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The 3D Printing Handbook provides practical advice on
selecting the right technology and how-to design for 3D
printing, based upon first-hand experience from the
industry's leading experts.
This book provides a single-source reference to additive
manufacturing, accessible to anyone with a basic
background in engineering and materials science. Unlike
other books on additive manufacturing that include
coverages of things such as machine architecture,
applications, business and present market conditions,
this book focuses on providing comprehensive coverage
of currently available additive manufacturing processes.
All processes are explained with the help of various,
original diagrams, useful for beginners and advanced
researchers alike. Provides comprehensive coverages of
all current processes available in additive manufacturing;
Explains processes with the help of various original
diagrams; Explains future process development at the
last chapter, providing research outlook; Includes
extensive references at the end of each chapter for
further reading of original research.
"This book examines trends, challenges, issues, and
strategies related to 3D object scanners and computeraided design software in manufacturing processes and
its impact on materials manufacturing production. It also
explores the benefits of using additive manufacturing in
industrial settings, as well as future outlooks for this
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technology"-The two volumes IFIP AICT 459 and 460 constitute the
refereed proceedings of the International IFIP WG 5.7
Conference on Advances in Production Management
Systems, APMS 2015, held in Tokyo, Japan, in
September 2015. The 163 revised full papers were
carefully reviewed and selected from 185 submissions.
They are organized in the following topical sections:
collaborative networks; globalization and production
management; knowledge based production
management; project management, engineering
management, and quality management; sustainability
and production management; co-creating sustainable
business processes and ecosystems; open cloud
computing architecture for smart manufacturing and
cyber physical production systems; the practitioner's
view on "innovative production management towards
sustainable growth"; the role of additive manufacturing in
value chain reconfiguration and sustainability; operations
management in engineer-to-order manufacturing; lean
production; sustainable system design for green
products; cloud-based manufacturing; ontology-aided
production - towards open and knowledge-driven
planning and control; product-service lifecycle
management: knowledge-driven innovation and social
implications; and service engineering.
This book presents a selection of papers on advanced
technologies for 3D printing and additive manufacturing,
and demonstrates how these technologies have changed
the face of direct, digital technologies for the rapid
production of models, prototypes and patterns. Because
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of their wide range of applications, 3D printing and
additive manufacturing technologies have sparked a
powerful new industrial revolution in the field of
manufacturing. The evolution of 3D printing and additive
manufacturing technologies has changed design,
engineering and manufacturing processes across such
diverse industries as consumer products, aerospace,
medical devices and automotive engineering. This book
will help designers, R&D personnel, and practicing
engineers grasp the latest developments in the field of
3D Printing and Additive Manufacturing.
The field of additive manufacturing has seen explosive
growth in recent years due largely in part to renewed
interest from the manufacturing sector. Conceptually,
additive manufacturing, or industrial 3D printing, is a way
to build parts without using any part-specific tooling or
dies from the computer-aided design (CAD) file of the
part. Today, most engineered devices are 3D printed first
to check their shape, size, and functionality before largescale production. In addition, as the cost of 3D printers
has come down significantly, and the printers’ reliability
and part quality have improved, schools and universities
have been investing in 3D printers to experience,
explore, and innovate with these fascinating additive
manufacturing technologies. Additive Manufacturing
highlights the latest advancements in 3D printing and
additive manufacturing technologies. Focusing on
additive manufacturing applications rather than on core
3D printing technologies, this book: Introduces various
additive manufacturing technologies based on their
utilization in different classes of materials Discusses
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important application areas of additive manufacturing,
including medicine, education, and the space industry
Explores regulatory challenges associated with the
emergence of additive manufacturing as a mature
technological platform By showing how 3D printing and
additive manufacturing technologies are currently used,
Additive Manufacturing not only provides a valuable
reference for veteran researchers and those entering this
exciting field, but also encourages innovation in future
additive manufacturing applications.
