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book highlights the industrial potential and explains the physics behind laser metal deposition (LMD) technology. It
describes the laser metal deposition (LMD) process with the help of numerous diagrams and photographs of real-world
process situations, ranging from the fabrication of parts to the repair of existing products, and includes case studies
from current research in this field. Consumer demand is moving away from standardized products to customized ones, and
to remain competitive manufacturers require manufacturing processes that are flexible and able to meet consumer demand
at low cost and on schedule. Laser metal deposition (LMD) is a promising alternative manufacturing process in this
context. This book enables researchers and professionals in industry gain a better understanding of the LMD process,
which they can then use in real-world applications. It also helps spur on further innovations.
Aircraft Technology Melih Kushan 2018-09-12 It is well known that improvements in space and aviation are the leader of
today's technology, and the aircraft is the most important product of aviation. Because of this fact, the books on
aircraft are always at the center of interest. In most cases, technologies designed for the aerospace industry are
rapidly extending into other areas. For example, although composite materials are developed for the aerospace industry,
these materials are not often used in aircraft. However, composite materials are utilized significantly in many
different sectors, such as automotive, marine and civil engineering. And materials science in aviation, reliability and
efficiency in aircraft technology have a major importance in aircraft design.
Materials for Additive Manufacturing Yusheng Shi 2021-02-12 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 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
Reinforced Polymer Composites Pramendra K. Bajpai 2019-12-04 Presents state-of-the-art processing techniques and
readily applicable knowledge on processing of polymer composites The book presents the advancement in the field of
reinforced polymer composites with emphasis on manufacturing techniques, including processing of different reinforced
polymer composites, secondary processing of green composites, and post life cycle processing. It discusses the
advantages and limitations of each processing method and the effect of processing parameters on the overall performance
of the composites. Characterization and applications of reinforced polymer composites are also introduced. Reinforced
Polymer Composites: Processing, Characterization and Post Life Cycle Assessment starts off by providing readers with a
comprehensive overview of the field. It then introduces them to the fabrication of both short fiber/filler reinforced
polymer composites and laminated reinforced polymer composites. Next, it takes them through the processing of polymerbased nanocomposites; the many advances in curing methods of reinforced polymer composites; and post life cycle
processing, re-processing, and disposal mechanisms of reinforced polymer composites. Numerous other chapters cover:
synthetic versus natural fiber reinforced plastics; characterization techniques of reinforced plastics; friction and
wear analysis of reinforced plastics; secondary processing of reinforced plastics; and applications of reinforced
plastics. -Presents the latest development in materials, processing, and characterization techniques, as well as
applications of reinforced polymer composites -Guides users in choosing the best processing methods to produce polymer
composites and successfully manufacture high quality products -Assists academics in sorting out basic research
questions and helps those in industry manufacture products, such as marine, automotive, aerospace, and sport goods
Reinforced Polymer Composites: Processing, Characterization and Post Life Cycle Assessment is an important book for
materials scientists, polymer chemists, chemical engineers, process engineers, and anyone involved in the chemical or
plastics technology industry.
High-Performance Composite Structures A. Praveen Kumar 2021-12-08 This book covers advanced 3D printing processes and
the latest developments in novel composite-based printing materials, thus enabling the reader to understand and benefit
from the advantages of this groundbreaking technology. The rise in ecological anxieties has forced scientists and
researchers from all over the world to find novel lightweight materials. Therefore, it is necessary to expand knowledge
about the processing, applications, and challenges of 3D printing of composite materials to expanding the range of
their application. This book presents an extensive survey on recent improvements in the research and development of
additive manufacturing technologies that are used to make composite structures for various applications such as
electronic, aerospace, construction, and biomedical applications. Advanced printing techniques including fused
deposition modeling (FDM), selective laser sintering (SLS), selective laser melting (SLM), electron beam melting (EBM),
inkjet 3D printing (3DP), stereolithography (SLA), and 3D plotting will be covered and discussed thoroughly in this
book. This book also focuses the recent advances and challenges in polymer nanocomposite and introduces potential
applications of these materials in various sectors.
