
swiss federal laboratories for
materials science and technology

swiss federal laboratories for materials science and technology represent a
premier research institution dedicated to advancing the fields of materials
science and technology. Renowned for its cutting-edge research and
innovation, this Swiss federal entity plays a pivotal role in developing new
materials, improving existing technologies, and supporting industrial
applications. The laboratories focus on interdisciplinary research, combining
physics, chemistry, and engineering to address modern challenges in energy,
health, environment, and manufacturing. Through collaboration with
universities, industry partners, and international organizations, the Swiss
federal laboratories for materials science and technology foster innovation
and technological progress. This article explores the institution's history,
research domains, facilities, and its impact on science and industry. The
comprehensive discussion will provide valuable insights into the laboratory’s
structure, ongoing projects, and future directions.
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Overview and History of the Swiss Federal
Laboratories for Materials Science and
Technology
The Swiss federal laboratories for materials science and technology have a
rich history rooted in Switzerland’s tradition of scientific excellence and
innovation. Established as a national research institution, the laboratories
were created to serve as a bridge between fundamental research and practical
industrial applications. Over the decades, the institution has evolved to
encompass multiple disciplines within materials science, including
metallurgy, polymer science, nanotechnology, and electronic materials. It
operates under the Swiss Federal Institute of Technology framework, ensuring
a strong connection with academic research and education. The laboratories’
mission centers on advancing knowledge in materials science to improve



technology, enhance sustainability, and contribute to Switzerland’s
competitiveness in the global market.

Founding and Evolution
The foundation of the Swiss federal laboratories for materials science and
technology dates back to the mid-20th century, initially focusing on
metallurgical research and industrial materials testing. With the expansion
of scientific disciplines and emerging technologies, the institution
broadened its scope to include polymers, ceramics, and advanced composites.
This evolution was driven by the need to address complex challenges such as
energy efficiency, lightweight construction, and environmental impact. Today,
the laboratories are recognized worldwide for their multidisciplinary
approach and high-impact research output.

Organizational Structure
The organization of the laboratories is designed to facilitate collaboration
across different scientific domains. It is divided into specialized
departments that focus on various aspects of materials science and
technology, including characterization, synthesis, and application
development. Each department is staffed by experts in their respective
fields, supported by state-of-the-art infrastructure and technical personnel.
The governance model promotes flexibility and innovation, enabling rapid
adaptation to emerging scientific trends and industrial demands.

Core Research Areas and Scientific Expertise
The Swiss federal laboratories for materials science and technology conduct
research across a broad spectrum of materials and technologies. Their
expertise spans fundamental studies of material properties to the development
of novel materials for specific applications. This comprehensive research
agenda addresses some of the most pressing technological and societal
challenges.

Advanced Materials Development
One of the primary research areas involves the design and synthesis of
advanced materials such as high-performance alloys, nanocomposites, and
functional polymers. These materials are engineered to exhibit superior
mechanical, thermal, or electrical properties, enabling innovations in
sectors like aerospace, automotive, and electronics. The laboratories use
cutting-edge techniques such as additive manufacturing and molecular
engineering to tailor material structures at the atomic and nano scale.



Materials Characterization and Analysis
Accurate characterization is critical to understanding material behavior and
performance. The laboratories employ diverse analytical techniques including
electron microscopy, X-ray diffraction, spectroscopy, and thermal analysis.
These methods allow researchers to investigate microstructures, phase
transformations, and chemical compositions, providing essential data that
guide material design and quality control.

Energy and Environmental Materials
Research into materials that contribute to energy efficiency and
environmental sustainability is a major focus. The laboratories develop
materials for renewable energy systems such as photovoltaic cells, batteries,
and fuel cells. Additionally, they study materials that enable pollution
reduction, recycling, and resource conservation. This research supports
global efforts to transition to cleaner and more sustainable technologies.