The greatest benefits of nanoscale additive
manufacturing lie in biomedicine, smart devices/sensors,
energy harvesting, aerospace, and manufacturing. This
book explores the recent applications of functionalized
nanomaterials-based additive manufacturing to benefit
different manufacturing domains, including design and
process aspects, as well as outlining major application
areas. This book summarizes recent progress of
functionalized nanomaterials-based additive
manufacturing on both an experimental and a theoretical
model level. Though nanomaterials can be fabricated by
bottom-up and top-down approaches (techniques include
lithography, photolithography, and micro-machining), the
applications of additive manufacturing processes are
increasing at an exponential rate and therefore, the
demand for high-performance materials has been greatly
increasing. Recent applications covered in this book
include biomedicine, aerospace, automobile, waste
recycling, and energy storage devices. Environmental,
regulatory and safety issues are also discussed. This
book is an important reference source for materials
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scientists and engineers who are seeking to improve
their understanding of how functionalized nanomaterials
are playing an increasingly important role in the additive
manufacturing process. Brings together recent
innovations and practices of nanomaterials in additive
manufacturing processes Outlines major nanomaterialsbased additive manufacturing techniques Discusses
major applications in a range of industry sectors,
including in energy, automotive and biomedicine
The two-volume set LNCS 12376 and 12377 constitutes
the refereed proceedings of the 17th International
Conference on Computers Helping People with Special
Needs, ICCHP 2020, held in Lecco, Italy, in September
2020. The conference was held virtually due to the
COVID-19 pandemic. The 104 papers presented were
carefully reviewed and selected from 206 submissions.
Included also are 13 introductions. The papers are
organized in the following topical sections: Part I: user
centred design and user participation in inclusive R&D;
artificial intelligence, accessible and assistive
technologies; XR accessibility – learning from the past,
addressing real user needs and the technical
architecture for inclusive immersive environments;
serious and fun games; large-scale web accessibility
observatories; accessible and inclusive digital publishing;
AT and accessibility for blind and low vision users; Art
Karshmer lectures in access to mathematics, science
and engineering; tactile graphics and models for blind
people and recognition of shapes by touch; and
environmental sensing technologies for visual
impairment Part II: accessibility of non-verbal
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communication: making spatial information accessible to
people with disabilities; cognitive disabilities and
accessibility – pushing the boundaries of inclusion using
digital technologies and accessible eLearning
environments; ICT to support inclusive education –
universal learning design (ULD); hearing systems and
accessories for people with hearing loss; mobile health
and mobile rehabilitation for people with disabilities:
current state, challenges and opportunities; innovation
and implementation in the area of independent mobility
through digital technologies; how to improve interaction
with a text input system; human movement analysis for
the design and evaluation of interactive systems and
assistive devices; and service and care provision in
assistive environments 12 chapters are available open
access under a Creative Commons Attribution 4.0
International License via link.springer.com.
Seventeen contributions from leading researchers explore
clinical and scientific aspects of bone grafting with an
emphasis on new bone graft substitutes entering the
marketplace. A sampling of topics includes safety issues in
allograft tissue banking, regulatory issues in cell- based
therapies, and
Materials for Additive Manufacturing covers the materials
utilized in the additive manufacturing field, including polymers,
metals, alloys and ceramic materials. A conceptual overview
of the preparation and characterization of the materials and
their processing is given, beginning with theoretical aspects
that help readers better understand fundamental concepts.
Emerging applications in medicine, aerospace, automotive,
artwork and rapid manufacturing are also discussed. This
book provides a comprehensive overview of materials, along
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with rapid prototyping technologies. Discusses the
preparation and characterization of materials used for additive
manufacturing Provides descriptions of microstructures and
properties of the parts produced by additive manufacturing
Includes recent industrial applications of materials processed
in additive manufacturing
The promise of MEMS for aerospace applications has been
germinating for years, and current advances bring the field to
the very cusp of fruition. Reliability is chief among the
challenges limiting the deployment of MEMS technologies in
space, as the requirement of zero failure during the mission is
quite stringent for this burgeoning field. MEMS and
Microstructures in Aerospace Applications provides all the
necessary tools to overcome these obstacles and take MEMS
from the lab bench to beyond the exosphere. The book
begins with an overview of MEMS development and provides
several demonstrations of past and current examples of
MEMS in space. From this platform, the discussion builds to
fabrication technologies; the effect of space environmental
factors on MEMS devices; and micro technologies for space
systems, instrumentation, communications, thermal control,
guidance navigation and control, and propulsion. Subsequent
chapters explore factors common to all of the described
systems, such as MEMS packaging, handling and
contamination control, material selection for specific
applications, reliability practices for design and application,
and assurance practices. Edited and contributed by an
outstanding team of leading experts from industry, academia,
and national laboratories, MEMS and Microstructures in
Aerospace Applications illuminates the path toward qualifying
and integrating MEMS devices and instruments into future
space missions and developing innovative satellite systems.
