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), Guiming Zhang, Qiaoguo Wu

Ab ac : Filament winding is one of the major manufacturing methods for polymeric
composite structures and its productions have become the key components of the power unit
and the fuel system. The conventional filament winding process cannot simultaneously
achieve the manufacturability and the desired mechanical properties and significantly
confines the structural performance improvement of filament-wound structures. One of the
key solutions to this limitation is the exploration of a novel winding pattern with more
degrees of freedom, which is able to fully utilize the laminate strength of the overwrap while
satisfying the requirements for the winding process. Accordingly, the objective of this
research is to investigate a new non-geodesic pattern based on variable slippage coefficients
along the fiber paths, and to obtain the optimal winding parameters of this new pattern. The
mathematical model, mechanical model and the optimization model will be established for the
designed non-geodesic pattern. The design methods that integrate the winding pattern, the
windability and the structural performance, will be systematically outlined. The effects of the
slippage coefficient distribution on the non-geodesic pattern and the resulting vessel
performance will be revealed. The advantage of usmmﬁgﬁgéﬁg non-geodesic pattern will
also be clarified. The results show that the structural performa
20%-30% using tte present redshod and a variety
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Ab ac :This paper rgainly prov
tension-tension fatigue (
composites without/with y@n-reduction
ultimate tensile stress (40%-75%UTS
conducted to visualize and quantify th
significantly, a novel two-steps segmentd
cracks. The results indicated that the tw
i.e. the extensive debonding of the braidg
stiffness degradation of the fatigued sa bile strength and
limit of In-YR 3D5D braided compos 3% and 22.8%
No-YR 3D5D braided composites, respectively, WhICh might be attributed to the variation of
failure modes. Particularly, the failure modes of the axial yarns surround the yarn-reduction
point evolved from mode | to mode Il due to the deformation generated during the fabrication.
It is noteworthy that the cracks presented a typical wedge distribution near the yarn reduction
point due to the in-plane stress migration.
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Ab ac : On the basis of the study on characterization of §lass fiber (GF) and epoxy
composites, we designed and synthesized a kind of surface tregtment agent for improving
high temperature performance of the composites. The optimal fgrmula of surface treatment
agent selected was utilized to modify the glass fiber surface. Thefpurface topography, wetting
ability and mechanical properties of the coated GFs were char&terized and analyzed. The
glass fibers coated by surface treatment agent and the epoxy resin were used to fabricate the
designable composite materials. The interfacial shear strength and cross-section topography
of the single-GF/epoxy composites were investigated by the fragmentation test with single
fiber model composites and their microstructures were observed and analyzed at both room
temperature and high temperature of 150 °C. Results indicated after modified by surface
treatment the “membrane—particle” structure was formed on the glass fiber surface which may
be beneficial to improve the wetting quality between fiber and resin, enhance the mechanical
combination force between the fibers and organic matrix and ease the mismatching of thermal
expansion coefficients between organic matrix and inorganic GF. Ultimately, the interfacial
shear strength of the single-GF/epoxy composites was increased by 50 % and 68 % at room
temperature and high temperature of 150 °C.

Ke d Glass fiber; Epoxy; Interfacial shear strength; Heat-resistant property
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Cocoon Silk Development Fund of Ministry of Commerce and Enterprise Entrusted Projects,
and published more than 150 journal papers and more than 30 national invention patents,
including 5 transferred patents and 2 licensed patents. As the first accomplisher, she won the
first prize of China National Textile Industry Council, the first prize of China Federation of
Commerce, and the Gold Award of China Textile Industry Patent.
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Ab ac : In this study, a variety of nandfiber membranes with uniform fiber diameter and
good shape were generated by electrospinngng and biological culture technology. At the same
time, the nanofibers were functionalized by magnetron sputtering, atom transfer radical
polymerization grafting and plasma modfication methods. As a result, many functional
groups are distributed on the surface of thggnanofiber. Subsequently, the functional nanofiber
membranes (FNMS) was applied to the fi®ld of environmental and investigate its removal
performance of various pollutants in wastewater. The results show that in terms of heavy
metal ion adsorption, FNMS can efficiently and quickly adsorb a variety of metal ions in
industrial and domestic wastewater, it also has excellent reusability. In the field of biocatalysis,
FNMS can not only efficiently load biological enzymes, but also retain high catalytic activity
of enzymes. The enzyme membrane reactor was constructed to realize the on-line catalysis
and separation of various dye molecules and phenolic pollutants. In the field of photocatalysis
and photoelectrocatalysis, on the one hand, FNMS can efficiently load a variety of
photocatalysts, and can realize the efficient catalysis and effective removal of photocatalysts
in the catalytic process. In addition, in the field of protein separation and purification, due to
the small fiber diameter and high porosity, the solution permeation flux of nanofiber
membrane is 4-5 times higher than that of conventional ultrafiltration membrane on the basis
of good protein rejection. It shows good protein separation performance.

