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Following the long tradition of the Schuler Company, the Metal For ming Handbook presents the scientific fundamentals
of metal forming technology in a way which is both compact and easily understood. Thus, this book makes the theory and
practice of this field accessible to teaching and practical implementation. The first Schuler "Metal Forming Handbook"
was published in 1930. The last edition of 1966, already revised four times, was translated into a number of languages,
and met with resounding approval around the globe. Over the last 30 years, the field of forming technology has been rad
ically changed by a number of innovations. New forming techniques and extended product design possibilities have been
developed and introduced. This Metal Forming Handbook has been fundamentally revised to take account of these
technological changes. It is both a text book and a reference work whose initial chapters are concerned to pro vide a
survey of the fundamental processes of forming technology and press design. The book then goes on to provide an indepth study of the major fields of sheet metal forming, cutting, hydroforming and solid forming. A large number of relevant
calculations offers state of the art solutions in the field of metal forming technology. In presenting tech nical explanations,
particular emphasis was placed on easily under standable graphic visualization. All illustrations and diagrams were
compiled using a standardized system of functionally oriented color codes with a view to aiding the reader's
understanding.
After a brief introduction into crystal plasticity,the fun- damentals of crystallographic textures and plastic anisotro- py, a
main topic of this book, are outlined. A large chapter is devoted to formability testing both for bulk metal and sheet metal
forming. For the first time testing methods for plastic anisotropy of round bars and tubes are included. A profound survey
is given of literature about yield criteria for anisotropic materials up to most recent developments and the calculation of
forming limits of anisotropic sheet me- tal. Other chapters are concerned with properties of workpieces after metal
forming as well as the fundamentals of the theory of plasticity and finite element simulation of metal forming processes.
The book is completed by a collection of tables of international standards for formability testing and of flow curves of
metals which are most commonly used in metal forming. It is addressed both to university and industrial readers.
Metal Forming: Formability, Simulation, and Tool Design focuses on metal formability, finite element modeling, and tool
design, providing readers with an integrated overview of the theory, experimentation and practice of metal forming. The
book includes formability and finite element topics, including insights on plastic instability, necking, nucleation and
coalescence of voids. Chapters discuss the finite element method, including its accuracy, reliability and validity and finite
element flow formulation, helping readers understand finite element formulations, iterative solution methods, friction and
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contact between objects, and other factors. The book's final sections discuss tool design for cold, warm and hot forming
processes. Examples of tools, design guidelines, and information related to tool materials, lubricants, finishes, and tool
failure are included as well. Provides fundamental, integrated knowledge on metal formability, finite element topics and
tool design Outlines user perspectives on accuracy, reliability and validity of finite element modeling Discusses examples
of tools, their design guidelines, tool lubricants, and tool failure Considers the role played by stress triaxiality and shear
and introduces uncoupled ductile damage criteria Includes applications, worked examples and detailed techniques
A balanced mechanics-materials approach and coverage of the latest developments in biomaterials and electronic
materials, the new edition of this popular text is the most thorough and modern book available for upper-level
undergraduate courses on the mechanical behavior of materials. To ensure that the student gains a thorough
understanding the authors present the fundamental mechanisms that operate at micro- and nano-meter level across a
wide-range of materials, in a way that is mathematically simple and requires no extensive knowledge of materials. This
integrated approach provides a conceptual presentation that shows how the microstructure of a material controls its
mechanical behavior, and this is reinforced through extensive use of micrographs and illustrations. New worked
examples and exercises help the student test their understanding. Further resources for this title, including lecture slides
of select illustrations and solutions for exercises, are available online at www.cambridge.org/97800521866758.
This book describes the basic principles of plasticity for students and engineers who wish to perform plasticity analyses in
their professional lives, and provides an introduction to the application of plasticity theories and basic continuum
mechanics in metal forming processes. This book consists of three parts. The first part deals with the characteristics of
plasticity and instability under simple tension or compression and plasticity in beam bending and torsion. The second part
is designed to provide the basic principles of continuum mechanics, and the last part presents an extension of onedimensional plasticity to general three-dimensional laws based on the fundamentals of continuum mechanics. Though
most parts of the book are written in the context of general plasticity, the last two chapters are specifically devoted to
sheet metal forming applications. The homework problems included are designed to reinforce understanding of the
concepts involved. This book may be used as a textbook for a one semester course lasting fourteen weeks or longer.
This book is intended to be self-sufficient such that readers can study it independently without taking another formal
course. However, there are some prerequisites before starting this book, which include a course on engineering
mathematics and an introductory course on solid mechanics.