The Standing Committee on Defense Materials Manufacturing
and Infrastructure (the DMMI standing committee) of the
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National Materials and Manufacturing Board of the National
Research Council (NRC) held a workshop on December 5
and 6, 2012, to discuss new and novel processes in industrial
modernization. The participants of the workshop provided
their individual opinions but no recommendations were
developed as a result of the workshop. The workshop
focused on Additive manufacturing, electromagnetic field
manipulation of materials, and design of materials. Additive
manufacturing is the process of making three-dimensional
objects from a digital description or file. The workshop
addresses different aspects of additive manufacturing
including surface finish and access to manufacturing
capabilities and resources. Electromagnetic field manipulation
of materials is the use of electric and/or magnetic fields to
change the mechanical or functional properties of a material
or for the purposes of sintering. The workshop examined
research prioritization in this area as well as other objectives.
"Design of materials" refers to the application of
computational and analytic methods to materials to obtain a
desired material characteristic; the workshop features a
discussion on materials genomics in this area and more.
Novel Processes for Advanced Manufacture: Summary of a
Workshop presents a summarization of the key points of this
workshop and includes outlines of the open discussions on
each area.
3D printed electronics have captured much attention in recent
years, owing to their success in allowing on-demand
fabrication of highly-customisable electronics on a wide
variety of substrates and conformal surfaces. This textbook
helps readers understand and gain valuable insights into 3D
printed electronics. It does not require readers to have any
prior knowledge on the subject.3D Printing and Additive
Manufacturing of Electronics: Principles and Applications
provides a comprehensive overview of the recent progress
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and discusses the fundamentals of the 3D printed electronics
technologies, their respective advantages, shortcomings and
potential applications. The book covers conventional contact
printing techniques for printed electronics, 3D electronics
printing techniques, materials and inks inks for 3D-printed
electronics, substrates and processing for 3D-printed
electronics, sintering techniques for metallic nanoparticle inks,
designs and simulations, applications of 3D-printed
electronics, and future trends. The book includes several
related problems for the reader to test his or her
understanding of the topics.This book is a good guide for
anyone who is interested in the 3D printing of electronics. The
book is also an effective textbook for undergraduate and
graduate courses that aim to arm their students with a
thorough understanding of the fundamentals of 3D printed
electronics.
This book aims to give readers a basic understanding of
commonly used additive manufacturing techniques as well as
the tools to fully utilise the strengths of additive manufacturing
through the modelling and design phase all the way through
to post processing. Guidelines for 3D-printed biomedical
implants are also provided. Current biomedical applications of
3D printing are discussed, including indirect applications in
the rapid manufacture of prototype tooling and direct
applications in the orthopaedics, cardiovascular, drug
delivery, ear-nose-throat, and tissue engineering fields.
Polymer-Based Additive Manufacturing: Biomedical
Applications is an ideal resource for students, researchers,
and those working in industry seeking to better understand
the medical applications of additive manufacturing.
Additive Manufacturing: Materials, Processes, Quantifications
and Applications is designed to explain the engineering
aspects and physical principles of available AM technologies
and their most relevant applications. It begins with a review of
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the recent developments in this technology and then
progresses to a discussion of the criteria needed to
successfully select an AM technology for the embodiment of a
particular design, discussing material compatibility, interfaces
issues and strength requirements. The book concludes with a
review of the applications in various industries, including bio,
energy, aerospace and electronics. This book will be a must
read for those interested in a practical, comprehensive
introduction to additive manufacturing, an area with
tremendous potential for producing high-value, complex,
individually customized parts. As 3D printing technology
advances, both in hardware and software, together with
reduced materials cost and complexity of creating 3D printed
items, these applications are quickly expanding into the mass
market. Includes a discussion of the historical development
and physical principles of current AM technologies Exposes
readers to the engineering principles for evaluating and
quantifying AM technologies Explores the uses of Additive
Manufacturing in various industries, most notably aerospace,
medical, energy and electronics
Laser Additive Manufacturing: Materials, Design,
Technologies, and Applications provides the latest
information on this highly efficient method of layer-based
manufacturing using metals, plastics, or composite materials.
