higher-performance vehicles, a reduction in costs and
tighter environmental and safety requirements. The materials used in automotive
engineering play key roles in overcoming these issues: ultimately lighter materials
mean lighter vehicles and lower emissions. Composites are being used increasingly
in the automotive industry due to their strength, quality and light weight.
Advanced Composite Materials for Automotive Applications: Structural Integrity
and Crashworthiness provides a comprehensive explanation of how advanced
composite materials, including FRPs, reinforced thermoplastics, carbon-based
composites and many others, are designed, processed and utilized in vehicles. It
includes technical explanations of composite materials in vehicle design and
analysis and covers all phases of composite design, modelling, testing and failure
analysis. It also sheds light on the performance of existing materials including
carbon composites and future developments in automotive material technology
which work towards reducing the weight of the vehicle structure. Key features:
Chapters written by world-renowned authors and experts in their own fields
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Includes detailed case studies and examples covering all aspects of composite
materials and their application in the automotive industries Unique topic
integration between the impact, crash, failure, damage, analysis and modelling of
composites Presents the state of the art in composite materials and their
application in the automotive industry Integrates theory and practice in the fields
of composite materials and automotive engineering Considers energy efficiency
and environmental implications Advanced Composite Materials for Automotive
Applications: Structural Integrity and Crashworthiness is a comprehensive
reference for those working with composite materials in both academia and
industry, and is also a useful source of information for those considering using
composites in automotive applications in the future.

Lignin in Polymer Composites
This book covers all aspects of metal matrix composites, an important new class of
materials.

Crashworthiness of Composite Thin-Walled Structures
Ceramic matrix composites (CMCs) have proven to be useful for a wide range of
applications because of properties such as their light weight, toughness and
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temperature resistance. Advances in ceramic matrix composites summarises key
advances and types of processing of CMCs. After an introductory chapter, the first
part of the book reviews types and processing of CMCs, covering processing,
properties and applications. Chapters discuss nanoceramic matric composites,
silicon carbide-containing alumina nanocomposites and advances in manufacture
by various infiltration techniques including heat treatments and spark plasma
sintering. The second part of the book is dedicated to understanding the properties
of CMCs with chapters on Finite Element Analysis, tribology and wear and selfhealing CMCs. The final part of the book examines the applications of CMCs,
including those in the structural engineering, nuclear and fusion energy, turbine,
metal cutting and microelectronics industries. Advances in ceramic matrix
composites is an essential text for researchers and engineers in the field of CMCs
and industries such as aerospace and automotive engineering. Reviews types and
processing of CMCs, covering processing, properties and applications

Composites for Automotive, Truck and Mass Transit
Repair of Polymer Composites: Methodology, Techniques, and Challenges
discusses fundamental issues related to the repair of composites and their
suitability in various industrial sectors, such as aerospace, automotive, marine and
construction, etc. The repair of composites is complex and requires a thorough
understanding of the various types of damage mechanisms in order to apply the
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appropriate NDT techniques. This book explores these issues in significant detail
and presents systematic procedures and methods, thus serving as a useful
reference for both undergraduate and postgraduate students, academic
researchers, engineers and other professionals who are interested in this exciting
field of research. Discusses fundamental issues related to the repair of composites
and their suitability in various industrial sectors, including aerospace, automotive,
marine and construction, etc. Provides comprehensive coverage, from the
fundamental aspects, to real applications Serves as a useful reference for both
undergraduate and postgraduate students, academic researchers, engineers and
other professionals Presents different types of repair techniques by correlating
different parameters and challenges

Advanced Materials in Automotive Engineering
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