For students ready to advance in their study of metals, Physical Metallurgy, Second Edition uses engaging historical and
contemporary examples that relate to the applications of concepts in each chapter.This book combines theoretical
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concepts, real alloy systems, processing procedures, and examples of real-world applications. The author uses his ex
Designed as a textbook for courses on metal forming, elasticity, plasticity or continuum mechanics, this work incorporates
finite element methods and operations analysis. Emphasis is placed on physical intuition, and numerous exercises are
used throughout
"Modern civilization as we know it would not be possible without iron and steel. Steel is essential in the machinery
neccessary for the manufacture of all our needs. Even the words themselves have come to suggest strength. Phrases
such as "iron willed," "iron fisted", "iron clad","iron curtain," and "pumping iron," imply strength. A "steely glance" is a stern
look. "A heart of steel" refers to a very bad demeanor. The Russian dictator, Stalin (which means steel in Russian), chose
the name to invoke fear in those under him. This book is intended both as a resource for engineers and as an
introduction to the layman about our most important metal system. After an introductions that deals with the history and
refining of iron and steel, the rest of the book examines their physical properties and metallurgy"-William Hosford's book is ideal for those involved in designing sheet metal forming processes. Knowledge of plasticity is
essential for the computer simulation of metal forming processes and understanding the advances in plasticity theory is
key to formulating sound analyses. The author makes the subject simple by avoiding notations used by specialists in
mechanics. R. Hill's authoritative book, Mathematical Theory of Plasticity (1950), presented a comprehensive treatment
of continuum plasticity theory up to that time; much of the treatment in this book covers the same ground, but focuses on
more practical topics. Hosford has included recent developments in continuum theory, including a newer treatment of
anisotropy that has resulted from calculations of yielding based on crystallography, analysis of the role of defects, and
forming limit diagrams. A much greater emphasis is placed on deformation mechanisms and the book also includes
chapters on slip and dislocation theory and twinning.
Focuses on practical solutions covering production methods, tools, machine tools and other equipment, as well as
precision tool-manufacturing methods and production systems. This comprehensive reference also includes all the
relevant aspects of the following: metallurgy, tribology, theory of plasticity, material properties and process data
determination.
This is a textbook on the mechanical behavior of materials for mechanical and materials engineering. It emphasizes
quantitative problem solving. This new edition includes treatment of the effects of texture on properties and
microstructure in Chapter 7, a new chapter (12) on discontinuous and inhomogeneous deformation, and treatment of
foams in Chapter 21.
Discover a novel, self-contained approach to an important technical area, providing both theoretical background and
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practical details. Coverage includes mechanics and physical metallurgy, as well as study of both established and novel
procedures such as indentation plastometry. Numerical simulation (FEM modelling) is explored thoroughly, and issues of
scale are discussed in depth. Discusses procedures designed to explore plasticity under various conditions, and relates
sample responses to deformation mechanisms, including microstructural effects. Features references throughout to
industrial processing and component usage conditions, to a wide range of metallic alloys, and to effects of residual
stresses, anisotropy and inhomogeneity within samples. A perfect tool for materials scientists, engineers and researchers
involved in mechanical testing (of metals), and those involved in the development of novel materials and components.
Engineering Solid Mechanics bridges the gap between elementary approaches to strength of materials and more
advanced, specialized versions on the subject. The book provides a basic understanding of the fundamentals of elasticity
and plasticity, applies these fundamentals to solve analytically a spectrum of engineering problems, and introduces
advanced topics of mechanics of materials - including fracture mechanics, creep, superplasticity, fiber reinforced
composites, powder compacts, and porous solids. Text includes: stress and strain, equilibrium, and compatibility elastic
stress-strain relations the elastic problem and the stress function approach to solving plane elastic problems applications
of the stress function solution in Cartesian and polar coordinates Problems of elastic rods, plates, and shells through
formulating a strain compatibility function as well as applying energy methods Elastic and elastic-plastic fracture
mechanics Plastic and creep deformation Inelastic deformation and its applications This book presents the material in an
instructive manner, suitable for individual self-study. It emphasizes analytical treatment of the subject, which is essential
for handling modern numerical methods as well as assessing and creating software packages. The authors provide
generous explanations, systematic derivations, and detailed discussions, supplemented by a vast variety of problems
and solved examples. Primarily written for professionals and students in mechanical engineering, Engineering Solid
Mechanics also serves persons in other fields of engineering, such as aerospace, civil, and material engineering.