The technology is particularly suitable for the production of
complex components with high precision for a range of
industries, including aerospace, automotive, and medical
engineering. This book provides a comprehensive review of
the technology and its range of applications. Part One looks
at materials suitable for laser AM processes, with Part Two
discussing design strategies for AM. Parts Three and Four
review the most widely-used AM technique, powder bed
fusion (PBF) and discuss other AM techniques, such as
directed energy deposition, sheet lamination, jetting
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techniques, extrusion techniques, and vat
photopolymerization. The final section explores the range of
applications of laser AM. Provides a comprehensive onevolume overview of advances in laser additive manufacturing
Presents detailed coverage of the latest techniques used for
laser additive manufacturing Reviews both established and
emerging areas of application

This book offers a unique guide to the threedimensional (3D) printing of metals. It covers various
aspects of additive, subtractive, and joining
processes used to form three-dimensional parts with
applications ranging from prototyping to production.
Examining a variety of manufacturing technologies
and their ability to produce both prototypes and
functional production-quality parts, the individual
chapters address metal components and discuss
some of the important research challenges
associated with the use of these technologies. As
well as exploring the latest technologies currently
under development, the book features unique
sections on electron beam melting technology,
material lifting, and the importance this science has
in the engineering context. Presenting unique reallife case studies from industry, this book is also the
first to offer the perspective of engineers who work in
the field of aerospace and transportation systems,
and who design components and manufacturing
networks. Written by the leading experts in this field
at universities and in industry, it provides a
comprehensive textbook for students and an
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invaluable guide for practitioners
Manufacturing processes have undergone significant
developments in recent years. With the application of
new technology, the productivity of companies has
increased tremendously. 3D Printing and Its Impact
on the Production of Fully Functional Components:
Emerging Research and Opportunities is an
innovative source of scholarly research on the
advancements of 3D printing technology in modern
manufacturing processes. Highlighting critical
perspectives on topics such as industrial
applications, 3D modeling, and bioprinting, this
publication is ideally designed for professionals,
academics, engineers, students, and practitioners
interested in the latest trends in additive
manufacturing.
3D printing has rapidly established itself as an
essential enabling technology within research and
industrial chemistry laboratories. Since the early
2000s, when the first research papers applying this
technique began to emerge, the uptake by the
chemistry community has been both diverse and
extraordinary, and there is little doubt that this
fascinating technology will continue to have a major
impact upon the chemical sciences going forward.
This book provides a timely and extensive review of
the reported applications of 3D Printing techniques
across all fields of chemical science. Describing,
comparing, and contrasting the capabilities of all the
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current 3D printing technologies, this book provides
both background information and reader inspiration,
to enable users to fully exploit this developing
technology further to advance their research,
materials and products. It will be of interest across
the chemical sciences in research and industrial
laboratories, for chemists and engineers alike, as
well as the wider science community.
Rapid prototyping is an exciting new technology
used to create physical models and functional
prototypes directly from CAD models. Rapid tooling
concerns the production of tooling using parts
manufactured by rapid prototyping. The book
describes the characteristics and capabilities of the
main known rapid prototyping processes. It covers in
detail various commercially available processes such
as: Stereolithography (SLA), Selective Laser
Sintering (SLS), and others. The text places a strong
emphasis on practical applications and contains an
abundance of photographs and diagrams to illustrate
clearly the principles of the machines and processes
involved.
