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complete casting handbook is the result of a long awaited update consolidation and
expansion of expert john campbell s market leading casting books into one essential
resource for metallurgists and foundry professionals who design specify or manufacture
metal castings the first single volume guide to cover modern principles and processes in
such breadth and depth whilst retaining a clear practical focus it includes a logical two part
structure breaking the contents down into casting metallurgy and casting manufacture
established must have information such as campbell s 10 rules for successful casting
manufacture new chapters on filling system design melting molding and controlled
solidification techniques plus extended coverage of a new approach to casting metallurgy
providing in depth casting knowledge and process know how from the noteworthy career of
an industry leading authority complete casting handbook delivers the expert advice needed
to help you make successful and profitable castings long awaited update consolidation and
expansion of expert john campbell s market leading casting books into one essential
handbook separated into two parts casting metallurgy and casting manufacture with
extended coverage of casting alloys and new chapters on filling system design melting
moulding and controlled solidification techniques to compliment the renowned campbell 10
rules delivers the expert advice that engineers need to make successful and profitable
casting decisions
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in this book the topics syllabus adequately cover metal casting subject in the courses of
mechanical production and metallurgy branches for b e b tech as well as production and
industrial metallurgy for m tech with his direct experience in metal casting industry and
teaching academics the author attempts to bridge the gap existing between essential
theory in books and vital practical applications in industry it contains all the molding
processes normally used with details of ingredient testing different stages of casting
production essential theory of gating and risering as well asfinishing inspection and quality
control over 80 line sketches facilitate easy understanding information given through over
20 tables help easy comprehension comparison and remembrance exhaustive examples of
specific components normally made by casting process help to build confidence when
entering industry over 200 technical books and research papers upto may 1996 are referred
examples of working computer programs given form the basis for modern practice oriented
projects in final year for practising engineers managers and entrepreneurs this book
provides useful theory and practical aspects on foundry management exhaustive treatment
of critical gating risering with many industry examples practical solutions to melting
problems casting defects analysis through cause effect diagrams will be very useful
essential information on energy conservation and environmental pollution control is also
given in the last chapter

the definitive metal casting resource fully updated written by prominent industry experts
principles of metal casting third edition addresses the latest advances in the field such as
melting casting processes sand systems alloy development heat treatment and processing
technologies new chapters cover solidification modeling casting defects and zinc and zinc
alloys detailed photographs illustrations tables and equations are included throughout ideal
for students and researchers in metallurgy and foundry science as well as foundry industry
professionals this authoritative guide provides all of the information needed to produce
premium quality castings comprehensive coverage includes patterns casting processes
solidification of metals and alloys gating and risering of castings casting process simulation
aluminum and aluminum alloys copper and copper alloys magnesium and magnesium alloys
zinc and zinc alloys cast irons steel castings cleaning and inspection casting defects

this book provides an overview of metal casting technologies starting from its historical
evolution to casting design strategies that are being followed today in foundries and other
metal casting industries the details of most of the casting processes and their applications
are also included for completeness foundry practices such as mold materials and molding
techniques pattern making and cores furnaces pouring cleaning and heat treatment etc are
discussed in detail finally current practices in casting design are demonstrated further
developments in the field through computational methods and virtual reality are also
described

campbell s complete casting handbook metal casting processes techniques and design
second edition provides an update to the first single volume guide to cover modern
principles and processes in such breadth and depth while also retaining a clear practical
focus the work has a unique viewpoint interpreting the behavior of castings and metals as a
whole in terms of their biofilm content the largely invisible casting defects which control
much of the structure and behavior of metals this new edition includes new findings many
from john campbell s own research on crack initiation contact pouring vortex gates and the
cosworth process delivers the expert advice that engineers need to make successful and
profitable casting decisions ideal reference for those interested in solidification vortex gates
nucleation biofilm remelting and molding follows a logical two part structure that covers
both casting metallurgy and casting manufacture contains established must have
information such as campbell s 10 rules for successful casting manufacture includes
numerous updates and revisions based on recent breakthroughs in the industry

engineers rely on groover because of the book s quantitative and engineering oriented
approach that provides more equations and numerical problem exercises the fourth edition
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introduces more modern topics including new materials processes and systems end of
chapter problems are also thoroughly revised to make the material more relevant several
figures have been enhanced to significantly improve the quality of artwork all of these
changes will help engineers better understand the topic and how to apply it in the field

