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This book provides an overall view of the new and highly promising materials and thin film deposition techniques for printable solar cell applications. The book is organized in four parts. Organic and inorganic hybrid materials and solar cell manufacturing techniques are covered in Part I. Part II is devoted to organic materials and processing technologies like spray coating. This part also demonstrates the key features of the interface engineering for the printable organic solar cells. The
main focus of the Part III is the perovskite solar cells, which is a new and promising family of the photovoltaic applications. Finally, inorganic materials and solution based thin film formation methods using these materials for printable solar cell application is discussed in Part IV.
This new book, by two of the world's foremost experts, is the definitive guide to how winding machines work and how wound rolls are formed. It covers a wide array of machines in use across all web industries, including paper, film, foil, nonwovens, textiles, and more. It sets the standard for understanding and applying quality control in the field. Using hundreds of proven calculations, the book enables readers to understand and make the adjustments necessary to prevent roll defects and
improve product quality. Dozens of examples and hands-on applications illustrate key techniques. Most of the book, especially the last section on measurement, is written in everyday language accessible to all responsible for machine operation and roll quality—from engineers to shop floor managers.-------------------------------------------------------------------------------- TABLE OF CONTENTS Preface About This Book and CD-ROM Section I—MACHINES 1. Zen and the Art of Winding · The TNT's of
Winding · Winder Classes · Limits on Tension, Nip and Torque Differential · The Effect of Class on Range of Wound Roll Tightness · What is Tightness? · How Does Winding Being a One-Knob Process Affect Winding Strategy? · What Class is Best and How Many Knobs Do I Need? · What About Taper or Roll Structure? · How Do You Set Taper? · A Few Words About Optimization—What is the Best Tension? · Bibliography 2. Some Winding Defects · DFM Applied to Winding · Getting Started ·
What is a Defect? · Blocking · Core—Crushed · Core—Loose · Corrugations or Ropes · Curl · Gauge Bands or Ridges · Hardness Variations Across a Roll · Nip Induced Defects · Offsets and Rough Roll Edges · Out-of-Round Roll · Starring and Related Defects · Telescoping · A Note on Oscillation · Summary · Bibliography 3. Winder Arrangements · Selecting a Winder · Salvage Winders · Turret Winders · Reels · Duplex Winders · Two Drum Winders · Grooving, Traction Coated and Rubber
Covered Drums · Gap Winders · Bigger is Better for Drums, Spools, Cores and Rollers · Supporting Large Rolls on Drums · Summary · Bibliography 4. Roll Geometry and Properties · Roll Diameter · Roll Length · Resolving Roll Length Discrepancies · Roll Width · Wound Roll Offsets and Rough Edges · Telescoping and Dishing · Roll Weight and Density · Some Useful Roll Conversion Formulas · Bibliography Section II—MECHANICS 5. Simple Material Properties · Basis Weight · Caliper ·
Caliper Profile—A Very Important Note · Density or Bulk · Other Web Material Properties of Winding Interest · Other Roll Properties of Winding Interest · The Fiber Core—The Foundation of Most Wound Rolls · Bibliography 6. Introduction to Wound Roll Modeling · Stresses in a Wound Roll · Anisotropy and Principal Axes · MD or Tangential Modulus · ZD or Radial Modulus · In-Plane Poisson Ratio · Poisson Ratios for Winding Models · Basic Equations of Winding Models · Winding Equation ·
Core Modulus Ec—The Inner Boundary Condition · Winding Tightness—The Outer Boundary Condition · Bibliography 7. Simple 1-D Models · Early Models 1950-1985 · Hakiel's Models—1986 · Early Complex Models · Early Experimental Verification · The Hakiel Formulation · Spongy and Fully Compressed Behavior · Constant Tension versus Constant Torque · Large Deformations · Plane Strain versus Plane Stress Winding Models · Bibliography 8. 2-D Models and Gauge Variation · Measuring
Gauge Profile · Early Models of the Effects of Gauge Variation · True 2-D Models of the Effects of Gauge Variation · Summary of the Effects of Gauge Variation · Bibliography 9. The Effect of Nip on Wound Roll Stresses · Classes of Winders · What is WOT? · Early Experimental Evidence of WOT · Early Models for WOT · Comparative Study of Different Models for WOT · WOT on Two Drum Winders · Summary of Findings · Bibliography 10. The Effects of Air Entrainment · Air Entrainment
Between Webs and Rollers · When Is Air Important Between Permeable Webs and Rollers/Wound Rolls? · Some Practical Observations on Entrained Air · Air Entrainment on Centerwinders · An Introduction to Nip Rollers on Winders · Modeling Air Exclusion by a Nip Roller · Exhaust of Air Entrained From the Edges of a Wound Roll · The Effect of Air Entrainment on Wound Roll Stresses · Effect of Air Exhaust on Wound Roll Stresses · Summary · Bibliography 11. The Effects of Moisture and