User's Guide to Rapid Prototyping Todd Grimm 2004 User's Guide to Rapid Prototyping will help designers, engineers,
executive management, and others in the company understand how to apply rapid prototyping technologies such as 3D
printing, stereo-lithography, selective laser sintering, and fused deposition modeling to the product development
process. Intertwined with rapid prototyping, the processes of rapid tooling and rapid manufacturing are also discussed.
An aid to making informed business decisions, the book provides information about when it may be right to implement
rapid prototyping in-house versus going to a service provider. The path through justification, evaluation, and
implementation is outlined. Readers will gain insights into the benefits, risks, and limitations of each technology.
Composites Manufacturing Sanjay Mazumdar 2001-12-27 More and more companies manufacture reinforced composite products.
To meet the market need, researchers and industries are developing manufacturing methods without a reference that
thoroughly covers the manufacturing guidelines. Composites Manufacturing: Materials, Product, and Process Engineering
fills this void. The author presents a fundamental classification of processes, helping you understand where a process
fits within the overall scheme and which process is best suited for a particular component. You will understand: Types
of raw materials available for the fabrication of composite products Methods of selecting right material for an
application Six important phases of a product development process Design for manufacturing (DFM) approach for
integrating benefits and capabilities of the manufacturing process into design of the product so that the best product
can be produced in a shortest possible time and with limited resources Detailed description of composites manufacturing
processes with some case studies on actual part making such as boat hulls, bathtubs, fishing rods and more Process
models and process selection criteria Design and manufacturing guidelines for making cost-competitive composite
products Procedures for writing manufacturing instructions and bill of materials Joining and machining techniques for
composite materials Cost-estimating techniques and methods of comparing technologies/manufacturing processes based on
cost Recycling approach to deal with post-market composite products To stay ahead in this quickly changing field, you
need information you can trust. You need Composites Manufacturing: Materials, Product, and Process Engineering.
Additive Manufacturing Juan Pou 2021-05-21 Additive Manufacturing explains the background theory, working principles,
technical specifications, and latest developments in a wide range of additive manufacturing techniques. Topics
addressed include treatments of manufactured parts, surface characterization, and the effects of surface treatments on
mechanical behavior. Many different perspectives are covered, including design aspects, technologies, materials and
sustainability. Experts in both academia and industry contribute to this comprehensive guide, combining theoretical
developments with practical improvements from R&D. This unique guide allows readers to compare the characteristics of
different processes, understand how they work, and provide parameters for their effective implementation. This book is
part of a four-volume set entitled Handbooks in Advanced Manufacturing. Other titles in the set include Advanced
Machining and Finishing, Advanced Welding and Deformation, and Sustainable Manufacturing Processes. Provides theory,
operational parameters, and latest developments in 20 different additive manufacturing processes Includes contributions
from experts in industry and academia with a wide range of disciplinary backgrounds, providing a comprehensive survey
of this diverse and influential subject Includes case studies of innovative additive manufacturing practices from
industry
Additive and Subtractive Manufacturing of Composites Sanjay Mavinkere Rangappa 2021-08-06 This book describes crucial
aspects related to the additive and subtractive manufacturing of different composites. The first half of this book
mainly deals with the various types of composite fabrication methods along with the introduction, features and
mechanisms and also the processing of composite materials via additive manufacturing route. Also, the thermal,
mechanical, physical and chemical properties relevant to the processing of composite materials are included in the
chapters. The second half of this book primarily demonstrates an extensive section on the different types of additive
manufacturing processes like selective laser sintering, selective laser melting, stereolithography, fused deposition
modeling and material jetting used to fabricate the metals and polymers. Also, the chapters address the complete
description of fabrication processes for metal matrix composites and polymer matrix composites. Moreover, the different
methods adopted such as short peening, micro-machining, heat-treatment and solution treatment to improve the surface
improvement are well discussed. This book gives many helps to researchers and students in the fields of the additive
and subtractive manufacturing of different composites.
