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1. FACE 2 FACE MAT is a complete collection of 24 years’ Solved Papers 2. The book
is divided into 5 section 3. Solved Papers are provided for the practice of the question
4. We detailed answers are given for every question for better understanding Here
comes “FACE 2 FACE MAT 24 years’ Solved Paper (2020 – 1997)” prepared under
the close guidance of experts by keeping in mind to meet all the needs of students
preparing for this exam and to gain entry into top business schools. Following the
methodical approach this book gives comprehensive treatment to all the 5 sections as
prescribed by the board. Ample numbers of solved questions (2020-1997) are
mentioned in this book giving clear guidance on how to attempt the various types of
questions with tips and tricks. Solved Papers are given to get acquainted with the paper
pattern and question types. Adopting the unique style of teaching this book helps
students to not only learn about the concepts but also managing time in during exam.
Based on the latest syllabus and providing such a huge amount of solved papers, this
book is a perfect study manual assuring success at your upcoming examination.
TABLE OF CONTENT MAT SOLVED PAPER (Sept 2020), MAT SOLVE PAPER (May
2019), MAT SOLVED PAPER (May 2018), SECTION I: (Language & Comprehension),
SECTION II: Intelligence & Critical Thinking, SECTION III: Mathematical Skills,
SECTION IV: Data Analysis & Sufficiency, SECTION V: Indian & Global Environment.
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Packaging plays an essential role in protecting and extending the shelf life of a wide
range of foods, beverages and other fast-moving consumer goods. There have been
many key developments in packaging materials and technologies in recent years, and
Trends in packaging of food, beverages and other fast-moving consumer goods
(FMCG) provides a concise review of these developments and international market
trends. Beginning with a concise introduction to the present status and trends in
innovations in packaging for food, beverages and other fast-moving consumer goods,
the book goes on to consider modified atmosphere packaging and other active
packaging systems, including smart and intelligent packaging, and the role these play in
augmenting and securing the consumer brand experience. Developments in plastic and
bioplastic materials and recycling systems are then discussed, followed by innovations
and trends in metal, paper and paperboard packaging. Further chapters review
international environmental and sustainability regulatory and legislative frameworks,
before the use of nanotechnology, smart and interactive packaging developments for
enhanced communication at the packaging/user interface are explored. Finally, the
book concludes by considering potential future trends in materials and technologies
across the international packaging market. With its distinguished editor and
international team of expert contributors, Trends in packaging of food, beverages and
other fast-moving consumer goods (FMCG) is an important reference tool, providing a
practical overview of emerging packaging technologies and market trends for research
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and design professionals in the food and packaging industry, and academics working in
this area. Introduces the present status, current trends and new innovations in the field
whilst considering future trends in materials and technologies Considers modified
atmosphere packaging and other active packaging systems including smart and
intelligent packaging Discusses developments in plastic and bioplastic materials and
recycling systems
Polyethylene Terephthalate Film, Sheet, and Strip from Brazil, China, Thailand, and the
United Arab Emirates, Invs. 731-TA-1131-1134 (Preliminary) (Final)DIANE
PublishingMarket Research Report on Future Potential of Flexible Packaging in India-
Present Status, Growth Prospects, Emerging Trends, Opportunities, Demand-Supply,
Market Size, Sector Outlook, Analysis & Forecasts upto 2017, Financial Comparison of
Major PlayersNIIR PROJECT CONSULTANCY SERVICES
Flavour is an important sensory aspect of the overall acceptability of meat products.
Whether we accept or reject a food depends primarily on its flavour. Both desirable and
undesirable flavour effects are contemplated. Furthermore, threshold values of different
flavour-active compounds have an important effect on the cumulative sensory
properties of all foods. Meat from different species constitutes a major source of protein
for most people. Although raw meat has little flavour and only a blood-like taste, it is a
rich reservoir of non-volatile compounds with taste-tactile properties as well as flavour
enhancers and aroma precursors. Non-vola tile water-soluble precursors and lipids
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influence the flavour of meat from different species. In addition, mode of heat
processing and the nature of additives used may have a profound effect on the flavour
of prepared meats. This book reports the latest advancements in meat flavour research.
Following a brief overview, chapters 2 to 5 discuss flavours from different species of
meat, namely beef, pork, poultry and mutton. In chapters 6 to 12 the role of meat
constituents and processing on flavour are described. The final section of the book
(chapters 13 to 15) summarizes analytical methodologies for assessing the flavour
quality of meats. I wish to thank all the authors for their cooperative efforts and com
mendable contributions which have made this publication possible.