this book covers all main aspects of metal casting processes and practices including mold
gating system design melting of metal solidification qc qga safety economic and
environmental considerations the flow and solidification of metal is presented with reference
to bernoulli s law fick s 2nd law and chvorinov s rule with detailed mathematical analyses
and calculations foundry practices involving mold design molding sand characteristics
melting furnaces testing ndt and qc are explained including both conventional casting
processes and recent advances in casting technologies there are around 120 diagrammatic
illustrations which have been properly labelled to enhance the understanding of readers one
of the salient features of the book is the inclusion of an industrially oriented project the key
solution of the project is presented with the aid of mathematical analysis and diagrams the
metal casting design project cultivates managerial skills enabling the reader to work
effectively as an engineer manufacturing manager in an industry

this book covers all main aspects of metal casting processes and practices including mold
gating system design melting of metal solidification qc qga safety economic and
environmental considerations the flow and solidification of metal is presented with reference
to bernoulli s law fick s 2nd law and chvorinov s rule with detailed mathematical analyses
and calculations foundry practices involving mold design molding sand characteristics
melting furnaces testing ndt and qc are explained including both conventional casting
processes and recent advances in casting technologies there are around 120 diagrammatic
illustrations which have been properly labelled to enhance the understanding of readers one
of the salient features of the book is the inclusion of an industrially oriented project the key
solution of the project is presented with the aid of mathematical analysis and diagrams the
metal casting design project cultivates managerial skills enabling the reader to work
effectively as an engineer manufacturing manager in an industry

the majority of waste generated by the metal casting or foundry industry is from melting
operations metal pouring and disposal of spent molding materials profiles the metal casting
and heat treating industries and outlines their pollution problems offers reasonable solutions
to waste and pollution problems waste minimization assessment guidelines and options are
discussed also covers the economics of waste minimization and gives information about
where to get further help case studies of plants diagrams and worksheets

this book casting processes and modelling of metallic materials explores the various casting
and modelling activities related to metallic alloy systems the book provides results of
research work conducted by experts from all over the globe to add to the research
community in the era of the casting process and modelling the book was edited by two
experts in the field of materials science and modelling dr abdallah and dr aldoumani whom
both have several publications in peer reviewed journals worldwide conferences and
scientific books the book introduces the casting processes and then discusses the various
issues and possible solutions over the past years various models have been proposed and
utilized to predict the performance of castings some of these models proved to be accurate
whereas others failed to predict the casting performance the strength of any predictive tool
depends on the employment of physically meaningful parameters that replicate the real life
conditions this has been illustrated in the current book with such predictive models and
finite element fe modelling to illustrate the behaviour of castings in real life conditions

this book deals with various science and technology factors that need careful consideration
in producing a casting it consists of 11 chapters contributed by experts in their respective
fields the topics include simulation of continuous casting process control of solidification of
continuous castings influence of mold flux in continuous casting segregation in strip casting
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of steel developments in shell and solid investment mold processes innovative pressure
control during filling of sand molds fracture toughness specifically of castings permanent
molding of cast iron wear resistant castings and improvement of accuracy in estimating
graphite nodularity in ductile iron castings

introduction pattern materials design and production of wood patterns design and
production of metal pattern equipment technology of plastic plaster and wax pattern making
gating and risering of casting quality control in pattern shop layout organisation and
planning storage and repair of patterns and tooling bibliography h index

designed for the undergraduate students of mechanical engineering and allied branches this
book serves as a bridge between the study of the basic processes and their application in
production industries this book covers two similar fundamental processes foundry and
welding in a single volume the chapters of the book are grouped in seven modules a
separate module is devoted to introduce the preliminaries of the two areas namely casting
and joining processes miscellaneous welding and allied processes including the modern
methods and thermal cutting conventional sand mould casting special and modern casting
methods conventional metal joining processes and theory of solidification of metal its
metallurgy defects in castings and casting design procedure are covered in the book the
theory of each process is explained with the help of simple line sketches which can be easily
reproduced by a student at the time of examination enough worked out examples and
problems are given for practice especially in the design areas at the end of each chapter
sufficient number of review questions are given as exercise

