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Development of composite materials with high specific strength using an infiltration technique

Itsuki MATSUSHITA, Kouichi ISHIDA and Hitoshi KITAMURA

Magnesium-aluminum oxide based composite materials were developed using an infiltration technique.

Firstly, porous precursors were molded by compressing the aluminum oxide powder and fiber. Then, pure

magnesium was infiltrated into each precursor in an argon-flow atmosphere. It was found that the aluminum

oxide fiber enhanced the bending strength of the composite materials up to 432.6 MPa.

Keywords : composite material, magnesium, aluminum oxide, infiltration technique
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Effect of additives on the adhesion of polypropylene to plating

Hiroki Tanaka

In this research, we evaluated the effects of additives, namely, cellulose nanofibers (CNF) and dispersants
for CNF dispersion, on the mechanical properties of plating on polypropylene containing the additives. As a
pretreatment method for plating, the surface of a sample was roughened by UV irradiation after being caused
to swell with an organic solvent (xylene). Subsequently, the electro-less nickel plating and the electrolytic copper
plating were applied to the samples, and measured the adhesion strength of the plating. As a result, it was found
that the adhesion strength of the plating was improved when a dispersant with a high solubility parameter was
added to the polypropylene. The reason may be as follows. As the solubility parameter of the polypropylene
approaches xylene due to the addition of the dispersant, the swelling property of the material caused by the
organic solvent in the pretreatment step of plating increases. Irradiating the sample whose swelling amount has
increased with UV introduces fine irregularities in the sample, and the physical adhesion strength between the

resin and the plating film is improved consequently.

Keywords : plating, cellulose nanofiber, polypropylene
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Investigation into the cause of peeling problems and the bonding property thereof

Nobuyuki HONMA, Hiroyasu ATSUMI, Seiichiro KATAGIRI and Satoru IWAMOTO

Hot melt adhesive is suitable for use in automation and mass production in manufacturing since it solidi-
fies in a few seconds, and as such it is used in a wide range of industries such as the manufacturing of pack-
aging materials and disposable diapers. However, there are also risks entailed in its use in mass production. In
case of a failure to bond, a large volume of defects are produced and it is very difficult to identify the part
of the production line where the problem has occurred without stopping the line. An example of such problems
is an incident in which the adhesive peels off at the interface of the papers of the paper cases for storing optical
disks, e.g. music CDs and movie DVDs, after shipment of that products. In this study, a relationship between
the processing conditions and the adhesion quality for making the paper cases was investigated, and a cause of
the defects was identified.

First, the variations in the temperature of the adhesive in the manufacturing process were large when it
was measured in a factory for an entire day. Next, the result of a laboratory experiment to reproduce the inci-
dent on the production line was that the peeling area of the bonded zone greatly increased when the adhesion
temperature of bonding was near the melting point of the hot melt adhesive. Furthermore, it was found that in-
terfacial peeling was promoted by thermal shock after adhesion. These results suggest that the interfacial peeling
was mainly caused by a lowering of the adhesion temperature of the hot melt adhesives in the manufacturing

process.

Keywords : hot melt adhesives, peeling, melting point, thermal shock
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CNF-dispersibility evaluation of PP/CNF composites by means of infrared microscopic imaging analysis

Naoko KANNO, Eiji SHIDA, Katsuhiro TAMURA and Kenji AOKI

The dispersibility of polypropylene (PP)/cellulose nanofiber (CNF) composites was evaluated by means of

infrared microscopic imaging analysis, and the results were examined in terms of the relationship with their

mechanical property.

The powdery CNF added PP/CNF composite revealed an aggregation of cellulose, which would suppress

increases in mechanical strength. On the other hand, the including of a commercially available dispersing agent

in the above composite showed the potential to improve the dispersibility of CNF and the elongation of the

composite.

In addition, the PP/CNF composite with a master batch was found to have enhanced mechanical strength

and rate of elongation.
bonding strength between CNF and PP.

Infrared microscopic imaging analysis suggested that the dispersing agent improved the

These results will lead us to next step of study into high-performance PP/CNF composites.
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Development of processed food focused on citrus functionality

Masayuki MATSUNO, Toshimichi ASANUMA, Kenji MIYAKE, Yoshikuni Sugimoto, Tamotsu YUGAMI,
Sakura HAMASAKI, Ittetsu YAMAGA, Atsushi IKEGAYA, Yoshimitsu KATAOKA, Atsushi ITO and
Akihisa KONABE

Shizuoka prefecture has various agriculture, forestry, and marine products. However, systematic
information has not been disseminated on these products. In addition, since the start of the system of Foods with
Functional Claims in recent years, functional foods have attracted the attention of the market again, and
functional information of agriculture, forestry, and marine products in Shizuoka prefecture has been required.
Therefore, we built a database that accumulated information on these products, and at the same time, we also
developed functional foods using foodstuffs from Shizuoka prefecture.