Printers nowadays are having to learn new technologies if they are to remain
competitive. This innovative, practical manual is specifically designed to cater to these
training demands. Written by an expert in the field, the Handbook is unique in covering
the entire spectrum of modern print media production. Despite its comprehensive
treatment, it remains an easy-to-use, single-volume reference, with all the information
clearly structured and readily retrievable. The author covers both traditional as well as
computer-aided technologies in all stages of production, as well as electronic media
and multimedia. He also deals with training, research, strategies and trends, showing
readers how to implement the latest methods. With 1,200 pages, containing 1,500
illustrations - over half in colour - the Handbook conveys the current state of technology
together with its specific terminology. The accompanying CD-ROM includes the entire
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manual in fully searchable form, plus additional software tools. Invaluable information
for both beginners and "old hands" in printing works, publishing houses, trade
associations, the graphics industry, and their suppliers.
This book provides extensive research into the use of augmented reality in the three
interconnected and overlapping fields of the tourism industry, museum exhibitions, and
cultural heritage. It is written by a virtual team of 50 leading researchers and
practitioners from 16 countries around the world. The authors explore the opportunities
and challenges of augmented reality applications, their current status and future trends,
informal learning and heritage preservation, mixed reality environments and immersive
installations, cultural heritage education and tourism promotion, visitors with special
needs, and emerging post-COVID-19 museums and heritage sites. Augmented Reality
in Tourism, Museums and Heritage: A New Technology to Inform and Entertain is
essential reading not only for researchers, application developers, educators, museum
curators, tourism and cultural heritage promoters, but also for students (both graduates
and undergraduates) and anyone who is interested in the efficient and practical use of
augmented reality technology.
In the seventy years of its independence, India has leapfrogged to become a high-
growth economy fuelled by advanced business and consumer technologies. Since
smartphones and cloud computing became popular five years ago, the fourth industrial
revolution has been creeping into almost all sectors of the Indian economy.
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Technologies like artificial intelligence, the Internet of Things (IoT), 3D printing,
advanced robotics and neuroscience are transforming businesses faster than we
realize. Kranti Nation: India and the Fourth Industrial Revolution is the first book to
chronicle, through more than fifty examples, how visionary leadership in Indian industry
is deploying these technologies. From water pumps to railway coaches, chai shops to
burger chains, and telecom towers to warehouses, economic analyst Pranjal Sharma
profiles organizations that have transformed their processes, products and services
while delivering the best to consumers.
Pharmaceutical packaging requires a greater knowledge of materials and a greater
intensity of testing than most other packed products, not to mention a sound knowledge
of pharmaceutical products and an understanding of regulatory requirements.
Structured to meet the needs of the global market, this volume provides an assessment
of a wide range of issues. It covers the entire supply chain from conversion of raw
materials into packaging materials and then assembled into product packs. Integrating
information from many drug delivery systems, the author discusses testing and
evaluation and emphasizes traceability and the need to for additional safeguards.
Written to assist anyone who works with webs directly or indirectly, The Plastic Film and
Foil Web Handling Guide is a handbook for diagnosing and correcting problems with
web handling technology. Covering web handling fundamentals, process-related
technologies, troubleshooting, and solutions, it includes sufficient technical information
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to identify and correct defects in rolls (of film or foil). Readers will appreciate this
unbiased look at web handling that also serves as a counterpoint to information from
equipment suppliers. The text presents guidelines on: Roller alignment in machines
Tensioning of webs Use of web spreading and guiding devices Use of razor slitters
Shear knife slitters Edge trim removal Trim disposal Management of electrostatic
charges on webs Waste storage equipment Winding technology is presented that
addresses gage variation issues, cores and mandrels, vibration, speed issues, web
thickness issues, web strength issues, coated web issues, laminated web issues, clear
film issues, winding tension profile issues, and lay-on roller issues. A guide for
troubleshooting web-handling problems and a glossary of terms for quick reference is
also provided.
The third international conference on INformation Systems Design and Intelligent
Applications (INDIA – 2016) held in Visakhapatnam, India during January 8-9, 2016.
