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Effect of Needle Punch Treatment on
Strength Properties of a Flax Fiber
Reinforced Composite
Tsuyoshi Nomura™', Yoh Kataoka™', Yuto Date™,
and Koichi Goda™*

*! Graduate School of Science and Technology for
Innovation, Yamaguchi University, 2-16-1 Tokiwadai,
Ube, Yamaguchi 755-8611, Japan

*> Graduate School of Science
Yamaguchi  University, 2-16-1
Yamaguchi 755-8611, Japan

*3 Department of Mechanical Engineering, Yamaguchi
University, 2-16-1 Tokiwadai, Ube, Yamaguchi 755-
8611, Japan

Green composites have been attracting attention as an

and  Engineering,
Tokiwadai, Ube,

alternative material of artificial fiber-reinforced materials such as
GFRP (glass fiber-reinforced plastics). According to our past
studies, we compounded flax sliver and poly-lactic acid resin

(PLA), one of biodegradable resins, and developed a flax fiber-

reinforced green composites as an environment-friendly material.

In addition, the mechanical properties of this material were
clarified through a tensile test. In this study, a composite
materials was prepared by hot-press method using needle-
punched flax sliver, and the effect of the number of needle-
punch on the tensile properties was investigated. Results show
that the fiber volume fraction tends to decrease through needle
punching process. Results also show that tensile strength of the
composites along the fiber direction decreases by needle-punch,
but in the case of 400 times repeatedly needle-punched sliver,
the composite strength increases higher than the composite
reinforced with as-supplied sliver, if the strength level is
converted into the fiber stress level at the composite break. On
the other hand, the composites’ strength along the transverse
fiber direction decreased less than the strength level of neat PLA.
J. Fiber Sci. Technol., 75(6), 63-71 (2019) doi 10.2115/
fiberst.2019-0010 ©2019 The Society of Fiber Science and
Technology, Japan

Structure and Its Extensional Properties of
Straightened Hair Prepared by
Heat Treatment with Glyoxylic Acid
Tsunayuki Ishimori™', Daisuke Watanabe™',
and Kozo Arai™*

*1 SHISEIDO Co LTD., Shiseido Professional Brand Unit
R&D Group 1-2-11 Takashima, Nishi-ku, Yokohama-shi,
Kanagawa 220-0011, Japan

*2 KRA Wool Research Laboratory, 1-498-13 Aioi-cho,
Kiryu, Gunma 376-0011, Japan

The hair straightening method applying heat-treatment with
glyoxylic acid (GA) at about 180 °C was studied. Straightening
effect was estimated by shampooing test. The stress-strain
relationship of GA/heat-treated hair was also studied. It was
revealed that from the WAXS, DSC study and stress-strain
characteristics of treated sample, new crosslinking is introduced
into the rod region of the intermediate filament (IF), a slight
decrease in the degree of crystallinity but an increase in the
thermal stability of the w@-crystallites. The initial modulus and
extensional work of the treated sample were markedly increased
as compared to untreated sample. It was demonstrated that such
large internal stress accumulated in the keratin network chain

disappeared by relaxation treatment in water at 52 °C for 1 h. A

part of the new cross-linking is destroyed when the treated hair is

extended, but residual stable cross-linking to extension
contributes to increase of initial modulus of the hair. Study of

SAXS showed that the interspace distance between IFs increased

about twice as much as the value of untreated sample. SEM

observation shows that oblateness of the hair decreased by 10%,

and cross-sectional shape changed from elliptical shape to

circular shape which followed by increase of cross-sectional area.

This phenomenon was considered to be due to the stress

relaxation occurring in shampooing process throughout the

cleavage of SS bonds located interfacial region between hard IF
and soft KAP materials in water. Shampooing test of GA/heat-
treated sample showed excellent set-ability. It was concluded

that introduction of GA crosslinks into IF rod region resulted in a

modified IF with higher modulus of elasticity than that of

untreated hair, which means that the increase of resilience
maintains  the conformation exhibiting excellent

straightening effect. J. Fiber Sci. Technol., 75(6), 72-92 (2019)

doi 10.2115/fiberst.2019-0011 ©2019 The Society of Fiber

straight

Science and Technology, Japan
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