We focused on -cryptoxanthin (BCR) and nobiletin, which is contained in citrus fruits produced in
Shizuoka prefecture. Since Citrus unshiu is rich in BCR, we used it to develop orange beverages. We
investigated the decrease rate of BCR in canned beverages using a storage test, and based on the results, set the
target value of the required BCR content. Since the residue discharged in mandarin orange juice manufacture is
rich in BCR, this was added to the beverage, and an experimental orange juice containing a sufficient amount
of BCR was produced. In addition, the BCR content in the mandarin orange beverage prepared in this way was
stable for one year at normal temperatures.

Furthermore, since the Hedatachibana and Ohta Ponkan produced is rich in nobiletin, we developed a

fruit sauce for yogurt using these as ingredients.
Keywords : Foods with Function Claims, citrus, S -Cryptoxanthine, Nobiletin
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Health functional evaluation of lactic acid bacteria isolated from
natural environment in Shizuoka prefecture

Masatoshi HAKAMATA, and Kenji MIYAKE

In order to extend healthy life expectancies, it is important to prevent dementia and lifestyle-related
diseases such as cardiovascular diseases, obesity, and diabetes. Lactic acid bacteria (LAB) are widely recognized
as probiotics that are effective in intestinal regulation, immune function improvement, anti-allergic effect,
antitumor activity, reduction of cholesterol level, prevention of metabolic syndrome, etc. Therefore, LAB are
expected to contribute to increases in healthy life-spans. We have isolated LAB from the natural environment
in Shizuoka prefecture for the development of fermented foods. With regard to certain LAB, four health-related
effects were tested using cells killed with heat.

First, in the suppression test of advanced glycation end products, an evaluation by binding inhibition of
human serum albumin and glucose showed that Lactobacillus genus strains had a greater inhibitive effect than
the other genus. Second, in the inhibition test of amyloid-beta aggregation involved in dementia, an inhibitory
effect was observed in four LAB strains. Third, in the evaluation of nitric oxide (NO) production in macrophage
RAW264.7 cells, which are involved in anti-inflammatory, the suppression rate of NO production changed in a
LAB dose dependent manner. Finally, in the suppression of fat accumulation, which is involved in obesity, most
of the tested strains inhibited the adipogenesis in mouse fibroblast 3T3-L1 cells. Further work is required to

elucidate components and the mechanism of action that bring about those inhibitory effects.