Fundamentals of Additive Manufacturing for the Practitioner Sheku Kamara 2021-05-25 Fundamentals of Additive
Manufacturing for the Practitioner Discover how to shift from traditional to additive manufacturing processes with this
core resource from industry leaders Fundamentals of Additive Manufacturing for the Practitioner delivers a vital
examination of the methods and techniques needed to transition from traditional to additive manufacturing. The book
explains how traditional manufacturing work roles change as various industries move into additive manufacturing and
describes the flow of the typical production process in additive manufacturing. Detailed explorations of the processes,
inputs, machine and build preparation, post-processing, and best practices are included, as well as real-world examples
of the principles discussed within. Every chapter includes a problems and opportunities section that prompts readers to
apply the book’s techniques to their own work. Diagrams and tables are distributed liberally throughout the work to
present concepts visually, and key options and decisions are highlighted to assist the reader in understanding how
additive manufacturing changes traditional workflows. Readers will also benefit from the inclusion of A thorough
introduction on how to move into additive manufacturing, including the identification of a manufacturing opportunity
and its characteristics An exploration of how to determine if additive manufacturing is the right solution, with
descriptions of the origins of additive manufacturing and the current state of the technology An examination of the
materials used in additive manufacturing, including polymers, composites, metals, plasters, and biomaterials A
discussion of choosing an additive manufacturing technology and process Perfect for mechanical engineers, manufacturing
professionals, technicians, and designers new to additive manufacturing, Fundamentals of Additive Manufacturing for the
Practitioner will also earn a place in the libraries of technical, vocational, and continuing education audiences
seeking to improve their skills with additive manufacturing workflows.
Light Metal Alloys Applications Waldemar Alfredo Monteiro 2014-06-11 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.
Industrializing Additive Manufacturing - Proceedings of Additive Manufacturing in Products and Applications - AMPA2017
Mirko Meboldt 2017-09-05 These proceedings exchange ideas and knowledge among engineers, designers and managers on how
to support real-world value chains by developing additive manufactured series products. The papers from the conference
show a holistic, multidisciplinary view.
Robotic Fabrication in Architecture, Art and Design 2018 Jan Willmann 2018-08-25 The book presents research from
Rob|Arch 2018, the fourth international conference on robotic fabrication in architecture, art, and design. In
capturing the myriad of scientific advances in robotics fabrication that are currently underway – such as collaborative
design tools, computerised materials, adaptive sensing and actuation, advanced construction, on-site and cooperative
robotics, machine-learning, human-machine interaction, large-scale fabrication and networked workflows, to name but a
few – this compendium reveals how robotic fabrication is becoming a driver of scientific innovation, cross-disciplinary
fertilization and creative capacity of an unprecedented kind.
Advanced Additive Manufacturing Igor V. Shishkovsky 2022-07-20 Additive manufacturing (AM) is now being used to produce
series components for the most demanding applications. It is a disruptive, if not revolutionary, manufacturing
technology. The biggest advantage of this technology is its capacity to make parts with any free form, thus paving the
way for free and complex part design. Components and integrated structures with complex designs that would not have
been possible just a few years ago can now be made according to various requirements. The net-shape manufacturing

Handbook of Research on Green Engineering Techniques for Modern Manufacturing Uthayakumar, M. 2018-11-16 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, 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.
Laser Additive Manufacturing of High-Performance Materials Dongdong Gu 2015-04-21 This book entitled “Laser Additive
Manufacturing of High-Performance Materials” covers the specific aspects of laser additive manufacturing of highperformance new materials components based on an unconventional materials incremental manufacturing philosophy, in
terms of materials design and preparation, process control and optimization and theories of physical and chemical
metallurgy. This book describes the capabilities and characteristics of the development of new metallic materials
components by laser additive manufacturing process, including nanostructured materials, in situ composite materials,
particle reinforced metal matrix composites, etc. The topics presented in this book, similar as laser additive
manufacturing technology itself, show a significant interdisciplinary feature, integrating laser technology, materials
science, metallurgical engineering and mechanical engineering. This is a book for researchers, students, practicing
engineers and manufacturing industry professionals interested in laser additive manufacturing and laser materials
processing. Dongdong Gu is a Professor at College of Materials Science and Technology, Nanjing University of
Aeronautics and Astronautics (NUAA), PR China.