Temperature · Time Constants for Movement of Moisture/Temperature in a Wound Roll · Moisture/Temperature Profiles of a Wound Roll · Thermoelastic Behavior in Wound Rolls · Hygroscopic Behavior in Wound Rolls · Bibliography 12. Viscoelastic Behavior · Creep and Stress Relaxation · Viscoelastic Behavior · Bibliography 13. Defects Predicted by Winding Models · Pressure Related Defects · Bursts, Baggy Lanes, Ridges and Hardstreaks · Modeling of Simple Slippage Related Defects ·
Telescoping · Crepe Wrinkles · Starring · Tin-Canning · Core Collapse · Loose Cores and Core Stiffness · Bibliography 14. Dynamic Behavior at High Speeds · Centrifugal Effects · Vibration · Bibliography Section III—MEASUREMENT 15. Wound Roll Sampling and Inspection · Why Measure? · Measurement Methods · Methodology · Sampling · Interchangeability of Measurements · Bibliography 16. Measures of Roll Hardness · Billy Club and its Variants · RhoMeter and RhoHammer ·
Backtender's Friend · Schmidt (Concrete) Hammer · Parotester · TAPIO RQP · Bibliography 17. Measurements of Interlayer Pressure · Pull Tab · Smith Needle · Core Torque · Axial Press Test · Pressure Transducers · Caliper In-Roll · Acoustic Time-of-Flight · Bibliography 18. Measurements Based on Strain · Cameron Gap · J-Line · Radially Drilled Holes · Slit Roll Face · Strain Gages · WIT-WOT · Bibliography Appendix D—Dictionary 19. Density Based Measures · Air In Roll · Roll Density ·
Density Analyzer—History · Density Analyzer —Construction · Density Analyzer—Theory of Operation · Analysis of the Density Analyzer · Bibliography 20. Other Wound Roll Measures · Profile · Bubbleometer · X-Ray Tomography · Bibliography 21. Wound Roll Measurement Considerations · Is my Web Good?—Sampling Across the Width of the Roll · Is my Roll or my Winder Good?—Sampling Through the Roll · Is It the Winder's Fault? · Is my Measurement Good?—Testing the Test Appendix
A—Units and Conversions Appendix B—Selected Bibliography Appendix C—Selected Calculations
Peterson's Graduate Programs in Engineering & Applied Sciences 2012
Process Elements and Recent Advances
Principle, Process & Application
Computational Science and Its Applications - ICCSA 2007
Tappi Journal
Troubleshooting Operating Problems
Peterson's Graduate Programs in Engineering & Applied Sciences 2012 contains a wealth of information on accredited institutions offering graduate degree programs in these fields. Up-to-date data, collected through Peterson's Annual Survey of Graduate and Professional Institutions, provides valuable information on degree offerings, professional accreditation, jointly offered degrees, part-time and evening/weekend programs, postbaccalaureate distance degrees, faculty, students, requirements, expenses, financial support, faculty research, and unit head and application contact information. There are helpful links to in-depth descriptions about a specific graduate program or
department, faculty members and their research, and more. There are also valuable articles on financial assistance, the graduate admissions process, advice for international and minority students, and facts about accreditation, with a current list of accrediting agencies.
"Fourth Edition features four case histories of production and marketing problems caused by quality and communications gaps, a new perspective on the importance of bar coades, an updated and enlarged chapter on performance testing of unit loads and shipping regulations, new information on advanced flexible packaging, and more."
Handbook of Vacuum Science and Technology
Official Gazette of the United States Patent and Trademark Office
Nordic Pulp & Paper Research Journal
Renewable Materials for Today's Environment
Winding
International Conference, Kuala Lumpur, Malaysia, August 26-29, 2007. Proceedings, Part II
This comprehensive, long-needed reference provides the thorough understanding required tomodify and manipulate rigid PVC's thermal/shear sensitivity and rheological properties, helpingyou utilize rigid PVC most effectively in manufacturing applications as diverse as pipes,house siding, bottles , window frames, and packaging films.With complete, up-to-the-minute coverage in one convenient source, Engineering with RigidPVC encompasses rheological principles, resin properties, and additive modification, as wellas polymer preparation, melt processing, and forming techniques ... major conversion
operationsand their manufacturing applications-including actual commercial formulations andprocesses .. . quality control procedures necessary to monitor compounding processes ...aspects of processability critical for product development and improvement .. . and muchmore.International in scope, this time- and money-saver is an eseential daily resource for all professionalsinvolved in Engineering with Rigid PVC, including plastics engineers, polymer chemists,process engineers, and plastics processors and technicians. Furthermore, the volume isideal for training programs and professional seminars, and is an
outstanding supplement forstudents in polymer chemistry , materials science , and plastics engineering.
