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A Review of Dry Spun Carbon Nanotube
Yarns and Their Potential Applications
in Energy and Mechanical Devices
Yasuhiko Hayashi™', Yusuke Chiba™',
Hirotaka Inoue™', Masaki Hada™ ",
and Takeshi Nishikawa™'

*! Graduate School of Natural Science and Technology,

Okayama University, 700-8530 Okayama, Japan
*> Tsukuba Research Center for Interdisciplinary

Materials Science, University of Tsukuba, 305-8573

Ibaraki, Japan

Carbon nanotube (CNT) yarn drawn from CNT arrays has

recently attracted considerable interest for various applications in
wiring harnesses, composites, smart textiles, and high strength
structural materials. Although the excellent properties and
functions of CNTs are expressed at nanometer scale, it is quite
difficult to maintain these nanoscale properties while upscaling
to bulk CNT spun yarn. This paper aims to provide an overview
of the rapid synthesis of spinnable tall and dense CNT arrays, the
processing and improvement of the physical properties of CNT
spun yarn, and the application of CNT spun yarn in the fields of
energy and mechanical devices. J. Fiber Sci. Technol., 76(2),
72-78 (2020) doi 10.2115/fiberst.2020-0013 ©2020 The
Society of Fiber Science and Technology, Japan

Verification of Blood Pressure Monitoring
System Using Optical Fiber Sensor
— Tracing Sudden Blood Pressure Changes —
Kyoko Katayama™', Shun Chino™', Shohei Koyama™,
Hiroaki Ishizawa™’, and Keisaku Fujimoto™
*! Interdisciplinary Graduate School of Science and
Technology, Shinshu University, 3-15-1 Tokida, Ueda,
Nagano 386-8567, Japan
*2 Faculty of Textile Science and Technology, Shinshu
University, 3-15-1 Tokida, Ueda, Nagano 386-8567,
Japan
*3 Institute for Fiber Engineering, Shinshu University 3-
15-1 Tokida, Ueda, Nagano 386-8567, Japan
** Department of Clinical Laboratory Sciences, School of
Health Sciences, Shinshu University, 3-1-1 Asabhi,
Matsumoto, Nagano 390-8621, Japan
The ever-increasing elderly population and soaring medical
expenses demand a wearable monitoring system that can
continuously administer blood pressure values to prevent and
treat diseases. However, a conventional measuring device does
not satisty this demand owing to its large size and the physical
pressure exerted during a measurement. To tackle the issue, the
development of smart textiles which has a body signal detection
function has been widely investigated. We have proposed a
wearable, non-invasive blood pressure measurement device
using a fiber Bragg grating (FBG) sensor. The FBG sensor can
be easily embedded in garments. Therefore, the FBG sensor can

be used in smart textiles for wearable blood pressure monitoring.
We used the partial least squares regression (PLSR) method for
constructing the calibration curve, which was used to estimate
the blood pressure values with the pulse wave signals measured
by the FBG sensor. In this study, we demonstrated the
measurements of suddenly varying blood pressure values by
simulating an abrupt blood pressure change using the cold
pressor test. The validation that our system can trace sudden
blood pressure change is essential to realize the wearable and
continuous blood pressure monitoring device. Our system can
efficiently predict the changes in the blood pressure values by
focusing on the shape difference in the part of the signal
measured by FBG sensor, which indicates the pulse wave
reflected from the peripheral blood vessel. The accuracy of the
proposed FBG sensor-based system is comparable to the
conventional blood pressure measurement device. In fact, the
system displays better accuracy in the measurement of sudden
changes in blood pressure values. J. Fiber Sci. Technol., 76(2),
79-87 (2020) doi 10.2115/fiberst.2020-0008 ©2020 The
Society of Fiber Science and Technology, Japan

Effect of Heat-Treatment of Sizing Agent on
Mechanical Strength of Carbon Fiber
Reinforced Plastic Composite Material
Etsuro Sugimata™"", Ousuke Ishida™",
Takayuki Tsukegi™', Hisai Ueda™",
Wataru Okumura™*, Hiroyuki Hasebe™?,
Daisuke Mori*?, and Kiyoshi Uzawa™'
*!' Kanazawa Institute of Technology, 3-1 Yatsukaho,
Hakusan-shi, Ishikawa 924-0838, Japan
*2 Industrial Research Institute of Ishikawa, 2-1 Kuratsuki,
Kanazawa-shi, Ishikawa, 920-8203, Japan
The mechanical strength of carbon fiber reinforced
thermoplastic (CFRTP) composite material is influenced by the
interfacial adhesion strength of carbon fiber (CF) and matrix
resin. The sizing agent coating a CF surface affects the
interfacial characteristics between the CF and matrix resin. That
is, the sizing agent affects the mechanical strength of CFRTP.
Therefore, it is necessary to treat the sizing-agent-coated CF
prior to CFRTP molding. In this study, we investigated the effect
of heat treatment of sizing-agent-coated CF on the flexural
strength of CFRTP and the interfacial shear strength between CF
and thermoplastic matrix resin. As a result, it was found that the
heat-treatment conditions of CF that maximize the flexural
strength of CFRTP and the interfacial shear strength of CF and
thermoplastic resin depend on the composition of the
thermoplastic resin. Furthermore, a correlation was found
between the flexural strength of CFRTP and the interfacial shear
strength between CF and matrix resin. That is, by applying heat
treatment suitable for the composition of the thermoplastic resin
to the CF, the interfacial shear strength was increased and the
flexural strength of the CFRTP was increased. J. Fiber Sci.
Technol., 76(2), 88-94 (2020) doi 10.2115/fiberst.2020-0007

©2020 The Society of Fiber Science and Technology, Japan
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