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Defect Analysis of Brittle Fibers by Single
Fiber Tensile Tests in Liquids
Masayoshi Ido™', Toshihira Irisawa™,

Yoshiki Sugimoto™, and Masatoshi Shioya™'

*! Department of Materials Science and Engineering,
Tokyo Institute of Technology, 2-12-1-S8-34 O-okayama,
Megro-ku, Tokyo 152-8552, Japan

*2 Gu Composite Center, Institute for Advanced Study, Gifu
University, 1-1 Yanagido, Gifu, Japan

*3 Multi-Material Research Institute, National Institute of
Advanced Industrial Science and Technology (AIST),
4-205, Sakurazaka, Moriyama-ku, Nagoya, 463-8560,
Japan

The tensile strength of brittle fibers in liquids can be lower
than that in air. Based on Griffith’s theory, this phenomenon can
be explained by a change in the surface crack state owing to
chemical or physical interactions. Therefore, this phenomenon
can be used to analyze the surface crack state. In this study, single
fiber tensile tests of glass fibers (GFs), polyacrylonitrile-based
carbon fibers (PAN-based CFs) and pitch-based carbon fiber

(pitch-based CFs), and silicon carbide (SiC) fibers were

performed in air and liquids with different surface-free energies.

The strength reduction mode was different for each fiber: GF and

PAN-based CF had strength reduction at low strength, pitch-

based CF had no strength reduction, and SiC fiber had strength

reduction at full strength. The ratio of surface to internal defects
in each failure probability region was estimated based on the test
results. It was found that the strengths of the PAN-based CFs and

SiC fibers were controlled by the surface cracks, and the strengths

of the GFs and pitch-based CFs were controlled by the internal

cracks. If surface defects are difficult to observe for their size, this
method has the potential to analyze the location and proportion of
defects that cause brittle fiber fractures. J. Fiber Sci. Technol.,

81(2), 17-24 (2025) doi 10.2115/fiberst.2025-0003 ©2025 The

Society of Fiber Science and Technology, Japan

The Electron-Transporting Behaviors of
Low-Molecular-Weight P(NDI2OD-T2)
and Polystyrene Blends
Jin Cheng™"*?, Hong Sun™, Shinji Kanehashi**”’,

and Kenji Ogino™”*

*!' Department of Chemical Engineering and Pharmaceutical
Engineering, Changzhou Vocational Institute of
Engineering, Changzhou 213164, China

*2 Jiangsu Province Key Laboratory of Fine Petrochemical
Engineering, Changzhou University, Changzhou
213164, China

*3 Graduate School of Bio-Applications and Systems
Engineering, Tokyo University of Agriculture and
Technology, 2-24-16 Nakacho, Koganei-shi 184-8588,
Japan

* Zhejiang Fenghong New-Material Co., Ltd., Huzhou
313300, China

*5 Institute of Global Innovation Research, Tokyo
University of Agriculture and Technology, 2-24-16
Nakacho, Koganei-shi 184-8588, Japan

To optimize the performance of low-molecular-weight
poly {[N,N’-bis(2-octyldodecyl)-naphthalene-1,4,5,8-
bis(dicarboximide)-2,6-diyl]-alt-5,5-(2,2’-bithiophene)}

[P(NDI20OD-T2)] as an electron-transporting layer material, the

electron-transporting behavior of P(NDI20OD-T2) in blends with

polystyrene (PSt) was investigated. The results demonstrated that
blends of P(NDI2OD-T2) with 10 wt% PSt after annealing
exhibited significantly higher electron-transporting performance
compared to unblended P(NDI2OD-T2). The electron mobility of
the annealed blends reached 3.26 x 10 cm?/V's, approximately

30 times higher than that of annealed unblended P(NDI20OD-T2)

(1.08 x 107 cm?V-s) and about 100 times higher than that of

unannealed unblended P(NDI2OD-T2) (2.95 x 10 c¢cm?/V's).

This enhanced performance is attributed to changes in the

aggregate state and phase separation, particularly influenced by

the unique properties of low-molecular-weight P(NDI20OD-T2) in
facilitating uniform film formation and phase stability. J. Fiber

Sci. Technol., 81(2), 25-32 (2025) doi 10.2115/fiberst.2025-0004

©2025 The Society of Fiber Science and Technology, Japan
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