"Here is a handy, concise reference to save engineers time and effort in solving problems in design, process improvement, operation and troubleshooting. Included are practical experience for reactors, and equipment for size reduction and enlargement, mixing and blending, and physical separations - topics that are rarely given in other sourcebooks. This is not a listing of facts; rather it is a synthesis of data from the author's experience, colleagues in industry and hundreds of sources, expressed with consistent terminology and SI units to make use easy." "Extensive cross-referencing guides the engineer in locating
equipment used for many different purposes. A detailed index quickly and reliably directs engineers in their everyday work at process plants: from keywords to solutions in a matter of minutes. Key dimensionless groups, handy conversion factors, and vapour pressure data are included." "Practical how-to tips are given for handling corrosion, controlling processes, design, process improvement, problem solving, goal setting, team work, performance reviews, listening, communication, leadership and much more."--Page 4 of cover.
Patents
Specifications: Purchasing, and Quality Control, Fourth Edition,
Designing For, Installing and Maintaining Web Equipment
Official Gazette of the United States Patent Office
Printable Solar Cells
Engineering with Rigid PVC
Rotating Machinery, Optical Methods & Scanning LDV Methods, Volume 6: Proceedings of the 38th IMAC, A Conference and Exposition on Structural Dynamics, 2020, the sixth volume of eight from the Conference brings together contributions to this important area of research and engineering. The collection presents early findings and case studies on fundamental and applied aspects of Structural Health Monitoring, including papers on: Novel Techniques Optical
Methods, Scanning LDV Methods Photogrammetry & DIC Rotating Machinery.
An engineering handbook that explains all technical aspects of webs, long thin sheets of materials,such as paper, plastic films, foils, and textiles that are wound into rolls, often after being laminated,printed, or coated. Topics covered include: tension control, roller mechanics, drives, brakes, nip control, guides, spreaders, slitters, and more. The book illustrates engineering principles with shop-floorexamples and provides easy-to-understand
calculations that control how web systems are designedand operated, and how webs of many different materials can be made to move efficiently over a varietyof rollers. These tools are meant to help industry specialists troubleshoot and correct defects suchas wrinkles, bagginess, curl, and misshapen wound rolls. As part of web handling the book providesextensive details on many roll-to-roll converting operations, such as calendering, coating,
laminating,and printing.
Roll and Web Defect Terminology, Second Edition
Multilayer Flexible Packaging
Packaging
Mechanics of Paper Products
What the Printer Should Know about Paper
Proceedings of the Ninth International Conference on Web Handling

This three-volume set constitutes the refereed proceedings of the International Conference on Computational Science and its Applications. These volumes feature outstanding papers that present a wealth of original research results in the field of computational science, from foundational issues in computer science and mathematics to advanced applications in almost all sciences that use computational
techniques.
The technological field of defects, and more appropriately, avoidance of them, is very current in perhaps all sectors of the manufacturing industry. This is particularly important to reduce/minimize waste everywhere to address lean production procedures. The recent advances in finite plasticity and visioplasticity, damage modelling, instability theories, fracture modelling, computer numerical techniques and
process simulation etc. offer new approaches and tools for defect prediction, analyses and guidelines for designing components to be manufactured by traditional and emerging process technologies. This volume contains contributions from well known researchers and experts in the field presenting an up-to-date overview of advances in this area. Subjects covered include: micro- and macro-scale observation of
defects; localization and instability analysis; damage modelling and fracture criteria; defect prediction methods; design considerations to avoid defects.