Multiscale Modeling of Additively Manufactured
Metals: Application to Laser Powder Bed Fusion
Process provides comprehensive coverage on the
latest methodology in additive manufacturing (AM)
modeling and simulation. Although there are
extensive advances within the AM field, challenges
to predictive theoretical and computational
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approaches still hinder the widespread adoption of
AM. The book reviews metal additive materials and
processes and discusses multiscale/multiphysics
modeling strategies. In addition, coverage of
modeling and simulation of AM process in order to
understand the process-structure-property
relationship is reviewed, along with the modeling of
morphology evolution, phase transformation, and
defect formation in AM parts. Residual stress,
distortion, plasticity/damage in AM parts are also
considered, with scales associated with the spatial,
temporal and/or material domains reviewed. This
book is useful for graduate students, engineers and
professionals working on AM materials, equipment,
process, development and modeling. Includes the
fundamental principles of additive manufacturing
modeling techniques Presents various modeling
tools/software for AM modeling Discusses various
design methods and how to optimize the AM process
using these models
Recently there has been a trend towards combining
multiple forms of additive manufacturing together for
increased functionality, freedom and efficiency. In
this work, two forms of multiple-material additive
manufacturing technologies - inkjet and direct-ink
writing - are combined in a hybrid system. Several
advantages are realized due to the increased
material library and geometric freedom as a result of
new printing modalities. Initially, models of each
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process are reviewed and the processes are
evaluated for compatibility. Then, the precision
machine design of a passively-indexed, carouselstyle, syringe tool holder is completed. An error
budget employing Homogeneous Transformation
Matrices was maintained to estimate the tooltip
errors. In order to register these two non-contact
printing processes, a unique approach to their
registration to a common global origin was
necessary. A single non-contact optical CCD
micrometer is used to register the three spatial
coordinates of the syringe tooltip. Measurements are
performed to characterize the repeatability of the
nozzle registration scheme and the constructed
gantry and carousel system, which well exceeds the
requirements and the predictions from the
conservative error budget. This novel system can
print with a wide array of inks, including those that
solidify via polymerization or crosslinking, two part
chemistries, solvent evaporation or sintering, as well
as liquids, gels and pastes. These materials can
have a wide range of mechanical properties and
functionalities, for example electrical conductivity or
force sensitive resistivity. Models for the extrudate
flow rate are used alongside experimental
determination of the extrudate cross-section to
ensure accurate process congruence. Finally,
printed results demonstrate the various printing
techniques, highlight the expanded material library,
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and display novel assemblies not possible with
conventional additive processes. One such example
is a fully printed pressure sensor array.
Stereolithography: Materials, Processes and
Applications will focus on recent advances in
stereolithography covering aspects related to the
most recent advances in the field, in terms of
fabrication processes (two-photon polymerization,
micro-stereolithography, infrared stereolithography
and stereo-thermal-lithography), materials (novel
resins, hydrogels for medical applications and highly
reinforced resins with ceramics and metals),
computer simulation and applications.
Additive manufacturing (AM) of metals and
composites using laser energy, direct energy
deposition, electron beam methods, and wire arc
melting have recently gained importance due to their
advantages in fabricating the complex structure.
Today, it has become possible to reliably
manufacture dense parts with certain AM processes
for many materials, including steels, aluminum and
titanium alloys, superalloys, metal-based
composites, and ceramic matrix composites. In the
near future, the AM material variety will most likely
grow further, with high-performance materials such
as intermetallic compounds and high entropy alloys
already under investigation. Additive Manufacturing
Applications for Metals and Composites is a pivotal
reference source that provides vital research on
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advancing methods and technological developments
within additive manufacturing practices. Special
attention is paid to the material design of additive
manufacturing of parts, the choice of feedstock
materials, the metallurgical behavior and synthesis
principle during the manufacturing process, and the
resulted microstructures and properties, as well as
the relationship between these factors. While
highlighting topics such as numerical modeling,
intermetallic compounds, and statistical techniques,
this publication is ideally designed for students,
engineers, researchers, manufacturers,
technologists, academicians, practitioners, scholars,
and educators.
Many variations of injection moulding have been developed
and one of the rapidly expanding fields is multi-material
injection moulding. This review looks at the many techniques
being used, from the terminology to case studies. The three
primary types of multi-material injection moulding examined
are multi-component, multi-shot and over-moulding. The
basic types of multi-material injection moulding, the issues
surrounding combining different types of polymers and
examples of practical uses of this technology are described.