casting is one of the most important processes in materials technology in this unique book
each step in the casting and solidification process is described and models are set up which
in many cases can be approximated by simplified analytical expressions all casting methods
are featured including component casting ingot casting and continuous casting applications
of the results are given in numerous worked examples within the text conclusions on how to
avoid cracks solidification pores slag inclusions and other defects of the castings can be
drawn from the theoretical models these conclusions are based on research results which
together give an idea of the development in the manufacture of castings most chapters
conclude with a number of exercises answers to which are given at the end of the book the
accompanying guide to exercises provides the complete solutions to each of the exercises

metal casting is a manufacturing process of solidifying molten metal in a mold to make a
product with a desired shape based on its own unique fabrication benefits it is one of the
most widely used manufacturing processes to economically produce parts with complex
geometries in modern industry especially for transportation and heavy equipment industries
where mass production is needed however various types of defects typically exist in the as
cast components during the casting processes which may make it difficult for post
processing and limit the service life and further application of products it becomes
imperative to analyze the processes in actual manufacturing conditions to predict and
prevent those casting defects since it can be quite time consuming and costly to assess the
processes experimentally a computer aided approach is highly desirable for product
development and process optimization in recent decades computer aided engineering cae
techniques have been rapidly developed to simulate different casting processes which have
great benefits to tackle casting defects in a more practical and efficient way this work
focuses on using procast a finite element analysis fea software together with other
necessary simulation and modeling techniques including computer aided design cad
calculation of phase diagrams calphad and cellular automaton ca to study relevant defects
in actual metal casting foundries specifically three different cases have been mainly
investigated including i veining defect caused by thermal cracking in resin bonded silica
sand molds inserts for sand casting process ii thermal fatigue cracking in hl3 steel dies
inserts for high pressure die casting process and iii hydrogen induced gas porosity in a356
castings for gravity casting process with permanent molds for each case cad model was
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designed and fea model was constructed with validated materials database based on
calphad simulation experiment tests and or literature references coupled calculations of
heat transfer fluid flow for mold filling and or stresses and strains were run to obtain thermal
and structural data for subsequent defects analyses and predictions more importantly key
experiments at laboratory scale were designed and performed to reproduce those defects
test results were employed to correlate and validate the predictions from simulation the
highlight of this dissertation is that an improved model and or prediction criterion is
proposed for each defect case and is dedicated to engineering applications including i a
statistics based cracking criterion of resin bonded silica sand molds or inserts in casting
processes ii a temperature based fatigue life prediction criterion for thermally induced
cracking in h13 steel dies for die casting and iii a coupled ca fe model for location specific
prediction of gas porosity in a356 gravity castings with permanent molds this research is
aiming at demonstrating that the integration of different cae techniques and key
experimental validations can help tackle the defects in various casting processes in a time
efficient and cost effective manner the results and the approach may be of great benefits to
casting engineers for defect assessments and design optimizations in different casting
processes

sustainable manufacturing processes provides best practice advice on sustainable
manufacturing methods with examples from industry as well as important supporting theory
in the current manufacturing industry processes and materials are developed with close
reference to sustainability issues with an outward look to optimum production efficiency and
reduced environmental impact important topics such as the use of renewable energy
reduction of material waste and recycling reduction in energy and water consumption and
reduction in emissions are all discussed along with broad coverage of deformation and
joining technologies computational technigues and computer aided engineering in addition a
wide range of traditional and innovative manufacturing technologies are covered including
friction stir welding incremental forming abrasive water jet machining laser beam machining
sustainable foundry porous material fabrication by powder metallurgy laser and additive
manufacturing and thermoelectric and thermomagnetic energy harvesting features practical
case studies from industry experts explains methods for reducing waste in additive
manufacturing provides a detailed examination on how sustainability is measured in
manufacturing

production technology is meant for the students of b tech in mechanical production and
manufacturing engineering it deals with the fundamental concepts of foundry forming and
welding technologies the book covers both theoretical and analytical concepts the analytical
concepts are introduced beginning from the fundamentals for easy comprehension several
worked out examples review and objective type questions are provided at the end of each
chapter more than 150 line sketches are included which are self explanatory and easy to
reproduce in the examination the second edition consists of revision and enrichment of
contents in chapters fundamentals of metal casting molding and casting processes and
welding processes a chapter new foundry mechanization is also included
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