State-of-the-Art Facilities and Technological
Capabilities
The Swiss federal laboratories for materials science and technology boast
world-class infrastructure that supports advanced research and development
activities. These facilities are equipped with the latest instruments and
technologies, allowing for comprehensive experimentation and testing.

Research Laboratories and Instrumentation
The institution houses specialized laboratories tailored for different
materials and processes. Facilities include clean rooms for semiconductor and
nanomaterial fabrication, mechanical testing centers, and chemical synthesis
labs. High-resolution microscopes, spectrometers, and surface analysis tools
enable researchers to conduct detailed investigations at multiple scales.

Pilot Plants and Scale-Up Technology
Beyond laboratory-scale research, the Swiss federal laboratories provide
pilot plants and scale-up facilities to translate materials innovations into
industrial production. These installations enable process optimization,
prototyping, and performance validation under realistic conditions. This
capability is crucial for bridging the gap between research and
commercialization.



Digital and Computational Resources
Computational modeling and simulation complement experimental work by
predicting material properties and behavior. The laboratories maintain high-
performance computing clusters and software platforms that support multiscale
modeling, data analytics, and machine learning applications. These digital
tools accelerate research cycles and enhance the understanding of complex
material systems.

Collaborations and Industry Partnerships
Collaboration is a cornerstone of the Swiss federal laboratories for
materials science and technology’s strategy to maximize research impact. The
institution actively engages with academic institutions, industry partners,
and governmental agencies to foster innovation ecosystems.

Academic Collaborations
Partnerships with universities and research institutes are integral to
advancing scientific knowledge and training future experts. Joint research
projects, student exchanges, and shared facilities promote interdisciplinary
work and knowledge transfer. These collaborations ensure the laboratories
remain at the forefront of scientific discovery and education.

Industrial Cooperation
The laboratories work closely with companies across multiple sectors,
providing expertise, testing services, and co-development opportunities.
Industry partnerships enable the practical application of research outcomes
and help address specific technological challenges faced by businesses. This
collaboration supports product innovation, quality improvement, and market
competitiveness.

International Networks
Engagement in international consortia and standardization bodies allows the
Swiss federal laboratories for materials science and technology to contribute
to global research agendas. These networks facilitate knowledge exchange,
harmonize testing protocols, and promote joint initiatives tackling worldwide
challenges.

Impact on Innovation, Sustainability, and



Economic Development
The contributions of the Swiss federal laboratories for materials science and
technology extend beyond scientific advancement to tangible economic and
societal benefits. Their work supports technological innovation, sustainable
development, and the growth of high-tech industries in Switzerland and
beyond.

Driving Technological Innovation
By pioneering new materials and processes, the laboratories enable
breakthrough technologies in sectors such as electronics, healthcare, energy,
and transportation. Innovations emerging from their research contribute to
product differentiation, efficiency gains, and new market opportunities,
fostering a competitive industrial landscape.

Promoting Sustainability
The focus on environmentally friendly materials and energy-efficient
technologies aligns with global sustainability goals. Research efforts target
reducing resource consumption, minimizing waste, and developing recyclable
and biodegradable materials. These initiatives contribute to the circular
economy and help mitigate environmental impact.

Economic and Societal Benefits
The laboratories’ activities stimulate economic development through job
creation, knowledge transfer, and support for startups and SMEs. Their
expertise aids regulatory compliance and standardization, facilitating market
access and consumer safety. Ultimately, the Swiss federal laboratories for
materials science and technology play a vital role in enhancing the quality
of life and fostering a knowledge-based economy.

Advanced research in materials science

State-of-the-art characterization and testing

Strong academic and industrial partnerships

Commitment to sustainability and innovation

Significant contributions to economic growth



Frequently Asked Questions

What is the Swiss Federal Laboratories for Materials
Science and Technology (Empa)?
Empa is a multidisciplinary research institution in Switzerland focused on
materials science and technology, aiming to develop innovative solutions for
industry and society.

Where is Empa located?
Empa has two main campuses located in Dübendorf and St. Gallen, Switzerland.

