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Development of Kinematic Soft Dummy and
Application on Clothing Pressure
Measurement of Men’s Suit Pants

Hiroyuki Kanai*'?, Kentaro Ogawa™',
Tetsu Sasagawa™’, Kiyohiro Shibata™,
and Kei Kawauchi™*

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

*2 [nstitute for Fiber Engineering, Shinshu University, 3-
15-1 Tokida, Ueda, Nagano 386-8567, Japan

*> Aoki  holdings Ltd., 60-1 Aza-shimoyanaginouchi,
Meichi, Ichinomiya, Aichi 494-0012, Japan

** Kato Tech co., Ltd., 26 Karato-cho, Nishikujo, Minami-
ku, Kyoto 601-8447 Japan

The quantitative evaluation of clothing comfort is essential
in the clothing industry. Garment constraint is caused by its
tension along the curvature of the human body when in motion.

Hence, the measurement of clothing pressure using test persons

has been considered a representative tool for evaluating the

motion adaptability of garments. Nevertheless, errors are caused
by the individual differences among humans as well as the
motion variance. In this study, a kinematic soft dummy model
was designed and developed to measure clothing pressure. First,

a model was selected that approximated the standard body

proportions and dimensions of Japanese males in their 20s; the

external mold was produced using gypsum. Second, a

mechanical skeleton was inserted into the external mold, and the

dummy was formed around the skeleton using a specific stiffness
polyurethane simulating the modulus of human tissues. Third,
the kinematic function was implemented through a control

system that enabled the soft dummy to conduct “one leg raising”.

Finally, the clothing pressure of the kinematic soft dummy was
measured; it was fitted with men’s suit pants that consisted of six
worsted fabrics with different elongation ratios. Our results
confirmed a particularly high correlation coefficient for the
clothing pressure of the kinematic soft dummy and the test
persons. They also confirmed a particularly high correlation
coefficient for the clothing pressure of the kinematic soft dummy
and the subjective evaluation by test persons. Therefore, the
clothing pressure measurement with a kinematic soft dummy
could be a novel and effective method for comfort evaluation. J.
Fiber Sci. Technol., 77(11), 274-288 (2021) doi 10.2115/
fiberst.2021-0031 ©2021 The Society of Fiber Science and
Technology, Japan

Biomechanical Properties of the Skin on the
Dorsal Trunk in Young Men
Kohei Yamaguchi™', Tomoaki Atomi™’,
Kazuya Tanaka™, Eri Ohto-Fujita™",
Miho Shimizu™', and Yoriko Atomi™'

*! Material Health Science Laboratory, Graduate School
of Engineering, Tokyo University of Agriculture and
Technology, 2-24-16 Naka-cho, Koganei, Tokyo
184-8588, Japan

*2 Department of Physical Therapy, Faculty of Health
Sciences, Kyorin University, 5-4-1 Shimorenjaku,
Mitaka-shi, Tokyo 181-8612, Japan

*3 Department of Physical Therapy, Faculty of Health

Sciences, Teikyo University of Science, 2525
Yatsusawa, Uenohara, Yamanashi 409-0193,
Japan

*+ School of Arts and Sciences, Tokyo Woman's Christian

University, 2-6-1 Zempukuji, Suginami-ku, Tokyo

167-85835, Japan

The skin is composed of high molecular weight fibers such
as collagen and hyaluronic acid and has a barrier function
against mechanical stimulation. On the other hand, the elasticity
and viscoelasticity of the skin are essential functional factors in
the relationship between skin and body movements. Of the main
components of the skin, collagen is involved in shape
maintenance and elastin is involved in elasticity. The skin’s
biomechanical properties differ from site to site due to the
content of these components and the arrangement of fibers. The
trunk is the largest in the human body, and the trunk’s skin
affects not only inherent trunk movements but also limb
movements. In this study, the skin on the dorsal trunk is divided
in detail and the biomechanical properties of each site are
compared and examined. Fifteen healthy young men (21.9 + 0.4
years) participated in the study. The measurement zone was
divided into 5 equal parts from the upper end to the lower end, 4
equal parts between the left end and right ends, and 20 (4 x 5)
blocks in total. The measurements of skin biomechanical
properties were conducted by using the help of Cutometer™
MPA 580. The results of this study express a specific distribution
of elasticity and viscoelasticity in the skin on the dorsal trunk.
Regarding the biomechanical properties of the dorsal trunk,
viscoelasticity was significantly lower on the caudal side than on
the cranial side and significantly lower on the lateral side than
the medial side. There was a tendency for the elasticity to be
significantly higher on the lateral sides than the medial side. The
findings of this study suggest the relationship between the
biomechanical properties of the skin of the dorsal trunk and the
movements of the limb as well as trunk movements. J. Fiber Sci.
Technol., 77(11), 289-295 (2021) doi 10.2115/fiberst.2021-
0032 ©2021 The Society of Fiber Science and Technology,
Japan

Stress Graphitization Behavior of ¢/c
Composites Fabricated from Milled Short
Pitch-Based Carbon Fibers and their
Electrical Properties

Toshihira Irisawa™', Kazuki Nishimura™',
Tetsuya Yamamoto™', Yasuhiro Tanabe™',
and Norio Iwashita™

*! Graduate School of Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan.

*2 Research Institute for Measurement and Analytical
Instrumentation, National Metrology Institute of Japan,
NMIJ, National Institute of Advanced Industrial
Science and Technology, AIST, 16-1 Onogawa, Tsukuba,
Ibaraki 305-8569

This study focuses on the possibility of applying recycled
carbon fiber (CF) as a high electric conductivity material for use

in CF-reinforced carbon composites, i.e., the so-called c/c

composites, in the future. For this application, discontinuous CF-

reinforced furan resin films were molded, and discontinuous CF-
reinforced carbon (D-c/c) films were fabricated through
carbonization and graphitization, respectively (D-c/c-C: after
carbonization at 1500 °C, D-c/c-G: after graphitization at 3000 °©

C. The apparent density of the matrix in D-c/c-C increased

owing to stress graphitization, leading to this densification of the

matrix after the graphitization process. Stress graphitization was
proved by varying the shrinkage of the matrix with the amount
of hardener added. The electrical conductivity of D-c/c-c-G,

where graphitization progressed the most, reached 1.80 x 10° S/m.

We revealed the possibility of using D-c/c-G as a high-

conductivity material for future applications. J. Fiber Sci.

Technol., 77(11), 296-304 (2021) doi 10.2115/fiberst.2021-

0030 ©2021 The Society of Fiber Science and Technology,

Japan
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Announcement of Asian Textile Conference 16(ATC-16)

At the ATC-15 held in China in 2019, the next host country of ATC-16 decided Japan, our society started to
prepare the conference. After that, COVID-19 infection has unfortunately been prevalent over the world, and we
are still spending unusual and inconvenient life. Serious measures against infection have been carried out in each
country to prevent the infection of COVID-19. At first, we planned to hold ATC-16 as a memorial symposium for
overcoming COVID-19 as in the style of the Face to face style like ATC- 15, When thinking about the situation of
infection of Japan and Asian countries, we cannot but change the ATC-16 style to the Online style. Therefore,
ATC-16 will be held as described below.

4 N

ATC-16

Conference theme: Challenge for Creation of New Normal Fiber Materials & Textiles for Post-corona
Society

Dates: March 27-29, 2022

Style: Online

o )

Now, we are preparing the on-line ATC-16 and its home page on the web site will be launched soon. Please join the
ATC-16 and discuss the post pandemic society.

ATC-16 & FAPTA Kunio Kimura

A13
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