The book covers all aspects of information system design, computer science and
technology, general sciences, and educational research. Upon a double blind review
process, a number of high quality papers are selected and collected in the book, which
is composed of three different volumes, and covers a variety of topics, including natural
language processing, artificial intelligence, security and privacy, communications,
wireless and sensor networks, microelectronics, circuit and systems, machine learning,
soft computing, mobile computing and applications, cloud computing, software
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engineering, graphics and image processing, rural engineering, e-commerce, e-
governance, business computing, molecular computing, nano-computing, chemical
computing, intelligent computing for GIS and remote sensing, bio-informatics and bio-
computing. These fields are not only limited to computer researchers but also include
mathematics, chemistry, biology, bio-chemistry, engineering, statistics, and all others in
which computer techniques may assist.
Managing performance is a critical focus of HR activity. This title reveals what leading
organisations are doing to manage their employees' performance and how they are
delivering results. It shows you how to improve the management of your employees'
performance.
Technological advances have vastly expanded the market for shrink sleeve labels.
Today, full body decoration, 360-degree branding, the potential to decorate complex
and intricate shapes, the ability to add tamper evidence, abrasion resistance and
waterproof printed images are all possible due to constantly developing technology.
With this increase in applications, shrink sleeve label popularity is growing fast, but
advancement comes at a cost and the complexities involved in the production of these
labels are also on the rise. Shrink sleeve label printing uses a variety of different films,
with different degrees of shrink capability. Converters need knowledge of each of these
films, along with the image distortion processes, and the shrinkability and performance
requirements of inks. They must also understand the demands of the seaming process
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and how printed sleeves perform during shrinkage. This book can improve your shrink
sleeve production by guiding you through the film, ink, printing and processing stages.
Use the detailed information to improve quality, prevent errors and correct potential
faults. Ultimately, you can increase the options offered to your clients and grow your
business. Chapters include: An introduction to sleeves and sleeve technology Shrink
sleeve substrates and their usage Design and origination for sleeve labels Printing
technologies and inks for shrink sleeve decoration Converting heat shrink sleeve labels
- slitting, seaming, sheeting 50 and finishing Shrink sleeving - using the right application
and shrink tunnel technology Challenges, learnings and the quest for perfection
Packaging adds value to products for a consumer and has a vital role to play in a
product’s journey from manufacturer to end consumers. It is a key inducer of sales in
the wake of evolving consumer needs and preferences. In India and as well as around
the globe, flexible packaging solutions have emerged as the high growth segment of
the packaging industry. Flexible packaging has been at the forefront since the last 4-5
years amidst growing need for convenient packages among consumers as well as the
producers. Flexible packs are a boon for both parties and tapping the potential of the
industry, Niir Project Consultancy Services has released a study on the industry titled
‘Market Research Report on Future Potential of Flexible Packaging in India (Present
Status, Growth Prospects, Emerging Trends, Opportunities, Demand-Supply, Market
Size, Sector Outlook, Analysis & Forecasts upto 2017 with Financial Comparison of
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Major Players)’. The report provides industry insights like present status, factors that
will drive the growth, the emerging trends, prevalent opportunities, demand supply
scenario and key player information. The report begins by discussing the current
scenario of the industry and briefing on packaging industry on the whole. Further it
moves ahead for elaborating on factors that will drive the growth of the industry.
Flexible packaging industry has found its applicability extensively in high growth
industries like FMCG and pharmaceuticals. The growth in such user industries is bound
to reflect in the flexible packaging numbers. Factors like growing incomes, middle class
population, urbanization and surging organized retail in the country will also lend a hand
to the sector. Navigating ahead, the report then discusses the upcoming trends in the
industry along with the opportunities and challenges faced by the flexible packaging
sector. The report classifies factors such as rising government focus on healthcare, low
capita consumption levels of flexible packaging and surge in the food processing
industry as key opportunities for flexible packaging. Raw material fluctuations and
mounting environmental concerns regarding the extensive use of plastics are some
challenges encountered by the sector. The report moves ahead to analyze demand-
supply situation in the industry. The demand is captured by analyzing the demand for
flexible packaging films while supply is demonstrated by listing the capital expenditure
projects announced by the incumbents. The above mentioned data is supported by
graphical representation and forecasts of key indicators. A thorough analysis of the
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industry is incomplete without the key player information. The next segment of the
report shares information of players operating in the industry by providing company
profiles and detail financial information. It includes company profiles of players like
Huhtamaki PPL Ltd, Uflex Ltd, Polyplex Corporation Ltd and EsselPropack Ltd while
financial information like address of registered office, director’s name and financial
comparison covering balance sheet, profit & loss account and several financial ratios of
the players is discussed. The report ends with a positive outlook of the flexible packing
industry in India along with its market sizing numbers. Indian consumer’s spending
patterns and product awareness have gone through a colossal change which has
contributed in the high consumption of flexible packaging in the country. Rising
incomes, mounting health awareness and evolving eating habits of the Indian
consumers will keep pouring in growth for the user industries like FMCG and
Pharmaceutical and thus willalso keep the flexible packaging industry in good shape.