What are the main research areas of Empa?
Empa's research covers materials science, nanotechnology, energy,
environment, health, and advanced manufacturing technologies.

How does Empa contribute to sustainable development?
Empa develops environmentally friendly materials and technologies, focusing
on energy efficiency, renewable resources, and reducing environmental impact.

Is Empa involved in any international
collaborations?
Yes, Empa collaborates with numerous international research institutions,
universities, and industry partners to advance materials science and
technology globally.

What kind of innovations has Empa produced recently?
Empa has recently developed advanced battery materials, lightweight
composites for transportation, and novel methods for air pollution reduction.

How can students or researchers get involved with
Empa?
Empa offers internships, doctoral programs, and collaborative research
opportunities for students and researchers interested in materials science
and technology.

Does Empa support startups or technology transfer?
Yes, Empa actively supports technology transfer and startups by providing
expertise, facilities, and networking opportunities to bring innovations to
market.



Additional Resources
1. Innovations in Materials Science: Insights from the Swiss Federal
Laboratories
This book offers a comprehensive overview of the latest advancements in
materials science, drawing heavily on research conducted at the Swiss Federal
Laboratories for Materials Science and Technology (Empa). It covers topics
such as nanomaterials, biomaterials, and sustainable materials, highlighting
Empa’s role in pioneering innovative solutions. Readers gain an understanding
of how cutting-edge research translates into practical applications in
industry and everyday life.

2. Nanotechnology and Sustainable Development: Research at Swiss Federal
Laboratories
Focusing on nanotechnology, this volume explores its potential to address
global sustainability challenges. The Swiss Federal Laboratories'
contributions to developing environmentally friendly nanomaterials and
energy-efficient technologies are showcased. The book discusses the balance
between technological innovation and ecological responsibility, emphasizing
Empa’s interdisciplinary approach.

3. Advanced Composites and Their Applications: A Swiss Perspective
This book delves into the development and application of advanced composite
materials researched at Swiss federal institutions. It explains how Empa’s
work in composites enhances performance in aerospace, automotive, and civil
engineering sectors. Case studies illustrate the practical benefits of these
materials, including increased strength, reduced weight, and environmental
resilience.

4. Energy Materials and Technologies: Empa’s Role in the Energy Transition
Highlighting the critical research on energy materials, this title focuses on
Empa’s efforts in creating efficient batteries, fuel cells, and solar
technologies. It discusses how these innovations contribute to the global
shift toward renewable energy and reduced carbon emissions. The book also
covers the challenges and future directions in energy materials research.

5. Materials Characterization Techniques: Tools and Applications at Swiss
Federal Laboratories
This text provides an in-depth look at the sophisticated techniques used at
Empa for analyzing and characterizing materials. It explains methods such as
electron microscopy, spectroscopy, and mechanical testing, detailing their
importance in materials development. The practical applications of these
techniques in quality control and research are explored.

6. Smart Materials and Their Integration into Modern Technologies
Exploring the field of smart materials, this book presents research from the
Swiss Federal Laboratories on materials that respond to environmental
stimuli. Topics include shape-memory alloys, piezoelectric materials, and
self-healing polymers. The book emphasizes how these materials are
revolutionizing sectors like healthcare, robotics, and construction.



7. Environmental Impact and Life Cycle Assessment of Materials: Swiss Federal
Laboratories’ Approaches
This title focuses on the sustainability assessment methodologies employed by
Empa to evaluate the environmental impacts of materials throughout their life
cycles. It covers tools and frameworks used for life cycle assessment (LCA)
and eco-design. The book discusses case studies where these assessments
informed material selection and product development to minimize ecological
footprints.

8. Biomedical Materials and Innovations from Swiss Federal Laboratories
Covering the intersection of materials science and medicine, this book
highlights Empa’s research into biomaterials for implants, tissue
engineering, and drug delivery systems. It details the challenges of
biocompatibility, durability, and functionality that these materials must
meet. The innovative solutions and future trends in biomedical materials are
thoroughly examined.