Rapid Manufacturing Neil Hopkinson 2006-02-22 Rapid Manufacturing is a new area of manufacturing developed from a
family of technologies known as Rapid Prototyping. These processes have already had the effect of both improving
products and reducing their development time; this in turn resulted in the development of the technology of Rapid
Tooling, which implemented Rapid Prototyping techniques to improve its own processes. Rapid Manufacturing has developed
as the next stage, in which the need for tooling is eliminated. It has been shown that it is economically feasible to
use existing commercial Rapid Prototyping systems to manufacture series parts in quantities of up to 20,000 and
customised parts in quantities of hundreds of thousands. This form of manufacturing can be incredibly cost-effective
and the process is far more flexible than conventional manufacturing. Rapid Manufacturing: An Industrial Revolution for
the Digital Age addresses the academic fundamentals of Rapid Manufacturing as well as focussing on case studies and
applications across a wide range of industry sectors. As a technology that allows manufacturers to create products
without tools, it enables previously impossible geometries to be made. This book is abundant with images depicting the
fantastic array of products that are now being commercially manufactured using these technologies. Includes
contributions from leading researchers working at the forefront of industry. Features detailed illustrations
throughout. Rapid Manufacturing: An Industrial Revolution for the Digital Age is a groundbreaking text that provides
excellent coverage of this fast emerging industry. It will interest manufacturing industry practitioners in research
and development, product design and materials science, as well as having a theoretical appeal to researchers and postgraduate students in manufacturing engineering, product design, CAD/CAM and CIFM.
Additive Manufacturing Emrah Celik 2020-07-06 This book covers additive manufacturing of polymers, metals, ceramics,
fiber reinforced polymer composites, energy harvesting materials, and biomaterials. Hybrid manufacturing is discussed.
Topology optimization methodology is described and finite element software examples are provided. The book is ideal for
graduate students and career starters in the industry.
Laser-Based Additive Manufacturing Narendra B. Dahotre 2022-08-02 Laser-Based Additive Manufacturing Explore laserbased additive manufacturing processes via multi-scale modeling and computer simulation In Laser-Based Additive
Manufacturing: Modeling, Simulation, and Experiments, a distinguished team of researchers delivers an incisive
framework for understanding materials processing using laser-based additive manufacturing (LAM). The book describes the
use of computational modeling and simulation to explore and describe the LAM technique, to improve the compositional,
phase, and microstructural evolution of the material, and to enhance the mechanical, chemical, and functional
properties of the manufactured components. The accomplished authors combine a comprehensive overview of multi-scale
modeling and simulation with experimental and practical observations, offering a systematic review of laser-material
interactions in advanced LAM processes. They also describe the real-world applications of LAM, including component
processing and surface functionalization. In addition to explorations of residual stresses, three-dimensional defects,
and surface physical texture in LAM, readers will also find: A thorough introduction to additive manufacturing (AM),
including the advantages of AM over conventional manufacturing and the challenges involved with using the technology A
comprehensive exploration of computation materials science, including length- and time-scales in materials modeling and
the current state of computational modeling in LAM Practical discussions of laser-material interaction in LAM,
including the conversion of light energy to heat, modes of heat dissipation, and the dynamics of the melt-pool In-depth
examinations of the microstructural and mechanical aspects of LAM integrated with modeling Perfect for materials
scientists, mechanical engineers, and physicists, Laser-Based Additive Manufacturing: Modeling, Simulation, and
Experiments is perfect for anyone seeking an insightful treatment of this cutting-edge technology in the areas of
alloys, ceramics, and composites.
Additive Manufacturing Amit Bandyopadhyay 2015-09-08 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 large-scale 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 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.
Additive Manufacturing Hybrid Processes for Composites Systems António Torres Marques 2020-04-27 This book focuses on
the emerging additive manufacturing technology and its applications beyond state-of-the-art, fibre-reinforced
thermoplastics. It also discusses the development of a hybrid, integrated process that combines additive and
subtractive operations in a single-step platform, allowing CAD-to-Part production with freeform shapes using long or
continuous fibre-reinforced thermoplastics. The book covers the entire value chain of this next-generation technology,
from part design and materials composition to transformation stages, product evaluation, and end-of-life studies.
