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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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The Suitability Evaluation of Aromatic
Amorphous Thermoplastics as Matrix Resin
for CFRTP Having High Thermal Stability
Toshihira Irisawa, Ryo Hashimoto, Masahiro Arai,
and Yasuhiro Tanabe

Graduate School of Engineering, Nagoya University,

Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan
properties of CFRTPs made with
polyetherimide (CFRTP-PEI) and polyethersulfone (CFRTP-
PES) and the interfacial shear strength between CF and each
polymer (CF/PES and CF/PEI) have been investigated. The
relationships between measured parameters have been also
discussed. The modulus and strength of both CFRTP achieved
over 85% and 80% of theoretical values calculated from the rule

The mechanical

of mixtures, respectively. For this reason, it is thought that the
interfacial adhesion of CF/PES and CF/PEI effectively works for
mechanical properties. The modulus of both CFRTPs and the
strength of CFRTP-PEI showed almost constant below 150 °C.
On the other hand, the modulus of both CFRTP markedly
decreased above 150 °C and the strength of CFRTP-PEI began
to decrease above 100 °C. The modulus of CFRTP-PES at
100 °C became 70 % of that at 25 °C. The interfacial shear
strength of CF/PES and CF/PEI didn’t decrease but the
mechanical properties of each polymer obviously decreased
below 100 °C. These results suggest that the thermal stability of
CFRTPs is influenced not by interfacial adhesion but by the
mechanical properties of matrix resins. J. Fiber Sci. Technol.,
73(3), 61-66 (2017) doi 10.2115/fiberst.2017-0008 © 2017 The
Society of Fiber Science and Technology, Japan

Application of Atmospheric Pressure Plasma
Jet to Surface Functionalization of
Natural Fiber
Keiko Gotoh, Tomoko Ohi, and Ryoko Yasukawa

Faculty of Human Life and Environment, Nara
Women’s University, Kita-uoya-nishi-machi, Nara
630-8506, Japan
The atmospheric pressure plasma (APP) jet was applied to

the surface treatment of natural fibers, cotton, wool and silk.
From the SEM observation, the wool and silk fibers were found
to be slightly damaged after the APP treatment. X-ray
photoelectron spectroscopic results showed that the oxygen
concentration on the fiber surfaces increased by the APP
treatment, especially for wool. Little change in mechanical
properties of the fabrics was found, whereas the water wicking
into the fabric enhanced after the APP treatment. In the case of
the wool fabric, the water wicking remarkably increased and the
quick drying did not significantly decrease due to the APP
treatment. In the inkjet dyeing of wool fabric with acid dye, the
color deepening at the initial stage of dyeing process
considerably increased by the APP pre-treatment. J. Fiber Sci.
Technol., 73(3), 67-74 (2017) doi 10.2115/fiberst.2017-0009 ©
2017 The Society of Fiber Science and Technology, Japan

The Effect of Mixing Ratio against Material
Properties of Knitted Fabric Made by
Blended Yarn with Polypropylene and Cotton
Hideaki Mizuhashi™', Masayoshi Kamijo™',
Hiroaki Yoshida™', and Masahiko Kubo™’

*! Faculty of Textile Science and Technology, Shinshu
University, 3-15-1 Tokida, Ueda-shi, Nagano 386-8567,
Japan

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

The purpose of this study is to investigate relationship
between material property and mixing ratio about blended yarn
made from polypropylene(PP) and cotton. Material properties
were measured by Kawabata Evaluation Sysytem(KES), Japan
industrial Standards(JIS) and BOKEN standards. Hardness of
fabric was increased by blending of cotton to PP. Resilience of
fabric against mechanical defomation was decreased by blending
of cotton to PP. Friction of surface was increased by blending PP
to cotton because of cross-section of shape of fiber. Water
transport ability and thermal insulation performance of fabric
were encouraged by blending PP to cotton. The presence of
optimal blending ratio for human has been suggested about

fabric made by PP and cotton. J. Fiber Sci. Technol., 73(3), 75-

81 (2017) doi 10.2115/fiberst.2017-0010 © 2017 The Society

of Fiber Science and Technology, Japan
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