9. From Research to Market: Technology Transfer at Swiss Federal Laboratories
for Materials Science and Technology
This book explores the process of translating scientific discoveries at Empa
into commercial products and technologies. It discusses the role of
technology transfer offices, collaboration with industry partners, and
intellectual property management. Real-world examples illustrate successful
commercialization efforts that have had significant economic and societal
impact.

Swiss Federal Laboratories For Materials Science And
Technology
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timely, authoritative, and comprehensive information about Nanotechnology. The editors have built
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available at http://www.ScholarlyEditions.com/.
  swiss federal laboratories for materials science and technology: Perovskites and
Related Mixed Oxides Pascal Granger, Vasile I. Parvulescu, Serge Kaliaguine, Wilfrid Prellier,
2016-02-23 This comprehensive handbook and ready reference details all the main achievements in
the field of perovskite-based and related mixed-oxide materials. The authors discuss, in an unbiased
manner, the potentials as well as the challenges related to their use, thus offering new perspectives
for research and development on both an academic and industrial level. The first volume begins by
summarizing the different synthesis routes from molten salts at high temperatures to colloidal
crystal template methods, before going on to focus on the physical properties of the resulting
materials and their related applications in the fields of electronics, energy harvesting, and storage
as well as electromechanics and superconductivity. The second volume is dedicated to the catalytic
applications of perovskites and related mixed oxides, including, but not limited to total oxidation of
hydrocarbons, dry reforming of methane and denitrogenation. The concluding section deals with the
development of chemical reactors and novel perovskite-based applications, such as fuel cells and
high-performance ceramic membranes. Throughout, the contributions clearly point out the intimate
links between structure, properties and applications of these materials, making this an invaluable
tool for materials scientists and for catalytic and physical chemists.
  swiss federal laboratories for materials science and technology: Nanofabrication Using
Focused Ion and Electron Beams Ivo Utke, Stanislav Moshkalev, Phillip Russell, 2012-05 This book
comprehensively reviews the achievements and potentials of a minimally invasive,
three-dimensional, and maskless surface structuring technique operating at nanometer scale by
using the interaction of focused ion and electron beams (FIB/FEB) with surfaces and injected
molecules.
  swiss federal laboratories for materials science and technology: Oxygen
Compounds—Advances in Research and Application: 2013 Edition , 2013-05-01 Oxygen
Compounds—Advances in Research and Application: 2013 Edition is a ScholarlyBrief™ that delivers
timely, authoritative, comprehensive, and specialized information about ZZZAdditional Research in a
concise format. The editors have built Oxygen Compounds—Advances in Research and Application:
2013 Edition on the vast information databases of ScholarlyNews.™ You can expect the information
about ZZZAdditional Research in this book to be deeper than what you can access anywhere else, as
well as consistently reliable, authoritative, informed, and relevant. The content of Oxygen
Compounds—Advances in Research and Application: 2013 Edition has been produced by the world’s
leading scientists, engineers, analysts, research institutions, and companies. All of the content is
from peer-reviewed sources, and all of it is written, assembled, and edited by the editors at
ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  swiss federal laboratories for materials science and technology: Springer Handbook of
Aerogels Michel A. Aegerter, Nicholas Leventis, Matthias Koebel, Stephen A. Steiner III,
2023-10-01 This indispensable handbook provides comprehensive coverage of the current
state-of-the-art in inorganic, organic, and composite aerogels – from synthesis and characterization
to cutting-edge applications and their potential market impact. Built upon Springer’s successful
Aerogels Handbook published in 2011, this handbook features extensive revisions and timely
updates, reflecting the changes in this fast-growing field. Aerogels are the lightest solids known to
man. Up to 1000 times lighter than glass and with a density only four times that of air, they possess
extraordinarily high thermal, electrical, and acoustic insulation properties, and boast numerous
entries in Guinness World Records. Originally based on silica, R&D efforts have extended this class
of materials to incorporate non-silicate inorganic oxides, natural and synthetic organic polymers,
carbon, metal, and ceramic materials. Composite systems involving polymer-crosslinked aerogels
and interpenetrating hybrid networks have been developed and exhibit remarkable mechanical
strength and flexibility. Even more exotic aerogels based on clays, chalcogenides, phosphides,