Moreover, it addresses the following engineering issues: • Design rules for hybrid additive manufacturing; •
Thermoplastic compounds for high-temperature and -strength applications; • Advanced extrusion heads and process
concepts; • Hybridisation strategies; • Software ecosystems for hAM design, pre-processing, process planning, emulating
and multi-axis processing; • 3D path generators for hAM based on a multi-objective optimisation algorithm that matches
the recent curved adaptive slicing method with a new transversal scheme; • hAM parameters, real-time monitoring and
closed-loop control; • Multiparametric nondestructive testing (NDT) tools customised for FRTP AM parts; • Sustainable
manufacturing processes validated by advanced LCA/LCC models.
Green Composites for Automotive Applications Georgios Koronis 2018-11-10 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
numerical analysis Deals with most important automotive aspects Provides a special section dedicated to lifecycle
assessment
Unconventional Techniques for the Production of Light Alloys and Composites Jose Martin Herrera Ramirez 2020-06-22 This
book addresses methods used in the synthesis of light alloys and composites for industrial applications. It begins with
a broad introduction to virtually all aspects of the technology of light alloys and composite materials for aircraft
and aerospace applications. The basic theory of fiber and particle reinforcements; light metallic material
characteristics and composite systems; components forms, and manufacturing techniques and processes are discussed. The
book then progresses to describe the production of alloys and composites by unconventional techniques, such as powder
metallurgy, sandwich technique, severe plastic deformation, additive manufacturing, and thermal spray, making it
appropriate for researchers in both academia and industry. It will be of special interest to aerospace engineers.
Provides a broad introduction to the technology used in manufacturing light alloys and composite materials; Describes
the current technologies employed in synthesizing light alloys made from advanced materials; Focuses on unconventional
techniques used to produce light alloys and composites in aerospace applications.
Understanding Additive Manufacturing Andreas Gebhardt 2012
Advanced Composites Manufacturing Timothy G. Gutowski 1997-08-01 A state-of-the-art look at advanced composites
processing and manufacturing-from leading academic and industry experts Advanced Composites Manufacturing combines
cutting-edge coverage of the scientific fundamentals of composites processing with an in-depth treatment of the major
manufacturing processes for advanced composite materials. Complete with important information on such key issues as new
processing areas, manufacturing process control, deformation forming, and cost-control strategies, this unique
reference is essential reading for materials scientists, researchers, and engineers across a range of industry sectors.
Topics covered include: * The Processing Science of Reactive Polymer Composites. * The Processing Science of
Thermoplastic Composites. * The Elastic Deformation of Fiber Bundles. * Processing of Textile Preforms. * The Autoclave
Processing of Composites. * Pultrusion of Composites. * Forming of Advanced Composites. * Filament Winding Process
Model for Thermosetting Matrix Composites. * Liquid Composite Molding. * Process Control of Thermosetting Composites. *
Joining of Composites. * Cost, Automation, and Design .
Functional Composite Materials: Manufacturing Technology and Experimental Application C. Samson Jerold Samuel
2022-04-19 This book highlights the advancements in the manufacture and testing of functional composites, metal matrix
composites and polymer matrix composites. Chapters provide information about machinability studies of metals and
composites using a variety of analytical techniques. The 12 book chapters also highlight updates in manufacturing
technologies like CNC turning processes, electrical discharge machining, end milling, abrasive jet machining, electro
chemical machining, additive manufacturing, and resistance spot welding. Readers will learn how to solve applied
problems in industrial processing and applications. The book is of significant interest to industrialists working on
the basic and experimental parameters for fabricating functional composites and manufacturing technology. Because of
the multidisciplinary nature of the presented topics, the information presented in the book is of value to a broad
audience involved in research, including materials scientists, chemists, physicists, manufacturing and chemical
engineers and processing specialists who are involved and interested in the frontiers of composite materials.
Additive Manufacturing Processes Sanjay Kumar 2020-05-26 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.
