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Research on the Electromagnet Characteristics
of Track-Change Interlocking Mechanism in
Three-Dimensional Braiding Machine

Zhuo Meng*', Gaowei Cai*', Rongtao Zhang™',

Zhuang Guo™', and Yujing Zhang™'

*!' College of Mechanical Engineering, Donghua University,
No.2999, North Renmin Road, Songjiang District,
Shanghai 201620, China

In the three-dimensional braiding machine kinematics, to
strengthen the stability of carrier base, the electromagnet is used
in track-change kinematics, so as to increase the stability in track-
change interlocking braiding. Design and analysis track-change
interlocking mechanism, establish the mechanical model of
electromagnet, establish the equilibrium equation under the stable
state of carrier base. Using equivalent magnetic circuit to analysis
using COMSOL Multiphysics

simulation software to analysis the electromagnetic force,

magnetic characteristics,

magnetic flux density and magnetic induction line of
electromagnet. Then simulate the statue that exchange carrier
slider and carrier base crash to the chassis track, get the max
impact force is 24.5 N during track-change process, when the
velocity is 0.5 m/s. Finally, the experiment is carried out, the
electromagnetic force is always higher than impact force, the
simulation and experiment indicate electromagnet can play a
good role in stabilize the track-change kinematics. J. Fiber Sci.

Technol., 81(11), 168-177 (2025) doi 10.2115/fiberst.2025-0019
©2025 The Society of Fiber Science and Technology, Japan

Improvement of Textile Antifouling by
Atmospheric Pressure Plasma Jet Treatment
Keiko Gotoh ™', Ryoko Yasukawa™, Haruna Iwasa™,

and Yumiko Tagawa™
*! Faculty of Engineering, Nara Women's University, Kita-
uoya-nishi-machi, Nara 630-85006, Japan
*2 Faculty of Human Environmental Sciences, Mukogawa
Women s University, Ikebiraki-cho, Nishinomiya, Hyogo
663-8558, Japan
*3 Faculty of Contemporary Human Sciences, Kyoto Notre
Dame University, Minami-nonogami-cho, Shimogamo,
Sakyo-ku, Kyoto 606-0847, Japan
* Faculty of Business Management, Osaka Sangyo
University, Nakagaito, Daito, Osaka 574-8530, Japan
To improve antifouling property of textiles, fibrous
assemblies, two atmospheric pressure plasma jet (APPJ)
treatments were attempted. The plain-woven polyester fabrics
were treated by the APPJ-coating with hexamethyldisiloxane and/
or by the APPJ-oxidation with nitrogen gas. For comparison with
the APPJ treatments, chemical treatments with fluorinated resin
and polyethylene glycol-based resin were performed. The
wettability of the polyester fabric drastically changed after the
above surface treatments, especially for the APPJs. Remarkable
hydrophobization of polyester fabric was achieved after the
APPJ-coating, and subsequent APPJ-oxidation made the fabric
super-hydrophilic, due to topographical change as well as
chemical change. Using model particulate contaminants, carbon
black and red clay, the deposition onto the fabric in air (soil guard
property) and their removal from the fabric by beating with the
wetted rayon fabric and by washing by a drum-type washer (soil
release property) were investigated. The particle deposition onto
the polyester fabric was prevented after the APPJ-coating and
subsequent APPJ-oxidation. On the other hand, both chemical
treatments unexpectedly promoted the deposition independently
of the wettability. The detergency after beating with wetted fabric
was comparable with that after washing by the washer. For carbon
black, the soil release was prevented by hydrophobization and
promoted by hydrophilication in both cases of the APPJ and
chemical treatments. The soil residue after soil release as a
measure of antifouling effect indicated priority of APPJ
treatments to chemical treatments. J. Fiber Sci. Technol., 81(11),
178-186 (2025) doi 10.2115/fiberst.2025-0024 ©2025 The

Society of Fiber Science and Technology, Japan
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