quantum dots, and biopolymers such as chitosan are opening new applications for the construction,
transportation, energy, defense and healthcare industries. Applications in electronics, chemistry,
mechanics, engineering, energy production and storage, sensors, medicine, nanotechnology, military
and aerospace, oil and gas recovery, thermal insulation, and household uses are being developed.
Readers of this fully updated and expanded edition will find an exhaustive source for all aerogel
materials known today, their fabrication, upscaling aspects, physical and chemical properties, and
the most recent advances towards applications and commercial use. This key reference is essential
reading for a combined audience of graduate students, academic researchers, and industry
professionals.
  swiss federal laboratories for materials science and technology: Nanotechnology in
Paper and Wood Engineering Rajeev Bhat, Ashok Kumar Nadda, Tuan Anh Nguyen, Swati
Sharma, 2022-01-21 Nanotechnology in Paper and Wood Engineering: Fundamentals, Challenges
and Applications describes recent advances made in the use of nanotechnology in the paper and
pulp industry. Various types of nano-additives commonly used in the paper industry for modification
of raw material to enhance final products are included, with other sections covering the imaging
applications of nano-papers and nano-woods in pharmaceuticals, biocatalysis, photocatalysis and
energy storage. This book is an important reference source for materials scientists and engineers
who are looking to understand how nanotechnology is being used to create more efficient
manufacturing processes in for the paper and wood industries. - Provides information on nano-paper
production and its applications - Explains the major synthesis techniques and design concepts of
cellulosic or wooden nanomaterials for industrial applications - Assesses the major challenges of
creating nanotechnology-based manufacturing systems for wood and paper engineering
  swiss federal laboratories for materials science and technology: Decision Based Design
Vijitashwa Pandey, 2013-08-26 In a presentation that formalizes what makes up decision based
design, Decision Based Design defines the major concepts that go into product realization. It
presents all major concepts in design decision making in an integrated way and covers the
fundamentals of decision analysis in engineering design. It also trains engineers to understand the
impacts of design decision. The author teaches concepts in demand modeling and customer
preference modeling and provides examples. This book teaches most fundamental concepts
encountered in engineering design like: concept generation, multiattribute decision analysis,
reliability engineering, design optimization, simulation, and demand modeling. The book provides
the tools engineering practitioners and researchers need to first understand that engineering design
is best viewed as a sequence of decisions made by the stakeholders involved and then apply the
decision based design concepts in practice. It teaches fundamental concepts encountered in
engineering design, such as concept generation, multiattribute decision analysis, reliability
engineering, design optimization, simulation, and demand modeling. This book helps students and
practitioners understand that there is a rigorous way to analyze engineering decisions taking into
consideration all the potential technical and business impacts of their decisions. It can be used in its
entirety to teach a course in decision based design, while selected chapters can also be used to
cover courses in subdisciplines that make up decision based design.
  swiss federal laboratories for materials science and technology: Proceedings of the 6th
International Conference on Smart Monitoring, Assessment and Rehabilitation of Civil Structures
Xiang-Lin Gu, Masoud Motavalli, Alper Ilki, Qian-Qian Yu, 2024-01-20 This book is a compilation of
selected papers from the 6th International Conference on Smart Monitoring, Assessment and
Rehabilitation of Civil Structures (SMAR 2022). The work focuses on the state-of-the-practice and
recent advances in testing and monitoring technology, in structural modeling and assessment
methods, and in the application of advanced materials for structural rehabilitation. The contents
make valuable contributions to international professors, research scientists, professional engineers,
postdoctoral fellows and postgraduate students.
  swiss federal laboratories for materials science and technology: A Circular Built
Environment in the Digital Age Catherine De Wolf, Sultan Çetin, Nancy M. P. Bocken, 2024-01-03



