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Organization of the book 

The science and manufacturing technology around CNT fibers and yarns are still evolving. This book is aimed at providing a snapshot of these developments to people in academia and research of CNT materials, as well as product designers and processing engineers interested in the science and technology for the production, further processing, and applications of emerging high-performance textile materials.
Part 1 of the book deals with the production of CNT yarns and fibers, including “pure” CNT fibers and CNT-reinforced nanocomposite fibers. Chapter 2 discusses the probably most widely known two-step manufacturing method of CNT yarn. The first step is growing nanotubes, typically multi-walled carbon nanotubes (MWNTs) on a substrate, known variously as vertically aligned CNT arrays or CNT forests. In the second step, the CNTs in the forest are drawn out in the form of a continuous web, which is simultaneously densified into a yarn by twist insertion, liquid densification, mechanical rubbing, or other methods.
CNT fibers can also be manufactured from gaseous feedstock directly in one step, a process bearing similarities to the production of silk fibers by spiders and silkworms, and to the reaction spinning of synthetic fibers. This process is often referred to as the “direct spinning” method because a fiber is pulled out from the high-temperature furnace directly, or referred to as the floating catalyst method in contrast with the deposition of catalyst on a substrate in the two-step method discussed in Chapter 2.
The production of CNT fibers continuously from the furnace provides an effective method for production scaling up. The direct spinning method will be reviewed in Chapter 3, including the synthesis of the nanotubes, assembly of a continuous CNT network, and formation of a final fiber.
Chapter 4 provides an overview of the wet spinning of neat or nearly neat CNT fibers from bulk-grown CNTs. Premade CNTs are dissolved into a solvent (usually a strong acid) or in a suspension with the aid of surfactant, which is then formed into a fiber using wet-spinning methods that are similar to the high-throughput extrusion of textile fibers from polymers. Because the synthesis of the CNTs is separated from the formation of fibers, the wet-spinning method provides the opportunity to optimize both processes independently.
Instead of dissolving in a solvent, bulk-produced CNTs, usually a small percentage, can be dispersed in a polymer and then extruded using traditional textile fiber spinning methods. This approach is discussed in Chapter 5. Because of their superior properties and one-dimensional (1D) cylindrical geometry, CNTs are ideal fillers for reinforcing polymeric fibers. The reinforcement effect is beyond the rules-of-mixture effect because of the development of an interphase between the CNTs and the polymer. In this chapter, the structure development and property enhancement of such interphase are discussed in detail.
Many treatments have been proposed to improve the mechanical, electrical, and thermal properties of neat and composite CNT fibers, including further densification treatments based on twist insertion, lateral compression, rubbing, liquid evaporation, purification, cross-linking treatments by irradiation and polymer infiltration, and combinations of two or more of these treatments. Chapter 6 reviews the principles and procedures of these post-spinning treatments and their effects on CNT fiber properties.
Despite tremendous progresses in the last two decades, the properties of the CNT fibers and yarns produced around the world are far behind that of their constituent nanotubes. The challenge has been to organize CNTs into yarns with the best possible properties. Part 2 discusses the structures, properties, and methodology for improving the structure and properties of CNT fibers and yarns based on experiments and computational mechanics. Unlike conventional textile yarns, the strength of final CNT fibers and yarns can be rarely related back to the strength of their constituent nanotubes, mainly due to the complex nature of direct testing of individual nanotubes. Geometry of CNT yarn structure, such as nanotube alignment and packing density, is mainly investigated by adjusting the conditions of yarn manufacture and post-spinning treatments. Chapter 7 discusses the structures of CNT fibers and yarns manufactured by different methods and how their structures affect the mechanical, electrical, and thermal properties of the final fibers and yarns.
Chapter 8 reviews mechanics models of CNT yarns. General analytic models only predict qualitatively the stress distribution inside the yarn and the trends of twist-dependent yarn performances, like in conventional textile yarn mechanics. Inter-tube sliding determines the precise mechanics of a dry CNT bundle in the yarn, which can be simulated using molecular dynamics. To deal with the large number of nanotubes in a yarn, coarse-grained molecular dynamics is employed to study the microstructural evolution of the CNT structure. Multi-scale modeling is becoming an increasingly important tool to deal with the hierarchical structure of CNT yarns.
CNTs have superior mechanical, electrical, and thermal properties but their nanoscale dimensions restrict their applications. CNT yarns, being microscopic and continuous assemblies of CNTs, offer high potential for the development of applications. These multifunctional properties distinguish CNT yarns from textile fibers and metal wires, opening up the possibility of manufacturing a wide range of smart textile constructions. Part 3 reviews some of these applications, including sensing, energy storage, and artificial muscles.
CNT yarns are piezo-resistive, which can be utilized for strain measurement, material damage detection, torque measurement and motion monitoring, as well as temperature measurement and detection of various chemicals. Chapter 9 presents the operating principles of CNT yarn sensors and experimental results.
Flexible threadlike supercapacitors with high flexibility, tiny volume, and good specific performance have attracted extensive attention recently due to their potential in wearable electronics and smart textiles. CNT yarns have the advantages of high surface area, low mass density, outstanding chemical stability, and excellent electrical conductivity and thus are excellent electrode materials for threadlike supercapacitors. Chapter 10 discusses recent progresses in charge storage mechanisms, active materials, electrolytes, designs of threadlike architecture, and selfcharging supercapacitors.
CNT yarns are also promising candidates for flexible actuators, also known as artificial muscles. Chapter 11 presents a brief review on the types of CNT yarn-based actuators developed in recent years and their energy conversion mechanisms, performance metrics, and potential applications.
To get this book send email: [email protected]