Full coverage of manufacturing and management in mechanicalengineering Mechanical Engineers' Handbook, Fourth
Edition provides aquick guide to specialized areas that engineers may encounter intheir work, providing access to the
basics of each and pointingtoward trusted resources for further reading, if needed. The book'saccessible information
offers discussions, examples, and analysesof the topics covered, rather than the straight data, formulas, andcalculations
found in other handbooks. No single engineer can be aspecialist in all areas that they are called upon to work in. It'sa
discipline that covers a broad range of topics that are used asthe building blocks for specialized areas, including
aerospace,chemical, materials, nuclear, electrical, and generalengineering. This third volume of Mechanical Engineers'
Handbookcovers Manufacturing & Management, and provides accessible andin-depth access to the topics encountered
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regularly in thediscipline: environmentally benign manufacturing, productionplanning, production processes and
equipment, manufacturing systemsevaluation, coatings and surface engineering, physical vapordeposition, mechanical
fasteners, seal technology, statisticalquality control, nondestructive inspection, intelligent control ofmaterial handling
systems, and much more. Presents the most comprehensive coverage of the entirediscipline of Mechanical Engineering
Focuses on the explanation and analysis of the conceptspresented as opposed to a straight listing of formulas and
datafound in other handbooks Offers the option of being purchased as a four-book set or assingle books Comes in a
subscription format through the Wiley Online Libraryand in electronic and other custom formats Engineers at all levels of
industry, government, or privateconsulting practice will find Mechanical Engineers' Handbook,Volume 3 an "off-the-shelf"
reference they'll turn to again andagain.
The application of computer-aided design and manufacturing techniques is becoming essential in modern metal-forming
technology. Thus process modeling for the determination of deformation mechanics has been a major concern in
research . In light of these developments, the finite element method--a technique by which an object is decomposed into
pieces and treated as isolated, interacting sections--has steadily assumed increased importance. This volume addresses
advances in modern metal-forming technology, computer-aided design and engineering, and the finite element method.
The basic theory of sheet metal forming in the automotive, appliance and aircraft industries is given. This fills a gap
between the descriptive treatments in most manufacturing texts and the advanced numerical methods used in computeraided-design systems. The book may be used by lecturers in undergraduate courses in manufacturing; plentiful exercises
and worked examples provide quantitative tutorial problems for students. A separate, but related simulation software
package advertised on this page enables students to explore the limits of processes and understand the influence of
different process and material variables. Engineers in stamping plants and press shops find the book useful in
understanding what happens during forming and why failures occur. The book is also used as a text for industrial short
courses that have been given in many countries. Die designers and tooling engineers find the simple treatment of
processes useful at the conceptual design stage and also in determining modifications needed to overcome problems
indicated by detailed numerical analysis. The original text, published 10 years ago, has been completely rewritten for this
edition and newer topics such as hydroforming included. Simple equations governing plastic deformation, press forming,
bending, punch stretching and deep drawing are derived and explained. The aim is to provide simple applicable methods
rather than complex numerical techniques for practising engineers and for students interested in a quantitative and
practical approach. SIMPLIFIED STAMPING SIMULATION SOFTWARE "4S' The analytical treatment in this book is
used to develop simulation modules for simple cases of sheet forming such as stamping, deep drawing, bending and
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hydroforming. Students can investigate the influence of tooling dimensions, material properties and process variables
such as friction on the outcome of operations and see from animated models how, for example, press loads develop
during forming. Applications using this package greatly enhance interest in the development of theory in the book. The
website http://www.mssinternational.com provides further information and an opportunity to run some of the modules.
Presents the fundamentals of sheet metal forming - bending, stretching, press forming, deep drawing and hydroforming
Shows how deformation, loads and process limits can be calculated using simple equations Concentrates on simple,
applicable methods rather than complex numerical techniques Contains many exercises, worked examples and solutions
Used as a reference text in undergraduate manufacturing courses, as a required text in specialist graduate courses and
as a course text for industrial short courses Is supported by a separate, but related simulation software package
described below
Material properties -- Sheet deformation processes -- Deformation of sheet in plane stress -- Simplified stamping analysis
-- Load instability and tearing -- Bending of sheet -- Simplified analysis of circular shells -- Cylindrical deep drawing -Stretching circular shells -- Combined bending and tension of sheet -- Hydroforming.