This open access book offers a comprehensive exploration of the digital innovations that have
emerged in recent years for the circular built environment. Each chapter is meticulously crafted to
ensure that both academic readers and industry practitioners can grasp the inner workings of each
digital technology, understand its relevance to the circular built environment, examine real-life
implementations, and appreciate the intriguing business models behind them. Our primary objective
is to blend scholarly knowledge with practical inspiration by providing real-life case studies for each
innovation. The authors, who possess extensive expertise in their respective fields, have contributed
chapters dedicated to digital technologies within their areas of specialization. The book is organized
into three distinct parts. The first part focuses on data-driven digital technologies and delves into
how their capabilities can facilitate the transition to a circular built environment. Essential aspects
such as building information modeling (BIM), digital twins, geographical information systems (GIS),
scanning technologies, artificial intelligence (AI), data templates, and material passports are
explored as vital tools for data collection, integration, and analysis in the context of circular
construction. In the second part, various digital technologies for design and fabrication are
introduced. Topics covered include computational design algorithms, additive and subtractive
manufacturing, robotic manufacturing, and extended reality. These discussions shed light on how
these technologies can be leveraged to enhance design and fabrication processes within the circular
built environment. Finally, the last part of the book presents emerging digital concepts related to
business and governance. It explores the role of deconstruction and reverse logistics, blockchain
technology, digital building logbooks, and innovative business models as enablers of circularity inthe
built environment. The book concludes with a chapter dedicated to digital transformation and its
potential to propel the built environment towards a regenerative future. In addition to the
substantive content, the book features forewords and perspectives from esteemed experts, providing
valuable economic and creative insights to complement its comprehensive approach.
  swiss federal laboratories for materials science and technology: Polymeric
Nano-Biomaterials for Medical Applications: Advancements in Developing and
Implementation Considering Safety-By-Design Concepts Gerrit Borchard, Olga Borges, Vasile
Ostafe, Giuseppe Perale, Claudia Som, Peter Wick, Manfred Zinn, 2020-12-22 This eBook is a
collection of articles from a Frontiers Research Topic. Frontiers Research Topics are very popular
trademarks of the Frontiers Journals Series: they are collections of at least ten articles, all centered
on a particular subject. With their unique mix of varied contributions from Original Research to
Review Articles, Frontiers Research Topics unify the most influential researchers, the latest key
findings and historical advances in a hot research area! Find out more on how to host your own
Frontiers Research Topic or contribute to one as an author by contacting the Frontiers Editorial
Office: frontiersin.org/about/contact.
  swiss federal laboratories for materials science and technology: Styrenes—Advances in
Research and Application: 2013 Edition , 2013-06-21 Styrenes—Advances in Research and
Application: 2013 Edition is a ScholarlyBrief™ that delivers timely, authoritative, comprehensive,
and specialized information about ZZZAdditional Research in a concise format. The editors have
built Styrenes—Advances in Research and Application: 2013 Edition on the vast information
databases of ScholarlyNews.™ You can expect the information about ZZZAdditional Research in this
book to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Styrenes—Advances in Research and
Application: 2013 Edition has been produced by the world’s leading scientists, engineers, analysts,
research institutions, and companies. All of the content is from peer-reviewed sources, and all of it is
written, assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from
us. You now have a source you can cite with authority, confidence, and credibility. More information
is available at http://www.ScholarlyEditions.com/.
  swiss federal laboratories for materials science and technology: Helium Ion Microscopy
Gregor Hlawacek, Armin Gölzhäuser, 2016-10-04 This book covers the fundamentals of Helium Ion
Microscopy (HIM) including the Gas Field Ion Source (GFIS), column and contrast formation. It also