Laser Metal Deposition Process of Metals, Alloys, and Composite Materials Rasheedat Modupe Mahamood 2017-09-05 This
introduction-to-additive-manufacturing-for-composites
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capacity of AM allows a considerable saving of materials, conventional thermomechanical processing, and machining
processes, making it an environmentally friendly manufacturing technology. This book includes two sections that cover
new approaches in AM for biomedical applications and advanced technological solutions.
Additive Manufacturing of Emerging Materials Bandar AlMangour 2018-08-01 This book provides a solid background for
understanding the immediate past, the ongoing present, and the emerging trends of additive manufacturing, with an
emphasis on innovations and advances in its use for a wide spectrum of manufacturing applications. It contains
contributions from leading authors in the field, who view the research and development progress of additive
manufacturing techniques from the unique angle of developing high-performance composites and other complex material
parts. It is a valuable reference book for scientists, engineers, and entrepreneurs who are seeking technologically
novel and economically viable innovations for high-performance materials and critical applications. It can also benefit
graduate students and post-graduate fellows majoring in mechanical, manufacturing, and material sciences, as well as
biomedical engineering.
Innovations in Additive Manufacturing M. Adam Khan 2022 This book presents the history, fundamentals, process
development, applications, post-processing, and experimental results from additive manufacturing. The chapters cover
surface treatments, modification, advancements in heat treatment, mechanical hardening and its effect on the material
properties. This book also presents content on simulation, modeling, and optimization of materials processing and
surface engineering techniques.
Additive Manufacturing Applications for Metals and Composites Balasubramanian, K.R. 2020-06-19 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 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.
3D Printing for Energy Applications Albert Tarancón 2021-04-13 3D PRINTING FOR ENERGY APPLICATIONS Explore current and
future perspectives of 3D printing for the fabrication of high value-added complex devices 3D Printing for Energy
Applications delivers an insightful and cutting-edge exploration of the applications of 3D printing to the fabrication
of complex devices in the energy sector. The book covers aspects related to additive manufacturing of functional
materials with applicability in the energy sector. It reviews both the technology of printable materials and 3D
printing strategies itself, and its use in energy devices or systems. Split into three sections, the book covers the 3D
printing of functional materials before delving into the 3D printing of energy devices. It closes with printing
challenges in the production of complex objects. It also presents an interesting perspective on the future of 3D
printing of complex devices. Readers will also benefit from the inclusion of: A thorough introduction to 3D printing of
functional materials, including metals, ceramics, and composites An exploration of 3D printing challenges for
production of complex objects, including computational design, multimaterials, tailoring AM components, and volumetric
additive manufacturing Practical discussions of 3D printing of energy devices, including batteries, supercaps, solar
panels, fuel cells, turbomachinery, thermoelectrics, and CCUS Perfect for materials scientists, 3D Printing for Energy
Applications will also earn a place in the libraries of graduate students in engineering, chemistry, and material
sciences seeking a one-stop reference for current and future perspectives on 3D printing of high value-added complex
devices.
Proceedings of the International Conference on Industrial and Manufacturing Systems (CIMS-2020) Ravi Pratap Singh
2021-07-24 In order to deal with the societal challenges novel technology plays an important role. For the advancement
of technology, Department of Industrial and Production Engineering under the aegis of NIT Jalandhar is organizing an
“International Conference on Industrial and Manufacturing Systems” (CIMS-2020) from 26th -28th June, 2020. The present
conference aims at providing a leading forum for sharing original research contributions and real-world developments in
the field of Industrial and Manufacturing Systems so as to contribute its share for technological advancements. This
volume encloses various manuscripts having its roots in the core of industrial and production engineering.
Globalization provides all around development and this development is impossible without technological contributions.
CIMS-2020, gathered the spirits of various academicians, researchers, scientists and practitioners, answering the vivid
issues related to optimisation in the various problems of industrial and manufacturing systems.