Web Handling Research Center, Oklahoma State University, Stillwater, Oklahoma, [June 10-13, 2007]
With Glossary
Web Machine Buying Guide
Lignocellulosic Fibers and Wood Handbook
Technical Section Proceedings
Pulp & Paper
The Handbook of Vacuum Technology consists of the latest innovations in vacuum science and technology with a strong orientation towards the vacuum practitioner. It covers many of the new vacuum pumps, materials, equipment, and applications. It also details the design and maintenance of modern vacuum systems. The authors are well known experts in their individual fields with the emphasis on performance, limitations, and applications rather than theory. There aremany useful tables, charts, and figures that will be of use to the practitioner. User oriented with many useful
tables, charts, and figures of use to the practitioner Reviews new vacuum materials and equipment Illustrates the design and maintenance of modern vacuum systems Includes well referenced chapters
Written by one of the world's leading web handling expert and experienced machine designer along with a team of specialists, this hands-on book offers a step-by-step approach to investing in, acquiring and starting up web machinery. It is designed to assist plant-based personnel in the costing and planning of major machinery investment with a rigorous analysis of what needs to be done to acquire or replace equipment with minimal expense and maximum long-term efficiency, no matter what types of webs are being handled. The book ranges over the entire spectrum of machine
buying from dealing with salespeople to the technical details of machinery design, contract formulation, financing and maintenance. Numerous case studies illustrate strategies to follow—and avoid—in purchasing standard, as well as custom designed, web machines. -------------------------------------------------------------------------------- From the FOREWORD (by Craig Sheppard, Executive Director, AIMCAL) "The book offers excellent and practical advice on how to: · Define equipment needs and goals · Research the options · Prepare specifications and requests for quotes · Negotiate
contracts · Make decisions based on facts · Examine options such as standard, custom and one-off designs or rebuilds The guide…explains what must be done for acceptance trials, startup and documentation. Other sections of the book examine expectations for the machine's first year and explore ways to address problems…"
Materials Processing Defects
American Printer
Proceedings of the Second International Conference on Web Handling, June 6-9, 1993
Machines, Mechanics and Measurements
Rules of Thumb in Engineering Practice
The Ultimate Roll and Web Defect Troubleshooting Guide

Annual meeting held after the end of the calendar year covered by the proceedings.
A practical guide for ensuring a defect-free coating and drying process For professionals in the coating and drying industry, the world is a demanding place. New, technically complex products such as fuel cell membranes, thin film batteries, solar cells, and RFID chips require coatings of extreme precision. With the bar raised so high, understanding how to troubleshoot and eliminate defects on a coating line is an
essential skill for all personnel. Coating and Drying Defects, Second Edition provides manufacturing and quality control personnel, equipment operators and supervisors, and plant engineers and scientists with the full complement of proven tools and techniques for detecting, defining, and eliminating coating defects and operating problems, and for ensuring that they do not recur. Updating the valuable contents
of the first edition, this practical Second Edition: Describes all major processes for coating and drying of continuous film on sheets or webs Covers technologies that have been recently developed to prevent defect formation and improve operating procedures Provides a rational framework within which to assess and analyze virtually any defect that may arise Offers step-by-step guidelines for conducting every
phase of the troubleshooting process, including defect prevention Going beyond simply describing a disparate set of troubleshooting techniques, this unique guide arms readers with a systematic, nonmathematical methodology encompassing the entire coating operation, becoming an indispensable resource for manufacturing and quality-control personnel as well as plant engineers, polymer scientists, surface
scientists, organic chemists, and coating scientists.
Book Production Industry
Steel Rolling
Paper360°
Automation in Mining, Mineral and Metal Processing 2004
Roll-to-Roll Manufacturing
Roll and Web Defect Terminology
An authoritative reference on the processing and finishing of polymeric materials for scientists and practitioners Owing to their versatility and wide range of applications, polymeric materials are of great commercial importance. Manufacturing processes of commercial products are designed to meet the requirements of the final product and are influenced by the physical and chemical properties of the polymeric material used. Based on Wiley's renowned Encyclopedia of Polymer Science and Technology, Processing and Finishing of Polymeric Materials provides comprehensive, up-to-date details on the latest manufacturing technologies, including blending, compounding,
extrusion,molding, and coating. Written by prominent scholars from industry, academia, and research institutions from around the globe, this reference features more than forty selected reprints from the Encyclopedia as well as new contributions, providing unparalleled coverage of such topics as: Additives Antistatic agents Bleaching Blowing agents Calendaring Casting Coloring processes Dielectric heating Electrospinning Embedding Processing and Finishing of Polymeric Materials is an ideal resource for polymer and materials scientists, chemists, chemical engineers, materials scientists, process engineers, and consultants, and serves as a valuable addition to libraries
of chemistry, chemical engineering, and materials science in industry, academia, and government.
