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Development of Plating on CNF Composite Materials for High-Quality Parts

R4 BN JIEF Ay LS
ASAHINA Koki KAWANO Yuki OKANO Masaru
AR A 7R EN R}
ISHIKURO Tomoaki NASUNO Masaaki HONBO Eiji
Abstract

Plating technology for resin is one of the surface treatment methods that can impart new properties such as
decorativeness and durability by covering the resin surface with a thin metal film. In recent years, to further weight
reduction and miniaturization of electronic circuits, plating other than ABS resin (acrylonitrile-butadiene-styrene
copolymer) is required. In addition, with increasing interest in environmental issues, a plating process with a low
environmental load is also required. On the other hand, by combining cellulose nanofiber (CNF), which is a
plant-derived material, with polypropylene (PP), strength properties and dimensional stability are improved, and
development is underway. We have been working on the molding of highly dispersed CNF/PP composite materials.
There is also a report that the adhesion of plating is improved in CNF composite materials, and we will work on the
development of plating technology with low environmental load using highly dispersed CNF/PP composite materials.
The purpose of this study was to develop a plating technique using CNF/PP composite materials, to study a plating
pretreatment method with low environmental load and to evaluate the mechanical and electrical properties of
CNF/PP composite material plated products. As a result of examining the pretreatment method, it was possible to
perform even electroplating by performing UV treatment. And the adhesion on CNF/PP composite materials was

higher.
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2 BIIRIKRED CNF
Fig. 2 Dry CNF

1 &7KIKEED ONF
Fig. 1 Hydrous CNF
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o= Shi L

(o) ELZEGTH Ao
B3 CNF/PP &M IIE
Fig. 3 CNF/PP composite molding process
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(2)FRE%(PP+CNF &°R) (b)NERE(CNF DFHFRR)
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Fig.4 Low-dispersion CNF/PP composite mass X-ray CT image
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Fig. 5 High-dispersion CNF/PP composite mass X-ray CT image
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Fig. 6 Plating process for PP and CNF/PP composites
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FRUREERAIZ 0. 5. 15. 30 min @ 4 KETUIEEIT -7, 0,75 X
BRI, RIBIRAGE (v 2 b LA LTA-102)
W, BEZEET 10 Torr, O:ffifiE 30 mL/min, TR/L¥—|X
50 W &L, AR 0, 5, 10, 15 min O 4 KEETUELZIT -
7= &1,

F1 RERELEEH—ER

Table 1 List of surface modification treatment conditions
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Fig.7 Contact angle and surface roughness during UV and O2 plasma
treatment
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Fig. 8 Plating process of PP and CNF/PP composite material (Part 1)
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Study on Wettability Control by Formation of Surface Microstructure
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SUGITA Ryosuke MASUGATA Yasutomo MURO Keigo
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NASUNO Masaaki OBATA Tsutomu

Abstract
Technologies to control the surface wettability of materials have attracted attention in the fields of construction

materials, microfluidic devices, and energy devices. It is known that wettability varies not only with the surface material

but also with the surface microstructure. It has been pointed out that it is possible to fabricate superhydrophobic

surfaces that cannot be achieved by coating alone, and that it is possible to turn hydrophilic surfaces into hydrophobic

surfaces without changing the surface material.

In this study, we fabricated pillar array (cylinder) surface

microstructure on Si surfaces using MEMS (Micro Electro Mechanical Systems) technology, which allows fabrication

of ultrafine structures with a high degree of freedom. Using a contact angle measurement device, we confirmed the

influence of surface microstructural parameters on wettability and compared it with a theoretical model. The research

aims to establish a wettability control method using the surface microstructure and to explore its application to droplet

transport, energy devices, and so on.
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Abstract