1
1 8 50 30
Journal of Membrane Science(JMS),Journal of Applied Polymer
Science(JAPS),Journal of Engineered Fibers and Fabrics(JEFF)
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Jian Shi'" and Limin Bao?

Ab ac : Fibeg Reinforced Plastic (FRP) composites materials have been widely used in
various engineerifig fields (e.g., marine boats, bathtubs, construction, and automobiles), due to
their heat resistarfce, corrosion resistance, and mechanical strength. However, recycling of
FRP is very diffidult because it is made of thermo-setting polyester resin, inorganic filler, and
fiber. The resin is a cross-linked polymer of styrene and unsaturated polyester resin consisting
of glycol and organic acid. To investigate the possibility of recycling and reusing matrix and
reinforcements, a project of preventing environmental deterioration was performed. In this
study, a new decomposition method for recycling FRP waste by superheated steam was
developed, and a recycling system was developed for the treatment of FRP. Separation of the
resin matrix and reinforcement fiber from the FRP was attempted, and the effect of the
pyrolysis parameters on the mechanical properties of recycled glass fiber was investigated.

Ke d Waste FRP; Recycling; Superheated steam
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Dr. Jian Shi is currently an Assistant Professor at the Department of Mechanical Engineering,
Akita Prefectural University, Yurihonjo, Akita, Japan. He received his PhD degree in
Engineering from Shinshu University in Ueda, Nagano, Japan. His research interests include
advanced fiber reinforced polymer composites and functional nanomaterials for composites,
biomaterials, and energy. He has successfully completed 2 major R&D research projects on
fiber reinforced polymer composites funded by Japan Society for the Promotion of Science.
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Ab ac : A 3D printing technique foja continuoug carbon fiber reinforced thermoplastic
(CFRTP) was studied to improve the rechanical prgperties of the 3D-printed product. A
hot-compaction roller was equipped witifla fused filanfent fabrication (FFF)-based 3D printer
to press the filament against the printer bgd immediately after the printing to reduce voids and
improve adhesion between the filaments. The effect offhot compaction during the 3D printing
process on the mechanical properties of the printed specimen was examined by means of
tensile and bending tests. The experimental results showed that the hot compaction during 3D
printing improved the mechanical properties of the printed parts. A relatively flat fracture
surface was observed for the 3D-printed specimen with hot-compaction, while an uneven
fracture surface was observed for that without hot-compaction, which could be caused by the
differences in void content and their distribution. Voids in the specimen were visualized using
X-ray computed tomography. The void fractions of the 3D-printed specimen were reduced
from 10% to 3%, indicating that the voids were discharged by hot compaction during printing.
However, dispersed small voids were still observed evenly in the 3DCP specimen. The
3D-printed specimens exhibited almost the same bending properties as the hot-pressed
3D-printed specimen without hot compaction. It was shown that hot compaction had the same
effect as hot pressing as a post-process.

Ke d Polymer-matrix composites; Carbon fiber; 3D printing; Mechanical properties
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Ab ac : Carbon fiber reinforced fplastics (CFRP) have been applicfl to large-scale
structure subjected to cyclic loading sufgh as aircrafts and wind turbines. Thefffatigue behavior
in the very high cycle fatigue of CFRP laminates is little known so far. ghus, accelerated
fatigue testing methods should be developed in order to conduct fatigue tes§s up to the very
high cycle region within practical period. In this study, an ultrasonic fatigue testing technique
was used to conduct accelerated fatigue testing at 20 kHz. A dumbbell-shaped specimen
shape was designed to provide higher applied stress at the necked portion of the specimen so
that the specimen fails due to fatigue loading at 20kHz. Then, fatigue testing of
quasi-isotropic CFRP laminates were conducted up to 10° cycles by using an ultrasonic axial
fatigue testing machine with R=-1. The results revealed that quasi-isotropic CFRP laminates
failed in the very high cycle region.

Ke d Very high cycle fatigue; Ultrasonic fatigue testing technique; CFRP laminate
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Ab ac: The composite structures with lightweight, excellent mechanical and
multifunctional properties are crucial to their applications in the fields of industrial, civil as
well as aerospace engineering. Traditional laminate composites which are mainly made of
fiber or fabric, are prone to lamination failure of low-speed impact or shear to load.
Three-dimensional (3D) woven fabric reinforced composites, due to the exist of vertical
binding yarn, exhibit extraordinary structural integrity and delamination resistance.
Furthermore, the multi-layer integrated structure of 3D woven fabric provides a proper
environment for the embedded functional fibers. In this speech, mechanical, thermal as well
as dielectric properties of the 3D woven composites will be introduced. Moreover, some
multifunctional structures based on 3D woven composites, such as 3D textile antenna, 3D
woven sensing and E-heating composites will be introduced.

