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High-Performance and
Specialty Fibers

Concepts, Technology and Modern Applications of Man-Made Fibers for the Future

e Covers from high-performance super fibers to highly functionalized fibers so-called
‘Shin-gosen’, which are manufactured in Japan Read

e |s the first English book for modern fiber science and technology authorized by the
Society of Fiber Science and Technology, Japan

e |s written by fiber specialists in industry and academe

¢ Introduces both recent and historically important man-made fibers

Today

This book reviews the key technologies and characteristics of the modern man-made specialty
fibers mainly developed in Japan. Since the production of many low-cost man-made fibers
shifted to China and other Asian countries, Japanese companies have focused on production
of high-quality, high-performance super fibers as well as highly functionalized fibers so-called
‘Shin-gosen’. Zylon™ and Dyneema™ manufactured by Toyobo, Technora™ produced by
Teijin, and Vectran™ developed by Kuraray are those examples of super fibers. Carbon fibers
Torayca™ from Toray have occupied the most advanced high-performance application area.
Various types of polyester fibers having design-shaped cross-sections and special fiber
morphologies and those showing specific physico-chemical properties have also been
developed to acquire a high-value textile market of the world.

This book describes how these high-tech fibers have been developed and what aspects are
the most important in each fiber based on its structure-property relationship. Famous
specialists both in industry and academia are responsible for the contents, explaining the

design concepts and the special technologies for the production of these special fibers. For E E
university teachers and students, this volume is an excellent textbook that elucidates the basic
concepts of modern fibers. At the same time, researchers, both in academia and industry, will E

find a comprehensive overview of recent man-made fibers.

This publication, presenting the most easily understandable general survey of specialty
man-made fibers to date, is dedicated to the 70th-anniversary of the Society of Fiber Science
and Technology, Japan. Part of SPRINGER NATURE
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Color Fastness of Sappanwood-Dyed Silk
and Insights into the Clothing Life
of the Heian Period
Tetsuya Takahashi™', Yoko Tsurunaga™',
Yuji Aso™’, and Katsumi Yoshino™
*! Faculty of FEducation, Shimane University, 1060
Nishikawatsu-cho, Matsue, Shimane 690-8504, Japan
*2 Department of Biobased Materials Science, Graduate

School of Science and Technology, Kyoto Institute of

Technology, 1 Matsugasaki Hashikami-cho, Sakyo-ku,
Kyoto City, Kyoto 606-8585, Japan

*3 Shimane Institute for Industrial Technology, 1,
Hokuryo-cho, Matsue, Shimane 690-0816, Japan

The juni-hitoe is a traditional Japanese costume from the 10
th century made of at least twelve layered silk kimonos.
Sappanwood dye was often used to color the silk fabric,
although it was subject to fading. In this study, silk was dyed
with sappanwood and treated with various mordants. The dyed
fabrics were examined for color fastness. Color fading due to
ultraviolet rays was particularly high for the aluminum-based
mordant, and the color of the silk was projected to fade within
about four to six months of sunlight exposure. Alkaline
perspiration had a relatively large effect on color fading; in
particular, a reddish color was transferred to a superimposed
white fabric. However, when using an iron ion mordant, the
degree of decoloration was relatively small.

These investigations show that silk fabric dyed with
sappanwood easily fades in color due to various environmental
factors, and color transfer to superimposed fabric is frequently
seen. These findings afford insight into the color life of such
fabrics during Japan’s Heian period. Thus, the costumes at the
time presumably required periodic redyeing. J. Fiber Sci.
Technol., 72(10), 206-219 (2016) doi 10.2115/fiberst.2016-
0031 ©2016 The Society of Fiber Science and Technology,
Japan

Evaluation of Thermal Wearing Comfort of
Underwear Made by Blended Yarn
with Polypropylene
Hideaki Mizuhashi™', Masayoshi Kamijo™',
Hiroaki Yoshida™', and Masahiko Kubo™'