Materials Processing is the first textbook to bring the fundamental concepts of materials processing together in a unified
approach that highlights the overlap in scientific and engineering principles. It teaches students the key principles
involved in the processing of engineering materials, specifically metals, ceramics and polymers, from starting or raw
materials through to the final functional forms. Its self-contained approach is based on the state of matter most central to
the shaping of the material: melt, solid, powder, dispersion and solution, and vapor. With this approach, students learn
processing fundamentals and appreciate the similarities and differences between the materials classes. The book uses a
consistent nomenclature that allow for easier comparisons between various materials and processes. Emphasis is on
fundamental principles that gives students a strong foundation for understanding processing and manufacturing methods.
Development of connections between processing and structure builds on students’ existing knowledge of structureproperty relationships. Examples of both standard and newer additive manufacturing methods throughout provide
students with an overview of the methods that they will likely encounter in their careers. This book is intended primarily
for upper-level undergraduates and beginning graduate students in Materials Science and Engineering who are already
schooled in the structure and properties of metals, ceramics and polymers, and are ready to apply their knowledge to
materials processing. It will also appeal to students from other engineering disciplines who have completed an
introductory materials science and engineering course. Coverage of metal, ceramic and polymer processing in a single
text provides a self-contained approach and consistent nomenclature that allow for easier comparisons between various
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materials and processes Emphasis on fundamental principles gives students a strong foundation for understanding
processing and manufacturing methods Development of connections between processing and structure builds on
students’ existing knowledge of structure - property relationships Examples of both standard and newer additive
manufacturing methods throughout provide students with an overview of the methods that they will likely encounter in
their careers
The concept of virtual manufacturing has been developed in order to increase the industrial performances, being one of
the most ef cient ways of reducing the m- ufacturing times and improving the quality of the products. Numerical
simulation of metal forming processes, as a component of the virtual manufacturing process, has a very important
contribution to the reduction of the lead time. The nite element method is currently the most widely used numerical
procedure for s- ulating sheet metal forming processes. The accuracy of the simulation programs used in industry is in
uenced by the constitutive models and the forming limit curves models incorporated in their structure. From the above
discussion, we can distinguish a very strong connection between virtual manufacturing as a general concept, ?nite
element method as a numerical analysis instrument and constitutive laws,aswellas forming limit curves as a speci city of
the sheet metal forming processes. Consequently, the material modeling is strategic when models of reality have to be
built. The book gives a synthetic presentation of the research performed in the eld of sheet metal forming simulation
during more than 20 years by the members of three international teams: the Research Centre on Sheet Metal
Forming—CERTETA (Technical University of Cluj-Napoca, Romania); AutoForm Company from Zürich, Switzerland and
VOLVO automotive company from Sweden. The rst chapter presents an overview of different Finite Element (FE) formutions used for sheet metal forming simulation, now and in the past.
Applied Metal Forming: Including FEM Analysis describes metal forming theory and how experimental techniques can be
used to study any metal forming operation with great accuracy. For each primary class of processes, such as forging,
rolling, extrusion, wiredrawing, and sheet-metal forming, it explains how FEA (Finite Element Analysis) can be applied
with great precision to characterize the forming condition and in this way optimize the processes. FEA has made it
possible to build very realistic FEM-models of any metal forming process, including complex three-dimensional forming
operations, in which complex products are shaped by complex dies. Thus, using FEA it is now possible to visualize any
metal forming process and to study strain, stresses, and other forming conditions inside the parts being manufactured as
they develop throughout the process.
This is a textbook for courses in civil and mechanical engineering that are commonly called Strength of Materials or
Mechanics of Materials. The intent of this book is to provide a background in the mechanics of solids for students of
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mechanical engineering, while limiting the information on why materials behave as they do. It is assumed that the
students have already had courses covering materials science and basic statics. Much of the material is drawn from
another book by the author, Mechanical Behavior of Materials. To make the text suitable for mechanical engineers, the
chapters on slip, dislocations, twinning, residual stresses, and hardening mechanisms have been eliminated and the
treatment of ductility viscoelasticity, creep, ceramics, and polymers has been simplified.
The finite element method (FEM) is indispensable in modeling and simulation in various engineering and physical
systems, including structural analysis, stress, strain, fluid mechanics, heat transfer, dynamics, eigenproblems, design
optimization, sound propagation, electromagnetics, and coupled field problems. This textbook integrates basic theory
with real-life, design-oriented problems using ANSYS, the most commonly used computational software in the field. For
students as well as practicing engineers and designers, each chapter is highly illustrated and presented in a step-by-step
manner. Fundamental concepts are presented in detail with reference to easy to understand worked examples that
clearly introduce the method before progressing to more advanced content. Included are step-by-step solutions for
project type problems using modelling software, special chapters for modelling and the use of ANSYS and Workbench
programs, and extensive sets of problems and projects round out each chapter.