Fundamentals of Additive Manufacturing for the Practitioner Sheku Kamara 2021-04-29 Fundamentals of Additive
Manufacturing for the Practitioner Discover how to shift from traditional to additive manufacturing processes with this
core resource from industry leaders Fundamentals of Additive Manufacturing for the Practitioner delivers a vital
examination of the methods and techniques needed to transition from traditional to additive manufacturing. The book
explains how traditional manufacturing work roles change as various industries move into additive manufacturing and
describes the flow of the typical production process in additive manufacturing. Detailed explorations of the processes,
inputs, machine and build preparation, post-processing, and best practices are included, as well as real-world examples
of the principles discussed within. Every chapter includes a problems and opportunities section that prompts readers to
apply the book’s techniques to their own work. Diagrams and tables are distributed liberally throughout the work to
present concepts visually, and key options and decisions are highlighted to assist the reader in understanding how
additive manufacturing changes traditional workflows. Readers will also benefit from the inclusion of A thorough
introduction on how to move into additive manufacturing, including the identification of a manufacturing opportunity
and its characteristics An exploration of how to determine if additive manufacturing is the right solution, with
descriptions of the origins of additive manufacturing and the current state of the technology An examination of the
materials used in additive manufacturing, including polymers, composites, metals, plasters, and biomaterials A
discussion of choosing an additive manufacturing technology and process Perfect for mechanical engineers, manufacturing
professionals, technicians, and designers new to additive manufacturing, Fundamentals of Additive Manufacturing for the
Practitioner will also earn a place in the libraries of technical, vocational, and continuing education audiences
seeking to improve their skills with additive manufacturing workflows.
Optimization of Manufacturing Processes Kapil Gupta 2019-06-25 This book provides a detailed understanding of
optimization methods as they are implemented in a variety of manufacturing, fabrication and machining processes. It
covers the implementation of statistical methods, multi-criteria decision making methods and evolutionary techniques
for single and multi-objective optimization to improve quality, productivity, and sustainability in manufacturing. It
reports on the theoretical aspects, special features, recent research and latest development in the field. Optimization
of Manufacturing Processes is a valuable source of information for researchers and practitioners, as it fills the gap
where no dedicated book is available on intelligent manufacturing/modeling and optimization in manufacturing. Readers
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will develop an understanding of the implementation of statistical and evolutionary techniques for modeling and
optimization in manufacturing.
3D Printing in Chemical Sciences Vipul Gupta 2019-04-01 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 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.
Metal Additive Manufacturing Ehsan Toyserkani 2022-02-07 METAL ADDITIVE MANUFACTURING A comprehensive review of
additive manufacturing processes for metallic structures Additive Manufacturing (AM)—also commonly referred to as 3D
printing—builds three-dimensional objects by adding materials layer by layer. Recent years have seen unprecedented
investment in additive manufacturing research and development by governments and corporations worldwide. This
technology has the potential to replace many conventional manufacturing processes, enable the development of new
industry practices, and transform the entire manufacturing enterprise. Metal Additive Manufacturing provides an up-todate review of all essential physics of metal additive manufacturing techniques with emphasis on both laser-based and
non-laser-based additive manufacturing processes. This comprehensive volume covers fundamental processes and equipment,
governing physics and modelling, design and topology optimization, and more. The text adresses introductory,
intermediate, and advanced topics ranging from basic additive manufacturing process classification to practical and
material design aspects of additive manufacturability. Written by a panel of expert authors in the field, this
authoritative resource: Provides a thorough analysis of AM processes and their theoretical foundations Explains the
classification, advantages, and applications of AM processes Describes the equipment required for different AM
processes for metallic structures, including laser technologies, positioning devices, feeder and spreader mechanisms,
and CAD software Discusses the opportunities, challenges, and current and emerging trends within the field Covers
practical considerations, including design for AM, safety, quality assurance, automation, and real-time control of AM
processes Includes illustrative cases studies and numerous figures and tables Featuring material drawn from the lead
author’s research and professional experience on laser additive manufacturing, Metal Additive Manufacturing is an
important source for manufacturing professionals, research and development engineers in the additive industry, and
students and researchers involved in mechanical, mechatronics, automatic control, and materials engineering and
science.