Ke d 3D woven fabric; 3D Composites; Mechanical properties; Multifunctional
properties
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Ab

1:1 displayed the highest resistance respghse and showed extremely N sensitivity (1.4
kPa™), low pressure detection (32 Pa), wicg range of pressure deformation and extraordinary
stability as a piezoresistive sensor, which could detect human motions, ranging from joint
movement to speech recognitions. In addition, a novel adsorbent based on zeolitic imidazolate
framework-67 (ZIF-67, a sort of metal-organic framework) modified BC/CH composite
aerogel was prepared through a facile method combining physical mixture, in situ synthesis,
and lyophilization. The loading rate of ZIF-67 was as high as 46.1% and the BET specific
surface area of ZIF-67/BC/CH aerogel reached to 268.7 m2g~%, which was much larger than
that of BC/CH aerogel (8.4 m? g™1). The as-prepared ZIF-67/BC/CH aerogel was employed to
remove heavy metal ions and organic dye in aqueous solution. The adsorption capacities of
the composite aerogel for Cu?* and Cr® were 200.6 mg g™t and 152.1 mg g%, respectively.
Moreover, the adsorption mechanism was investigated by X-ray photoelectron spectroscopy
(XPS). Besides, the aerogel also showed almost 100% of removal rate toward active red X-3B
through one time of adsorption. Consequently, the ZIF-67/BC/CH
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Ab ac : In this studyJa kind of threegdimensional (3D) hollow-structured woven fabrics,
such as circle-structured fand honeycom@-structured fabrics, were designed, fabricated and
then composited with pofyurethane elast@mer. After that, the compression property of these
composites were discussed. The in-plane§compression-recovery curve showed that similar to
conventional fabrics, hysteresis effect during the compression and the recovery process can
also be found. Moreover, the effects of the cell size, fabric layers, and yarn fineness on the
compression property were discussed, using the stress value when compressed to 65% of its
initial thickness, energy absorption, and specific energy absorptions evaluation parameters.
Results showed that the cell size had an important effect on the compression property of the
composites. From this study, it can be concluded that the cell size, weft yarn fineness, and
fabric layer had an influence on the compression property of composite. For 3D
hollow-structured fabric design, the above parameters should be considered to satisfy the need
for practical use.

Ke d 3D hollow-structured woven fabric; composite; compression property; cell size

B ef CV fRe e

Dr. Chunhong Zhu is an Associate Professor in the Department of Advanced Textile and
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Ab ac: Air quality is particulrly important jto public health. Therefore, effective
purification and filtration of indoor gd outdoor air Igas become an urgent need. Metal-organic
frameworks (MO
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Ab  ac : The purpose of this research igto stufly thefeffect of nanofiller (such as, @NT, nanosilica,
graphene, MXene) on the mechanical profgerty gnd ifppe memory property of thefshape memory
epoxy. The results showed that a small amdgint offpa ler can significanlty improvefghe mechanical
property and shape memory property of ory epoxy. However, at high content, the
nanofiller is difficult to disperse, and the tgpf the nanofiller on the mectnical property
and shape memory property of the shape
were published on Composites Science and Techlo§y, Cdmposite Part A, which will give reference for
the study of nanofiller reinforment shape memory polymer composites.

Ke d Polymer-matrix composites; Shape memory epoxy; Nanofiller
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Deformation Mechanism of Nano Layered Solid

Xiao-Wen LEIY
1. Department of Mechanical Engineering, Faculty of Engineering,
University of Fukui, Fukui, Japan

Abstract: Graphite consists of carbon atoms arranged in layers of hexagonal lattice. In this
research, we aim to obtain the fundamental knowledge about controlling the out-of-plane
deformation of graphite with lattice defects. We discuss the simulation result of graphite with
arranged lattice defects under compression force using molecular dynamics method. The results
of simulation show that out-of-plane deformation like delamination and kink deformation occur.
The positions of out-of-plane deformation correspond to the location of dislocations. The out-
of-plane deformation is not only affected by the positions of dislocations but misorientation
angle due to dislocation array. Compressive stress-compressive strain curve of the simulation
shows that maximum compressive stress becomes relatively higher as increasing the number of
dislocations. We investigate the mean curvature of each layer of graphite to discuss the
amplitude of out-of-plane deformation. We use dip isogon method which is often used to study
the folding mechanism of strata in geology to classify the deformation of adjacent layers. From
the obtained results, there is possibility of controlling compressive deformation of graphite by
arranging dislocations.

Keyword graphite; lattice defect; kink deformation; mean curvature.
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