Laser powder bed fusion of metals is a technology that
makes use of a laser beam to selectively melt metal powder
layer-by-layer in order to fabricate complex geometries in high
performance materials. The technology is currently
transforming aerospace and biomedical manufacturing and its
adoption is widening into other industries as well, including
automotive, energy, and traditional manufacturing. With an
increase in design freedom brought to bear by additive
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manufacturing, new opportunities are emerging for designs
not possible previously and in material systems that now
provide sufficient performance to be qualified in end-use
mission-critical applications. After decades of research and
development, laser powder bed fusion is now enabling a new
era of digitally driven manufacturing. Fundamentals of Laser
Powder Bed Fusion of Metals will provide the fundamental
principles in a broad range of topics relating to metal laser
powder bed fusion. The target audience includes new users,
focusing on graduate and undergraduate students; however,
this book can also serve as a reference for experienced users
as well, including senior researchers and engineers in
industry. The current best practices are discussed in detail, as
well as the limitations, challenges, and potential research and
commercial opportunities moving forward. Presents laser
powder bed fusion fundamentals, as well as their inherent
challenges Provides an up-to-date summary of this advancing
technology and its potential Provides a comprehensive
textbook for universities, as well as a reference for industry
Acts as quick-reference guide
Green manufacturing has developed into an essential aspect
of contemporary manufacturing practices, calling for
environmentally friendly and sustainable techniques.
Implementing successful green manufacturing processes not
only improves business efficiency and competitiveness but
also reduces harmful production in the environment. The
Handbook of Research on Green Engineering Techniques for
Modern Manufacturing provides emerging perspectives on
the theoretical and practical aspects of green industrial
concepts, such as green supply chain management and
reverse logistics, for the sustainable utilization of resources
and applications within manufacturing and engineering.
Featuring coverage on a broad range of topics such as
additive manufacturing, integrated manufacturing systems,
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and machine materials, this publication is ideally designed for
engineers, environmental professionals, researchers,
academicians, managers, policymakers, and graduate-level
students seeking current research on recent and sustainable
practices in manufacturing processes.
Lightweight alloys have become of great importance in
engineering for construction of transportation equipment. At
present, the metals that serve as the base of the principal
light alloys are aluminum and magnesium. One of the most
important lightweight alloys are the aluminum alloys in use for
several applications (structural components wrought
aluminum alloys, parts and plates). However, some casting
parts that have low cost of production play important role in
aircraft parts. Magnesium and its alloys are among the
lightest of all metals and the sixth most abundant metal on
earth. Magnesium is ductile and the most machinable of all
metals. Many of these light weight alloys have appropriately
high strength to warrant their use for structural purposes, and
as a result of their use, the total weight of transportation
equipment has been considerably decreased.
Selected, peer-reviewed papers from the conference
Materials Science and Technology of Additive Manufacturing
2019 (MSTAM), December 10-11, 2019, Bremen, Germany
This book is a printed edition of the Special Issue "Additive
Manufacturing Technologies and Applications" that was
published in Technologies
Get Ready for the Future of Additive Manufacturing Additive
Manufacturing: Innovations, Advances, and Applications
explores the emerging field of additive manufacturing
(AM)—the use of 3D printing to make prototype parts on
demand. Often referred to as the third industrial revolution,
AM offers many advantages over traditional manufacturing.
This process enables users to quickly build three-dimensional
objects from the bottom-up, adding material one crossPage 19/23
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sectional layer at a time directly from a computer model. This
book provides a clear overview of specific technologies
related to AM. It covers existing and emerging techniques in
AM in use for a wide spectrum of manufacturing applications,
and highlights the advantages of each technique with specific
references to technological applications. Introduces Valuable
Processes for Making Prototype Parts among Manufacturers
of Many Types The book outlines many of the processes
developed using various materials ranging from metals to
plastics, and composites to human tissue. It presents recent
innovations and potential viable applications that include:
near-net shape capabilities, superior design, geometric
flexibility, innovations in fabrication using multiple materials,
and reduced tooling and fixturing. It also introduces several
illustrations and case studies that focus on the present and
far-reaching applications, developments, and future prospects
of AM technologies. Written by renowned experts in their
fields, this book: Covers the reactive inkjet printing of nylon
materials relevant to AM Discusses the AM of metals using
the techniques of free space deposition and selective laser
melting Provides a comparison between AM materials and
human tissues Addresses the use of AM for medical devices
and drug and cell delivery Focuses on the relevance of AM to
rare earth magnets and more Additive Manufacturing:
Innovations, Advances, and Applications emphasizes the use
of AM commensurate with advances in technical applications,
and provides a solid background on the fundamentals and
principles of this rapidly developing field.