Keywords : lactic acid bacteria (LAB), advanced glycation end products (AGEs), amyloid-beta, anti-inflammatory, adipogenesis
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T1G-0009 Pediococcus _sp R RE TIG-0446 Lactobacillus pentosus H X EE
TIG-0051 Enterococcus faecalis TR HE TIG-0451 Lactobacillus pentosus B X RHE
TIG-0052 Enterococcus faecalis B RRE T1G-0456 Lactobacillus brevis B X RE
TIG-0053 Enterococcus faecalis B R RE TIG-0457 Lactobacillus brevis B X RE
TIG-0062 Lactobacillus plantarum B XREE TIG-0460 Pediococcus pentosaceus P
TIG-0156 Lactobacillus brevis e TIG-0461 Pediococcus pentosaceus Ve
TIG-0161 Enterococcus faecalis B RRE TIG-0462 Lactobacillus brevis B X RE
T1G-0227 Lactobacillus brevis AR T1G-0463 Lactobacillus brevis X RHE
TIG-0239 Lactobacillus brevis HERE TIG-0469 Lactobacillus brevis B RE
TIG-0284 Lactobacillus fermentum e TIG-0481 Lactobacillus pentosus e
T1G-0295 Lactobacillus fermentum B RRE TI1G-0496 Lactobacillus fermentum B X RE
TIG-0296  Lactobacillus fermentum TR HE TIG-0546 Lactobacillus brevis N X RHE
TIG-0297 Lactobacillus fermentum R HE TIG-0554 Lactobacillus brevis e
TIG-0323 Lactobacillus plantarum HEXRE TIG-0555 Lactobacillus brevis e
TIG-0325 Lactobacillus plantarum ERE TIG-0556 Lactobacillus brevis R RE
TIG-0348 Lactobacillus plantarum B R REE TIG-0571 Lactobacillus brevis F~ MRE
TIG-0349 Lactobacillus pentosus xR REE TIG-0576 Lactobacillus brevis h~ FH%E
TIG-0355  Lactobacillus fermentum B RRE TIG-0596 Lactobacillus brevis b~ FHRE
T1G-0356 Lactobacillus fermentum B XRE TIG-0597 Lactobacillus brevis b~ hgE%E
TIG-0357 Lactobacillus fermentum R HE TIG-0622 Lactobacillus fermentum Ve =
TIG-0358 Lactobacillus fermentum e TIG-0625 Lactobacillus paracasei e =
T1G-0359 Lactobacillus fermentum B ERREE TIG-0664 Lactobacillus brevis H X RE
TIG-0361 Lactobacillus pentosus R HE TIG-0692 Lactobacillus brevis X RE
TIG-0370 Lactobacillus pentosus e TIG-0693 Leuconostoc pseudomesenteroides X RE
TIG-0371 Lactobacillus pentosus R E TIG-0702 Leuconostoc _pseudomesenteroides R EE
TIG-0372 Lactobacillus pentosus R HE TIG-0708 Leuconostoc _pseudomesenteroides B RE
TIG-0373 Lactobacillus pentosus HERE TIG-0710 Leuconostoc pseudomesenteroides X RE
TIG-0374 Lactobacillus pentosus e TIG-0713 Leuconostoc_pseudomesenteroides HEXRE
TIG-0383 Lactobacillus pentosus R E TIG-0734 Lactobacillus brevis B RE
TIG-0391 Lactobacillus brevis R HE TIG-0832 Leuconostoc pseudomesenteroides Ve =
TIG-0416 Lactobacillus pentosus HEREE TIG-0833 Leuconostoc pseudomesenteroides .
TIG-0429 Lactobacillus casei HERREE TIG-0866 Leuconostoc _pseudomesenteroides e
TIG-0431 Lactobacillus brevis R RE TIG-0868 Leuconostoc pseudomesenteroides e =
T1G-0445 Lactobacillus pentosus B RE TIG-0871 Enterococcus faecalis B RRE
SUGHE KOGk
No. T8 ok No. Lk ok
SUG-0070 Lactococcus lactis TAIV=IBE K0G-0142 Tetragenococcus halophilus 5 i 2k
SUG-0081 Lactococcus lactis Y X7 e KOG-0152 Tetragenococcus halophilus % i aE vk
SUG-0137 Lactococcus lactis b A IBE KOG-0157 Tetragenococcus halophilus 3 3k
SUG-0144 Lactococcus lactis Y aA U VIBE KOG-0161 Tetragenococcus halophilus Pl .
SUG-0215  Lactobacillus fermentum T AN KOG-0175 Tetragenococcus halophilus gk
SUG-0222  Lactobacillus fermentum L WREREI NN K0G-0183 Tetragenococcus halophilus RIS
SUG-0230  Lactobacillus fermentum ~F7 Y ) Y AGE K0G-0190 Tetragenococcus halophilus £ h 3H ok
SUG-0236 Lactobacillus fermentum F = oG KOG-0203 Tetragenococcus halophilus S g
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IZX DT T 7L T Na— A& KIZESHRZIZY
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(c) Wexf9 57707 (d) LIz, 60 C, 40KF
MERE L=, IR 370 nm, HIE K K440 nm
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LR AA, B, C, DEL., LLFORFERICLE
JeMEAGEs A B = 23l L 72,
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G S o3+ a b ¢ d

@ 0.1 mol/L V > efeE ik 118 mL O O O O

® 40 mg/mL b MIMET LT I LKEREE 40 mL O O O O

® 2 mol/L  ZJb=— AKIEHE 20 mL O x O X

@ TE /K 20 mL O O O O

® JLIR B 2l O O X X
A&t 200 mL
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TIaAR B EEEFLER BRI, [Thioflavin T Beta-
Amyloid (1-42) Aggregation Kit] (ANASPEC#H)
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96well 7L —MZ 2 mmol/L®Thioflavin T (ThT) &
10w L, FLEREHE 5 n L. 0.25 mg/mL 73I0AR B
(1-42) Zo 37 EUEHRS5 n LERAL, 37 CITIRD
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DRI R A TR ERR AR L 72,

2.6 HENTEREIIHIABR

AL = B0 FEYEZL LI, v AR H K
HRHE A3 T3-L L& IR Al o bifiE L . &
FEESNTENG & TR L7z, MR O3 (L M OV
16,1248 9 553K 1 X Enzo f L B Adipogenesis assay kit
ZHWZ, R OMKAE HIZIX10 %FBSE A DMEM
FEHAa e,