Multilayer Flexible Packaging, Second Edition, provides a thorough introduction to the manufacturing and applications of flexible plastic films, covering materials, hardware and processes, and multilayer film designs and applications. The book gives engineers and technicians a better understanding of the capability and limitations of multilayer flexible films and how to use them to make effective packaging. It includes contributions from world renowned experts and is fully updated to reflect the rapid advances made in the field since 2009, also including an entirely new chapter on the use of bio-based polymers in flexible packaging. The result is a practical, but detailed
reference for polymeric flexible packaging professionals, including product developers, process engineers, and technical service representatives. The materials coverage includes detailed sections on polyethylene, polypropylene, and additives. The dies used to produce multilayer films are explored in the hardware section, and the process engineering of film manufacture is explained, with a particular focus on meeting specifications and targets. In addition, a new chapter has been added on regulations for food packaging – including both FDA and EU regulations. Provides a complete introduction to multilayer flexible packaging, assisting plastics practitioners with the
development, design, and manufacture of flexible packaging for food, cosmetics, pharmaceuticals, and more Presents thorough, well-written, and up-to-date reviews of the current technology by experts in the field, making this an essential reference for any engineer or manager Includes discussion and analysis of the latest rules and regulations governing food packaging
The Web Handling Handbook
Processability and Applications
Dictionary of Occupational Titles
Conference Proceedings
The American Pressman
Pulp and Paper Magazine of Canada
This book will focus on lignocellulosic fibres as a raw material for several applications. It will start with wood chemistry and morphology. Then, some fibre isolation processes will be given, before moving to composites, panel and paper manufacturing, characterization and aging.
This graduate level textbook focuses on the mechanical properties and performance of products made of fiber-based materials such as paper and board. The book aims to help students develop effective skills for solving problems of product performance and engineering challenges in new product development. Therefore the material is organized with a problem-based approach - a practical example of product performance is presented and then the relevant mechanics are analyzed to deduce which material properties control the performance.
Coating and Drying Defects
Paper Trade Journal
Processing and Finishing of Polymeric Materials, 2 Volume Set
Rotating Machinery, Optical Methods & Scanning LDV Methods, Volume 6
Proceedings of the 38th IMAC, A Conference and Exposition on Structural Dynamics 2020

This book covers all aspects and elements of rolling technology in one volume with even the most technical jargon being communicated in an easy to understand language. The book is exhaustive as topics ranging from rolls, rolls cooling, roll turning, roll reclamation, investigation of roll breakage, roll management and roll bearing all have been dealt in detail as these constitute the most important element of production cost. A separate chapter has been
dedicated to operational management of a rolling mill, which includes safety and inventory. Packaging of the finished products and modern operating mill practices and technologies are also discussed in detail. This book will be a useful tool for shop floor personnel and for all senior management operating in the rolling mill industry; it is also a must read for all polytechnic / engineering students of metallurgical / mechanical / process engineering. This book may
also be useful as reference book for students/professionals of rolling technology. Note: T&F does not sell or distribute the Hardback in India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka.
A single-volume resource featuring state-of-the art reviews of key elements of the roll-to-roll manufacturing processing methodology Roll-to-roll (R2R) manufacturing is an important manufacturing technology platform used extensively for mass-producing a host of film-type products in several traditional industries such as printing, silver-halide photography, and paper. Over the last two decades, some of the methodologies and know-how of R2R manufacturing
have been extended and adapted in many new technology areas, including microelectronics, display, photovoltaics, and microfluidics. This comprehensive book presents the state-of-the-art unit operations of the R2R manufacturing technology, providing a practical resource for scientists, engineers, and practitioners not familiar with the fundamentals of R2R technology. Roll-to-Roll Manufacturing: Process Elements and Recent Advances reviews new
developments in areas such as flexible glass, display, and photovoltaics and covers a number of process innovations implemented recently to extend and improve the capabilities of traditional R2R lines. It covers such topics as: coating and solidification processes, in-line vacuum deposition, drying, web handling and winding, polymer film substrates, novel hybrid composite films, flexible solar cells and more. Additionally, this book: Examines key elements (unit
operations) of the R2R technology, and discusses how these elements are utilized and integrated to achieve desired process efficiencies in a host of applications. Illustrates several established and novel application areas where R2R processing is utilized in current or future products. Discusses process design methodology and key advantages of R2R manufacturing technology over batch or sheet-to-sheet operations. Roll-to-Roll Manufacturing: Process Elements
and Recent Advances is an ideal book for undergraduate and graduate students in various science and engineering disciplines, as well as for scientists, engineers, and technical and business leaders associated in any way with the development, commercialization, and manufacture of a variety of film products.
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