Over the years, there has been an increased demand for the
manufacture of objects and products of high complexity,
leading to the evolution of manufacturing processes. As a
result, several technologies have been developed to try to
support these market needs. Among these technologies, we
can highlight the 3D printers, which in recent years has been
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shown a popularization in the global media. Another phenom
which has been seen along the last couple years is the rise of
industry 4.0. Into the main foundations of this new industry
revolution, we can highlight the 3D printers, 3D scanners,
artificial intelligence and virtual/augmented reality. For this
reason, the main goal of this book is to introduce basic
concepts about all the main 3D printing technologies,
presenting how 3D printers help industry 4.0 to rise.

This book covers in detail the various aspects of joining
materials to form parts. A conceptual overview of rapid
prototyping and layered manufacturing is given,
beginning with the fundamentals so that readers can get
up to speed quickly. Unusual and emerging applications
such as micro-scale manufacturing, medical applications,
aerospace, and rapid manufacturing are also discussed.
This book provides a comprehensive overview of rapid
prototyping technologies as well as support technologies
such as software systems, vacuum casting, investment
casting, plating, infiltration and other systems. This book
also: Reflects recent developments and trends and
adheres to the ASTM, SI, and other standards Includes
chapters on automotive technology, aerospace
technology and low-cost AM technologies Provides a
broad range of technical questions to ensure
comprehensive understanding of the concepts covered
Rapid prototyping is used to design and develop medical
devices and instrumentation. This book details research
in rapid prototyping of bio-materials for medical
applications. It provides a wide variety of examples of
medical applications using rapid prototyping, including
tissue engineering, dental applications, and bone
replacement. Coverage also discusses the emergence of
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computer aided design in the development of prosthetic
devices.
"This book examines the latest advances in nextgeneration manufacturing. It explores the basic and
applied knowledge of additive manufacturing"-Multi-material 3D Printing Technology introduces the first
models for complex construction and manufacturing
using a multi-material 3D printer. The book also explains
the advantages that these innovative models provide at
various points of the manufacturing supply chain.
Innovations in fields such as medicine and aerospace
are seeing 3D printing applied to problems that require
the technology to develop beyond its traditional
definitions. This groundbreaking book provides broad
coverage of the theory behind this emerging technology,
and the technical details required for readers to
investigate these methods for themselves. In addition to
describing new models for application of this technology,
this book also systematically summarizes the historical
models, materials and relevant technologies that are
important in multi-material 3D printing. Introduces the
heterogeneous object model for 3D printing Provides
case studies of the use of hybrid 3D Printing to create
gears and human bone Presents techniques which are
easy to realize using commercial 3D printers
Additive Manufacturing and 3D Printing Technology:
Principles and Applications consists of the construction
and working details of all modern additive manufacturing
and 3D-printing technology processes and machines,
while also including the fundamentals, for a well-rounded
educational experience. The book is written to help the
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reader understand the fundamentals of the systems. This
book provides a selection of additive manufacturing
techniques suitable for near-term application with
enough technical background to understand the domain,
its applicability, and to consider variations to suit
technical and organizational constraints. It highlights new
innovative 3D-printing systems, presents a view of 4D
printing, and promotes a vision of additive manufacturing
and applications toward modern manufacturing
engineering practices. With the block diagrams, selfexplanatory figures, chapter exercises, and photographs
of lab-developed prototypes, along with case studies,
this new textbook will be useful to students studying
courses in Mechanical, Production, Design,
Mechatronics, and Electrical Engineering.
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