Additive Manufacturing Andreas Gebhardt 2016 The use of additive manufacturing for the direct production of finished
products is becoming increasingly important. The method not only reduces the demands on industrial infrastructure, but
also opens up new perspectives in terms of decentralized production and customer inclusive individualized production
(customization, cyberproduction). Oriented towards the practitioner, in this book the basics of additive manufacturing
are presented and the properties and special aspects of industrially available machines are discussed. From the
generation of data to the forming method, the complete process chain is shown in a practical light. In particular, the
following additive manufacturing technologies are discussed: - Polymerization (e.g., stereolithography) - Sintering and
melting (e.g., laser sintering) - Layer laminate method (e.g., laminated object manufacturing, LOM) - Extrusion (e.g.,
fused deposition modeling, FDM) - 3D printing Applications for the production of models and prototypes (rapid
prototyping), tools, tool inserts, and forms (rapid tooling) as well as end products (rapid manufacturing) are covered
in detailed chapters with examples. Questions of efficiency are discussed from a strategic point of view, and also from
an operational perspective.
Process–Structure–Properties in Polymer Additive Manufacturing Swee Leong Sing 2021-09-01 Additive manufacturing (AM)
methods have grown and evolved rapidly in recent years. AM for polymers is an exciting field and has great potential in
transformative and translational research in many fields, such as biomedical, aerospace, and even electronics. Current
methods for polymer AM include material extrusion, material jetting, vat polymerisation, and powder bed fusion. With
the promise of more applications, detailed understanding of AM—from the processability of the feedstock to the
relationship between the process–structure–properties of AM parts—has become more critical. More research work is
needed in material development to widen the choice of materials for polymer additive manufacturing. Modelling and
simulations of the process will allow the prediction of microstructures and mechanical properties of the fabricated
parts while complementing the understanding of the physical phenomena that occurs during the AM processes. In this
book, state-of-the-art reviews and current research are collated, which focus on the process–structure–properties
relationships in polymer additive manufacturing.
Mechanics of Additive and Advanced Manufacturing, Volume 9 Junlan Wang 2017-10-06 Mechanics of Additive and Advanced
Manufacturing, Volume 9 of the Proceedings of the 2017 SEM Annual Conference & Exposition on Experimental and Applied
Mechanics, the ninth volume of nine from the Conference, brings together contributions to this important area of
research and engineering. The collection presents early findings and case studies, including: Design, Optimization
Experiments Computations Materials for Advanced Manufacturing Processes (3D printing, micro- and nano-manufacturing,
powder bed fusion, directed energy deposition, etc.) Mechanics Aspects of Advanced Manufacturing (e.g. mechanical
properties, residual stress, deformation, failure, rate-dependent mechanical behavior, etc.)
Bulk Metallic Glasses and Their Composites Muhammad Musaddique Ali Rafique 2018-07-31 Bulk metallic glasses have
emerged as competitive engineering material and have captured the attention of researchers across the globe because of
their excellent mechanical properties (high hardness, high strength, and high elastic strain limit). However, they
suffer from lack of ductility and fail catastrophically under tension. To this end, this problem can be overcome by
forming a metal matrix composite such that some crystalline phases are introduced in the alloy during solidification,
which provides a means of hindering rapid motion of shear bands. Thus, ductility and toughness increase while retaining
high strength. The methods by which these crystalline phases are introduced and how they control the microstructure
have come under intensive investigation over the years. Various mechanisms (such as ex situ introduction, in situ
precipitation, or devitrification) are proposed on how to introduce crystalline phases and increase ductility and
toughness. Recently, additive manufacturing has been proposed as the final solution of the problem as the final complex
shape can be produced in a single step with composite structure in whole part exploiting the inherent nature of the
process. However, this technique is still in its infancy and numerous challenges exist on how to produce the final part
without defects and how to control final microstructure. This study is aimed to address this problem from
solidification processing and modeling and simulation perspective. A comprehensive coupled macroscopic and microscopic
model is proposed to predict microstructure of solidifying alloy in liquid melt pool of additive manufacturing.
Microstructure control is exercised by introducing inoculants during solidification. Their number density, size, and
distribution are hypothesized to control microstructure, and this is studied experimentally and validated by modeling
and simulation. The methodology is claimed to be meritorious. The work is primarily intended for researchers, material
scientists, doctoral candidates, practicing engineers, technologists and professors in academia, national laboratories,
and industry.
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