This book is US$10
To get free sample pages OR Buy this bookSend email: [email protected]










Share this Book!
	
	


Facebook
	
	


Twitter
	
	


LinkedIn
	
	


Pinterest
	
	


Email
	
	


Print


Related



Categories Fiber, Technical Textile, YarnProtective Armor Engineering Design PDF by Magdi El Messiry
Advanced Optimization and Decision-Making Techniques in Textile Manufacturing PDF by Anindya Ghosh, Prithwiraj Mal, Abhijit Majumdar

Leave a Comment Cancel reply
Comment
Name
Email
Website Save my name, email, and website in this browser for the next time I comment.
 Notify me of follow-up comments by email.
 Notify me of new posts by email.
 


Δ


This site uses Akismet to reduce spam. Learn how your comment data is processed.



Subscribe to Get Book!


Email Address						






						
Subscribe						


Join 24.5K other subscribers

Book List
You will find all books list in below links:

  1. Woodhead Textile Series

  2. CRC Press Textile Series

  3. Latest Textile Books

  4. Collection of Books

Order for any book:

Or, Send email: [email protected]


Popular Books!
	
Macroeconomics, 11th Edition PDF by N Gregory Mankiw

	
Java: The Complete Reference 13th Edition PDF by Herbert Schildt and Dr. Danny Coward

	
Investments, 13th Edition PDF by Zvi Bodie, Alex Kane and Alan J. Marcus

	
Managerial Accounting, 17th Edition PDF by Ray H Garrison, Eric W Noreen and Peter C Brewer

	
Principles of Corporate Finance, 14th Edition PDF by Richard A. Brealey, Stewart C Myers, Franklin Allen and Alex Edmans

	
Employee Training and Development, 9th Edition PDF by Raymond A Noe

	
Brock Biology of Microorganisms, 16th Edition PDF by Michael t Madigan, Kelly s Bender, Daniel h Buckley, W Matthew sattley, and David a Stahl

	
Operations Management: Processes and Supply Chains, 13th Edition PDF by Lee J Krajewski and Manoj K Malhotra

	
Operations Management, 10th Edition PDF by Nigel Slack, Alistair Brandon-Jones and Nicola Burgess

	
Criminalistics: An Introduction to Forensic Science, 13th Edition PDF by Richard Saferstein and Tiffany Roy


Recent Added Books!
	Modern Control Systems, Fourteenth Edition PDF by Richard C Dorf and Robert H Bishop
	Experience Human Development, 15th Edition PDF by Diane E. Papalia and Gabriela Martorell
	Cases in Healthcare Finance, 7th Edition PDF by George H. Pink and Paula H. Song
	Practice Makes Perfect: Spanish Conversation, Premium Fourth Edition PDF By Jean Yates
	Nutrition: Concepts & Controversies, 16th Edition PDF Frances Sienkiewicz Sizer and Ellie Whitney
	Differential Equations With Mathematica, Fifth Edition PDF by Martha L. Abell and James P. Braselton
	Introduction to Probability Models, Thirteenth Edition PDF by Sheldon M. Ross
	Psychology in Your Life, 4th Edition PDF by Sarah Grison and Michael S. Gazzaniga
	CompTIA CySA+ Cybersecurity Analyst Certification All-in-One Exam Guide, Third Edition (Exam CS0-003)
	Strategic Management, Sixth Edition PDF by Frank T. Rothaermel


Categories
	Accounting
	Apparel
	Civil Engineering
	Computer Science
	Denim
	Dyeing
	Economics
	Electrical Engineering
	Fabric
	Fashion
	Fiber
	Finance
	Finishing
	Garment Industry
	History
	Industrial Engineering
	Knitting
	Management
	Marketing
	Mathematics
	Mechanical Engineering
	Medical
	Others
	Political Science
	Printing
	Psychology
	Spinning
	Statistics
	Sustainability
	Technical Textile
	Textile Industry
	Uncategorized
	Weaving
	Yarn





Subscribe to Get Book!


Type your email…						









						
Subscribe						





Follow Us!



Install Our Apps






Copyright © 2024 Textile eBook





                           