Reasons for Buying this Report: • This research report helps you get a detail picture of
the industry by providing overview of the industry along with the market structure and its
classification • The report provides in-depth market analysis covering major growth
driving factors for the industry, emerging trends and opportunities prevalent • This
report helps to understand the present status of the industry by elucidating a
comprehensive scrutiny of the demand – supply situation with forecasts • Report
provides analysis and in-depth financial comparison of major players/competitors • The
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report provides forecasts of key parameters which helps to anticipate the industry
performance Our Approach: • Our research reports broadly cover Indian markets,
present analysis, outlook and forecast for a period of five years. • The market forecasts
are developed on the basis of secondary research and are cross-validated through
interactions with the industry players • We use reliable sources of information and
databases. And information from such sources is processed by us and included in the
report
Biology for grades 6 to 12 is designed to aid in the review and practice of biology topics
such as matter and atoms, cells, classifying animals, genetics, plant and animal
structures, human body systems, and ecological relationships. The book includes
realistic diagrams and engaging activities to support practice in all areas of biology. The
100+ Series science books span grades 5 to 12. The activities in each book reinforce
essential science skill practice in the areas of life science, physical science, and earth
science. The books include engaging, grade-appropriate activities and clear thumbnail
answer keys. Each book has 128 pages and 100 pages (or more) of reproducible
content to help students review and reinforce essential skills in individual science
topics. The series is aligned to current science standards.
Vinyl Sign Techniques, a compilation of "Vinyl Graphics" columns for "Signs of the
Times" by industry expert, Jim Hingst, is a must-have for anyone in the vinyl sign and
graphics business. The book is packed with comprehensive information for managers,
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sales people, and professionals involved in vinyl graphics preparation, handling and
installation. Vinyl Sign Techniques thoroughly covers the sales and marketing,
fabrication, materials, installation, and removal of vinyl products of all kinds, involving
both common and unusual surfaces and conditions. The book offers new ideas and
techniques that will directly and immediately benefit your sales and profits.
The word ‘Jumbled’ simply means being mixed up. In almost all competitive entrances
and recruitment examinations like CDS, CAT, NDA, MAT, Bank PO& Clerk, LIC AAO,
etc, the General English section includes a decisive number of questions involving
jumbled-up passages (paragraphs) and sentences (group of phrases all placed without
order). The candidates have to comprehend the exact sequence in the paragraph or
sentence from the provided cob-web of confusion.The present book on sentence
arrangement and its formation seeks to empower you to tackle these questions
confidently and correctly by giving you sufficient practice in solving different types of
such problems. Through the practice of solved and unsolved questions in this book, the
candidates acquire a good command over the grammatical rules and proper usage of
various notions and exceptions in the English Language. This book will prove to be
useful to help candidates adopt clear-cut ways of a meaningful arrangement &
formation of sentences for various competitive entrances and requirement examinations
like CDS, CAT, NDA, MAT, XAT, SNAP, other management entrances and recruitment
examinations such as Bank PO, LIC AAO, etc. This book will help you learn the way to
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rearrange the deranged.
Recycling of Flexible Plastic Packaging presents thorough and detailed information on
the management and recycling of flexible plastic packaging, focusing on the latest
actual/potential methods and techniques and offering actionable solutions that minimize
waste and increase product efficiency and sustainability. Sections cover flexible plastic
packaging and its benefits, applications and challenges. This is followed by in-depth
coverage of the materials, types and forms of flexible packaging. Other key discussions
cover collection and pre-treatment, volume reduction, separation from other materials,
chemical recycling, post-processing and reuse, current regulations and policies,
economic aspects and immediate trends. This information will be highly valuable to
engineers, scientists and R&D professionals across industry. In addition, it will also be
of great interest to researchers in academia, those in government, or anyone with an
interest in recycling who is looking to further advance and implement recycling methods
for flexible plastic packaging. Presents state-of-the-art methods and technologies
regarding the processing of flexible plastic packaging waste Addresses the challenges
currently associated with both waste management and available recycling methods
Opens the door to innovation, supporting improved recycling methods, manufacturing
efficiency and industrial sustainability
and THE TRADE MARKS RULES, 2017 with The Intellectual Property Appellate Board
(Salaries and allowances payable to, and other terms and conditions of service of
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Chairman, Vice-Chairman and Members) Rules, 2003 The Trade Marks (Applications
and Appeals to the Intellectual Property Appellate Board) Rules, 2003 The Intellectual
Property Appellate Board (Procedure) Rules, 2003 The Trade Marks (Removal of
Difficulties) Order, 2004 Model Forms; Statement of Objects and Reasons; and Notes
with Free Access to Full Text of Judgements on Net and Mobile App
This volume seeks to advance cost-effective methods using newly-developed
surfactants. It summarizes data from physical, chemical, surface, detergency, cleaning,
toxicity and environmental sources for designing new formulations of classic organic
head-tail surfactants in response to increased environmental, toxicity, safety and
performance demands.