provides first hand information on nanofabrication and high resolution imaging. Relevant theoretical
models and the existing simulation approaches are discussed in an extra section. The structure of
the book allows the novice to get acquainted with the specifics of the technique needed to
understand the more applied chapters in the second half of the volume. The expert reader will find a
complete reference of the technique covering all important applications in several chapters written
by the leading experts in the field. This includes imaging of biological samples, resist and precursor
based nanofabrication, applications in semiconductor industry, using Helium as well as Neon and
many more. The fundamental part allows the regular HIM user to deepen his understanding of the
method. A final chapter by Bill Ward, one of the pioneers of HIM, covering the historical
developments leading to the existing tool complements the content.
  swiss federal laboratories for materials science and technology: Encyclopedia of Plasma
Technology - Two Volume Set J. Leon Shohet, 2016-12-12 Technical plasmas have a wide range of
industrial applications. The Encyclopedia of Plasma Technology covers all aspects of plasma
technology from the fundamentals to a range of applications across a large number of industries and
disciplines. Topics covered include nanotechnology, solar cell technology, biomedical and clinical
applications, electronic materials, sustainability, and clean technologies. The book bridges materials
science, industrial chemistry, physics, and engineering, making it a must have for researchers in
industry and academia, as well as those working on application-oriented plasma technologies. Also
Available Online This Taylor & Francis encyclopedia is also available through online subscription,
offering a variety of extra benefits for researchers, students, and librarians, including: Citation
tracking and alerts Active reference linking Saved searches and marked lists HTML and PDF format
options Contact Taylor and Francis for more information or to inquire about subscription options and
print/online combination packages. US: (Tel) 1.888.318.2367; (E-mail)
e-reference@taylorandfrancis.com International: (Tel) +44 (0) 20 7017 6062; (E-mail)
online.sales@tandf.co.uk
  swiss federal laboratories for materials science and technology: Friction, Wear and Wear
Protection Alfons Fischer, Kirsten Bobzin, 2011-02-10 The proceedings collect invited and
contributed papers from more than 150 scientists and engineers worldwide which provide an
up-to-date overview of the current research on friction and wear, including new systematic
approaches as well as innovative technical solutions.
  swiss federal laboratories for materials science and technology: Additive Manufacturing:
Materials, Processes, Quantifications and Applications Jing Zhang, Yeon-Gil Jung, 2018-05-17
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 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
  swiss federal laboratories for materials science and technology: Polyenes—Advances in
Research and Application: 2012 Edition , 2012-12-26 Polyenes—Advances in Research and
Application: 2012 Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and
comprehensive information about Polyenes. The editors have built Polyenes—Advances in Research