*! Faculty of Textile Science and Technology, Shinshu
University, 3-15-1 Tokida, Ueda-shi, Nagano 386-0018,
Japan

*2 Daiwabo Neu Co., Ltd., 3-6-8 Kyutaromachi 3-chome,
Chuo-ku, Osaka 541-0056, Japan

The purpose of this study is to evaluate thermal wearing
comfort of underwear made by blended yarn with polypropylene

(PP). As a result of a wearing experiment, comfort factors of PP

underwear were extracted as thermal and water transport

property and skin contact feeling. By combining PP with
modified cross-section polyester, sweat could be transferred to
outside of clothing and its thermal insulation property prevented
cooling body. The useful underwear materials could be made by

adding the water transport property with the structural approach
to PP. J. Fiber Sci. Technol., 72(10), 220-226 (2016) doi
10.2115/fiberst.2016-0032 ©2016 The Society of Fiber
Science and Technology, Japan

Effect of TEMPO Oxidation on the Physical
Properties of Ramie Fabrics
Natsuki Shirai™, Gyosuke Meshitsuka ™,
and Hitomi Hamada*

* Graduate School of Humanities and Life Sciences,
Tokyo Kasei University 1-18-1 Kaga, Itabashi-ku, Tokyo
173-8602, Japan

Ramie fabrics are often used for apparel, especially summer
clothing. They have many interesting characteristics, such as
durable properties for heavy use and cool contact feelings. In
this study, we focused on the improvement of hard handling and
poor resiliency of ramie fabrics. We modified ramie fabrics by
light TEMPO oxidation and examined the effect of the oxidation
on their texture. By TEMPO oxidation, a few carboxyl groups
may be introduced to the surface of ramie fibers. The degree of
introduction was about one seventh of the case of the preparation
of cellulose nanofibers by TEMPO oxidation[l] . TEMPO
oxidation of ramie fabrics gave low bending stiffness and good
drape properties, and as the result, ramie fabrics showed softer

handlings and better flexibility. J. Fiber Sci. Technol., 72(10),

227-230 (2016) doi 10.2115/fiberst.2016-0033 ©2016 The

Society of Fiber Science and Technology, Japan
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High-Performance and
Specialty Fibers

Concepts, Technology and Modern Applications of Man-Made Fibers for the Future

e Covers from high-performance super fibers to highly functionalized fibers so-called
‘Shin-gosen’, which are manufactured in Japan Read

e |s the first English book for modern fiber science and technology authorized by the
Society of Fiber Science and Technology, Japan

e |s written by fiber specialists in industry and academe

¢ Introduces both recent and historically important man-made fibers

Today

This book reviews the key technologies and characteristics of the modern man-made specialty
fibers mainly developed in Japan. Since the production of many low-cost man-made fibers
shifted to China and other Asian countries, Japanese companies have focused on production
of high-quality, high-performance super fibers as well as highly functionalized fibers so-called
‘Shin-gosen’. Zylon™ and Dyneema™ manufactured by Toyobo, Technora™ produced by
Teijin, and Vectran™ developed by Kuraray are those examples of super fibers. Carbon fibers
Torayca™ from Toray have occupied the most advanced high-performance application area.
Various types of polyester fibers having design-shaped cross-sections and special fiber
morphologies and those showing specific physico-chemical properties have also been
developed to acquire a high-value textile market of the world.

This book describes how these high-tech fibers have been developed and what aspects are
the most important in each fiber based on its structure-property relationship. Famous
specialists both in industry and academia are responsible for the contents, explaining the

design concepts and the special technologies for the production of these special fibers. For E E
university teachers and students, this volume is an excellent textbook that elucidates the basic
concepts of modern fibers. At the same time, researchers, both in academia and industry, will E

find a comprehensive overview of recent man-made fibers.

This publication, presenting the most easily understandable general survey of specialty
man-made fibers to date, is dedicated to the 70th-anniversary of the Society of Fiber Science
and Technology, Japan. Part of SPRINGER NATURE
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