This book helps the engineer understand the principles of metal forming and analyze forming problems - both the
mechanics of forming processes and how the properties of metals interact with the processes. In this fourth edition, an
entire chapter has been devoted to forming limit diagrams and various aspects of stamping and another on other sheet
forming operations. Sheet testing is covered in a separate chapter. Coverage of sheet metal properties has been
expanded. Interesting end-of-chapter notes have been added throughout, as well as references. More than 200 end-ofchapter problems are also included.
Metal FormingMechanics and MetallurgyCambridge University Press
This edited book contains extended research papers from AIMTDR 2014. This includes recent research work in the fields
of friction stir welding, sheet forming, joining and forming, modeling and simulation, efficient prediction strategies, micromanufacturing, sustainable and green manufacturing issues etc. This will prove useful to students, researchers and
practitioners in the field of materials forming and manufacturing.
"This state-of-the-art volume examines steel-rolling technology in a systematic and comprehensive manner--providing an
excellent synthesis of current information from three different branches of science--physics, metallurgy, and engineering.
"
In this collection, scientists and engineers from across industry, academia, and government present their latest
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improvements and innovations in all aspects of metal forming science and technology, with the intent of facilitating
linkages and collaborations among these groups. Chapters cover the breadth of metal forming topics, from fundamental
science to industrial application.
The physical modelling of metal forming processes has been widely used both in University and in Industry for many
years. Relatively simple numerical models, such as the Slab Method and the Upper Bound Method, were first used and
many such models are implemented in the industry for practical design or regulation of forming processes. These are
also under investigation in the University, mainly for treat models ments which require low cost calculations or very fast
answers for on-line integration. More recently, sophisticated numerical methods have been used for the simulation of
metal flow during forming operations. Since the early works in 1973 and 1974, mainly in U. K. and U. S. A. , the
applications of the finite element method to metal processing have been developed in many laboratories all over the
world. Now the numerical approach seems to be widely re cognized as a powerful tool for comprehension oriented
studies, for predic ting the main technological parameters, and for the design and the optlmi zation of new forming
sequences. There is also a very recent trend for the introduction of physical laws in the thermo-mechanical models, in
order to predict the local evolution of internal variable representing the micro structure of the metal. To day more and
more practicians of the Industry are asking for compu ter models for design of their forming processes.
The main objective of the book is to expose readers to the basics of sustainable material forming and joining technologies, and to discuss the
relationship between conventional and sustainable processes. It also provides case studies for sustainable issues in material forming and
joining processes, workouts for converting conventional processes to green processes, and highlights the importance of awareness on
sustainable and green manufacturing through education. The book will include green and sustainability concepts in material forming like bulk
forming and sheet forming emphasizing hot forming, materials development, lubrication, and minimizing defects. Key Features
Conceptualizes green and sustainability issues towards efficient material forming and joining Addresses important aspects of sustainable
manufacturing by forming operations Presents comparison between traditional and sustainable manufacturing processes Includes practical
case studies from industry experts Discusses green and sustainability concepts in material forming like bulk forming and sheet forming
emphasizing hot forming, materials development, lubrication, and minimizing defects
This collection of papers focus on advanced methods for predicting and avoiding the occurrence of defects in manufactured products. A new
feature is included, namely, the influence of the processing-induced defects on the integrity of structures. The following topics are developed:
damage modeling; damage evaluation and rupture; strain localization and instability analysis; formability characterization; prediction of shape
inaccuracies; influence of defects on structural integrity. The main manufacturing operations are covered and various materials are examined,
such as new and conventional metal alloys, ceramics, polymers and composites.
Editors Altan (Ohio State University), Ngaile (North Carolina University), and Shen (Ladish Company, Inc.) offer this extensive overview of the
latest developments in the design of forging operations and dies. Basic technological principles are briefly reviewed in the first two chapters.
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This book provides a background in the mechanics of solids for students of mechanical engineering, while limiting the information on why
materials behave as they do. It is assumed that the students have already had courses covering materials science and basic statics. Much of
the material is drawn from another book by the author, Mechanical Behavior of Materials. To make the text suitable for mechanical engineers,
the chapters on slip, dislocations, twinning, residual stresses, and hardening mechanisms have been eliminated and the treatment of ductility,
viscoelasticity, creep, ceramics, and polymers has been simplified.
Thorough reference to numerical techniques used for simulating metal forming operations.
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