and Application: 2012 Edition on the vast information databases of ScholarlyNews.™ You can expect
the information about Polyenes in this eBook to be deeper than what you can access anywhere else,
as well as consistently reliable, authoritative, informed, and relevant. The content of
Polyenes—Advances in Research and Application: 2012 Edition has been produced by the world’s
leading scientists, engineers, analysts, research institutions, and companies. All of the content is
from peer-reviewed sources, and all of it is written, assembled, and edited by the editors at
ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  swiss federal laboratories for materials science and technology: Issues in Materials and
Manufacturing Research: 2011 Edition , 2012-01-09 Issues in Materials and Manufacturing
Research: 2011 Edition is a ScholarlyEditions™ eBook that delivers timely, authoritative, and
comprehensive information about Materials and Manufacturing Research. The editors have built
Issues in Materials and Manufacturing Research: 2011 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Materials and Manufacturing Research in
this eBook to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Issues in Materials and Manufacturing
Research: 2011 Edition has been produced by the world’s leading scientists, engineers, analysts,
research institutions, and companies. All of the content is from peer-reviewed sources, and all of it is
written, assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from
us. You now have a source you can cite with authority, confidence, and credibility. More information
is available at http://www.ScholarlyEditions.com/.
  swiss federal laboratories for materials science and technology: X-Ray Lasers 2018
Michaela Kozlová, Jaroslav Nejdl, 2020-03-06 These proceedings gather a selection of invited and
contributed papers presented during the 16th International Conference on X-Ray Lasers (ICXRL
2018), held in Prague, Czech Republic, from 7 to 12 October 2018. The conference is part of an
ongoing series dedicated to recent developments in the science and technology of X-ray lasers and
other coherent X-ray sources, with an additional focus on supporting technologies, instrumentation
and applications. The book highlights advances in a wide range of fields including laser and
discharge-pumped plasma X-ray lasers, the injection and seeding of X-ray amplifiers, high-order
harmonic generation and ultrafast phenomena, X-ray free electron lasers, novel schemes for
(in)coherent XUV, X-ray and γ-ray generation, XUV and X-ray imaging, optics and metrology, X-rays
and γ-rays for fundamental science, the practical implementation of X-ray lasers, XFELs and
super-intense lasers, and the applications and industrial uses of X-ray lasers.
  swiss federal laboratories for materials science and technology: Thermal Analysis of
Textiles and Fibers Michael Jaffe, Joseph D. Menczel, 2020-03-22 Thermal Analysis of Textiles and
Fibers offers systematic and comprehensive coverage of the subject, from the principles of fiber
structure and established TA methods, to advanced TA techniques and their application to
high-performance fibers and textiles. Thermal analysis is a convenient method for assessing fiber
and fabric performance as monitored under end-use relevant conditions. Expertise in this field
requires knowledge of both TA methods and of fiber behavior, information that is brought together
in this new volume. In recent years, thermal analysis has been applied to a variety of novel and
high-performance fibers, such as Kevlar, Vectran, PBI, polyolefins, polypropylene, PAN and PVA,
amongst others. TA techniques are also used in fiber identification, characterization and stability
testing and may be combined with spectroscopic techniques to yield still more information about
fiber properties. - Includes chapters on novel and high-performance fibers that are used in
assembling technical textiles - Covers advanced TA methods, such as combined and modulated
techniques - Brings together focused information on TA for fibers and textiles that is not otherwise
available in a single volume
  swiss federal laboratories for materials science and technology: Treatise on Process
Metallurgy, Volume 2B Seshadri Seetharaman, Alexander McLean, Roderick Guthrie, Sridhar



Seetharaman, H. Y. Sohn, 2025-07-01 Treatise on Process Metallurgy, Volume 2B: Unit Processes,
presents various unit processes with an emphasis on mineral processing, hydrometallurgy, and
electrochemical materials and energy processes. The book highlights the roles of these processes in
beneficiation, rare-earth extraction, utilization of lean resources, coal extraction, and biofuels,
reflecting the shift toward green and electrochemical processes. Basic knowledge of
thermodynamics and kinetics is provided for better understanding of metallurgical processes. The
first section of the book covers mineral processing, providing insight on comminution, separation
processes, dewatering, and tailings disposal. The second section focuses on hydrometallurgy,
discussing leaching, separation-purification, metal recovery, and battery materials, and the book
concludes with a section studying electrochemical material and energy, featuring coverage of molten
oxide electrolysis, molten carbonate fuel cells, various sensors, and ionic liquids. Each section also
includes various case studies, demonstrating the use of the concepts in real-world settings. - Covers
mineral processing, electrochemical materials, and hydrometallurgy and their roles in beneficiation,
rare-earth extraction, utilization of lean resources, coal extraction, and biofuels - Provides basic
knowledge on thermodynamics and kinetics needed for understanding the principles of metallurgical
processes - Includes a section on electrochemical materials and energy processes, covering molten
salts electrolysis, fuel cells, and nuclear molten salt reactors - Features insight into the entire
process chain, unit processes that are generally overlooked, and unit processes that combine hydro-,
electro-, and pyro-processes in an optimal way
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