and THE PETROLEUM RULES, 2002 with The Petroleum and Natural Gas Regulatory
Board Act, 2006; The Petroleum Products (Maintenance of Production, Storage and
Supply) Order, 1999 The Liquefied Petroleum Gas (Regulation of Supply and
Distribution) Order, 2000 Statement of Objects and Reasons; Notes with Free Access
to Full Text of Judgements on Net and Mobile App
The Science and Technology of Flexible Packaging: Multilayer Films from Resin and
Process to End Use provides a comprehensive guide to the use of plastic films in
flexible packaging, covering scientific principles, properties, processes, and end use
considerations. The book brings the science of multilayer films to the practitioner in a
concise and impactful way, presenting the fundamental understanding required to
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improve product design, material selection, and processes, and includes information on
why one material is favored over another for a particular application, or how the film or
coating affects material properties. Detailed descriptions and analysis of the key
properties of packaging films are provided from both an engineering and scientific
perspective. End-use effects are also covered in detail, providing key insights into the
way the products being packaged influence film properties and design. The book
bridges the gap between key scientific literature and the practical challenges faced by
the flexible packaging industry, providing essential scientific insights, best practice
techniques, environmental sustainability information, and key principles of structure
design to enable engineers and scientists to deliver superior products with reduced
development time and cost. Provides essential information on all aspects of multilayer
films in flexible packaging Aids in material selection and processing, shortening
development times and delivering stronger products Bridges the gap between scientific
principles and key challenges in the packaging industry, with practical explanations to
assist practitioners in overcoming those challenges
This book provides an insight in the phenomenon of Mergers and Acquisitions (M&A),
including the various forms of corporate restructuring. It highlights the importance of
M&A as a strategy for faster growth in the corporate. The book provides an enriched
experience of the art of valuation with detailed description of M&A process, deal
structuring and financing. The book also provides the broader perspective of
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Accounting and Regulatory aspects of M&A. While covering the conceptual
underpinnings of M&A, the book supplements it with real life examples on each sub-
topic with various numeric examples. Thus the judicious blend of theory and practical
aspects, through numerical as well as real life case-studies, make the book a source of
vast knowledge in the complicated and dynamic world of M&A.
The complete and authoritative guide to modern packaging technologies —updated and
expanded From A to Z, The Wiley Encyclopedia of Packaging Technology, Third
Edition covers all aspects of packaging technologies essential to the food and
pharmaceutical industries, among others. This edition has been thoroughly updated
and expanded to include important innovations and changes in materials, processes,
and technologies that have occurred over the past decade. It is an invaluable resource
for packaging technologists, scientists and engineers, students and educators,
packaging material suppliers, packaging converters, packaging machinery
manufacturers, processors, retailers, and regulatory agencies. In addition to updating
and improving articles from the previous edition, new articles are also added to cover
the recent advances and developments in packaging. Content new to this edition
includes: Advanced packaging materials such as antimicrobial materials, biobased
materials, nanocomposite materials, ceramic-coated films, and perforated films
Advanced packaging technologies such as active and intelligent packaging, radio
frequency identification (RFID), controlled release packaging, smart blending,
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nanotechnology, biosensor technology, and package integrity inspection Various
aspects important to packaging such as sustainable packaging, migration, lipid
oxidation, light protection, and intellectual property Contributions from experts in all-
important aspects of packaging Extensive cross-referencing and easy-to-access
information on all subjects Large, double-column format for easy reference
First issue published as the intended annual supplement: Oceanology
yearbook/directory
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.
This basic source for identification of U.S. manufacturers is arranged by product in a large
multi-volume set. Includes: Products & services, Company profiles and Catalog file.
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
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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 ·
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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 ·
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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
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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
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