In recent years, composite materials such as fiber-reinforced plastics (FRP) have been used in various industries due to
their high mechanical properties. FRP is typically a laminate of individual layers, and the mechanical properties of FRP
vary depending on the fiber orientation direction in the matrix material. The use of computer-aided engineering (CAE) is
expected to reduce the cost and time required to develop FRP products. However, there are difficulties in structural
analysis of FRP such as acquisition of anisotropy material properties and creation of analytical model. Therefore, the
purpose of this research is to establish a design methodology using the homogenization technique that can utilize CAE in
the development process of FRP products, through the structural analysis of the GFRP hat shaped member as
experimental objects. Two patterns of hat shaped member combining GFRP continuous one and discontinuous fiber
material were molded by a stamping molding method, and bending rigidity was evaluated. As a result, it was found that in
the structural analysis of FRP products, the homogenized analysis results may be applicable to CAE analysis by

modifying them appropriately.
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Table 1 Characteristic values of continuous fiber materials
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ET /YA X [mm] | 16X16X0.5
I [gm?] 600.667
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G IERE S [mm] 0.02
WMET 227 M [-] 2500
PA6 THHELREL [GPa] 26
W T AR [GPa] 72.0
PA6 KT I [-] 0.36
T ARHMERT Y b [-] 0.24
PAG6 & [g/em’] 1.8
T ARBHER L [g/em’] 2.54

R 2 TEGHHEM T7)LRIEE

Table 2 Characteristic values of discontinuous fiber materials
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Table 3 Mechanical property output value from homogenization method
. 5 [BRHEMAREL [GPa) w7Vl T AWTHRELREL [GPa]
s
Ei ) E; vi2 V23 V31 Gi G Gsi
JEGE 22.13 22.13 8.49 0.11 0.42 0.16 3.61 2.65 2.65
St 1591 1591 7.63 0.31 033 0.16 6.05 234 234
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Fig. 7 X-ray CT images of continuous/discontinuous hat shaped member
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Table 4 Mechanical property conditions for stiffness analysis of continuous fiber materials

LRI [GPa] K7V B AWHREAREL [GPa]
No. T LT SR
Er E E3 V2 3 V31 G2 G G3i
@ Digimat /i 2213 | 2213 | 849 | 011 | 042 | 0.16 | 361 | 265 2.65
© 5 BERMLREY AR T >V bt 20.31 20.31 849 | 006 | 042 | 0.16 | 3.6l 2.65 2.65
® 5 BRIy R T b
N . . 49 | 006 | 042 | 016 | 145 | 2.65 2.65
AR 2031 1 2031 | 84
@ HE MRS 15.02 15.02 849 | 0.11 042 | 0.16 | 3.61 2.65 2.65
® TR AR T b
Myt 1502 | 1502 | 849 | 006 | 042 | 016 | 145 | 265 2.65
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Table 5 Mechanical property conditions for stiffness analysis of discontinuous fiber materials
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©) FIRHMARSEY R T o H
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® RS AR T b
LK 1201 | 1201 | 763 | 035 | 033 | 016 | 505 | 234 2.34
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Table 6 Stiffness results for continuous/continuous hat shaped member
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Table 7  Stiffness results for continuous/continuous hat shaped member
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Improvement of the radio environment in factories using digital twin technology
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Radio waves in many frequency bands are frequently used in factories as information and communication

technology spreads to manufacturing sites. In such an environment, problems such as interference between radio

waves and intermittent communication breakdowns due to obstacles in production facilities are easy to occur. In this

study, we aim to construct a solution to this problem by utilizing digital twin technology. First, a simulator of the radio

environment that models the target factory is constructed. Then, we will measure the radio environment in various

situations, identify the parameters of the simulator based on the measured values, and realize a highly accurate

simulation. The simulator built at Toyama Prefectural University was used for this research. From the radio wave

measurements inside the factory, we found a 2.4GHz band radio wave interference inside the factory. To improve the

accuracy of the simulator, a continuous survey of the radio wave environment around the factory will be conducted.

Through this research, we aim to establish a methodology for utilizing big data to bring the results of physical

simulations closer to reality.
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