3T3-LIMINA 1 X 10° cells/mLIZFHELL . 48well
L—hMZ250 u LIEREL 7=, 3 H B %. RiEzhks
L. b #FE s (%A% B # |2 insulin |
dexamethasone, 3-isobutyl-1-methylxanthineZ#sIlIL
7=bm) 250 u LEANT-, 2 HEREHEHE., 250 Lo
AR GRS HZ insulinZ2 RN L 726 0) 1Tz
7o 2 HIEE#R% ., REOMKRIEHIIHEZ 3 H L
L, IHITH LW ORI C -2 T2 HEES &R LT,
IRRICEEER L, o bRE L, AR RS IR
PINE25uL (1%) IBAEL, HEK TR, &5

# EIEAREL, 3.7 %AV AT LT ERERI00 1 L
T304 FEIALEEL . Oil Red O¥:fAiK100 1 LT30%5 ]
P CHEEZ G A LTz, AWK T 3 EIeEE. 1Y
7rs8 =100 p LC3043 M ALBE 925 Z & CTRfa 6
Yt iR RIS, 490 nm CTHOGE A HIE LT,
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N30 %LL EOHERE X, Lactobacillus fermentum
(TIG-358. TIG-622). Lactobacillus plantarum (TIG—
062) . Lactobacillus brevis (TIG-554) THV, &M
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HHHEACESERRAMHIF (%)
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1 FLEREHEOBLIEAGESA B #HH

O: Lactobacillus fermentum. B : Lactobacillus plantarum. B : Lactobacillus

paracasel, B : Lactobacillus brevis, : Pediococcus pentosaceus.

©: Lactobacillus pentosus, @: Enterococcus faecalis, B: Lactobacillus casei,
W Leuconostoc pseudomesenteroides, &: Lactococcus lactis, [A: Pediococcus sp.
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O: Lactobacillus fermentum. B : Lactobacillus plantarum. B : Lactobacillus

paracasel, B : Lactobacillus brevis, ¥: Pediococcus pentosaceus.
N: Lactobacillus pentosus, @: Enterococcus faecalis, F3: Lactobacillus casei.,

W: Leuconostoc pseudomesenteroides., &: Lactococcus lactis, B: Pediococcus sp.
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Research on phosphorus recycling system using waste gypsum boards
— Evaluation of recycled phosphorus as a fertilizer —
Daisuke NAKASHIMA, Kazuhiro MATSUSHITA and Takashi IKKA

Waste gypsum boards, which are used for walls and ceilings, are discharged while dismantling a building.
It is required that waste gypsum boards are disposed of at a controlled landfill site. The running costs for such
sites are relatively high. Demands for the recycling of waste boards are increasing as the remaining lifetime of
the sites decreases. On the other hand, phosphorus is one of the elements used for producing fertilizers. Japan
depends on imports for its phosphate ore supply because it is not produced domestically. However, its
production area is limited worldwide, so the stability for the world supply depends on the economic situation
of each producing country. Therefore, there is a need for a technological method of procuring phosphorus
without relying on imports. We have been studying how to recover calcium phosphate. For the purpose, we
applied two elements (phosphorus extracted using alkaline solution from ash incinerated of sewage sludge, and
calcium contained in waste gypsum boards). Consequently we succeeded in recovering calcium phosphate by use
of the ash and hemihydrate gypsum derived from the boards. It was confirmed that the quality of the fertilizer
satisfied "the fertilizer official standard" and that it would meet the demand for the stable supply thereof.
Besides it was confirmed that aluminum extracted simultaneously with phosphorus did not significantly affect the
quality of the fertilizer up to 1 wt% of itself although it was supposed to inhibit assay plants from growing by

contact with calcium phosphate.

Keywords : waste gypsum board,phosphorus,recycling
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Development of rose cosmetics using cellulose nanofibers

Kana ISHIBASHI, Rie YAMASHITA, Kenji MAEDA, Makoto SATO,
Satoshi KASHIWAGI, and Katsumi TAKADA

We developed cosmetics using cellulose nanofibers (CNFs) and Shizuoka Roses. They were performed on
fragrance components analysis, physical property evaluation, and moisture retention. The perfumes were three
types.

The evaluation testing revealed the following:

(1) The three perfumes include, in addition to the characteristic aroma components of rose, (i) citrus-like
D-Limonene, (ii) green floral-like Linalool, Cinnamic alcohol, and Cyclamen aldehyde, and (iii) woody Cedrol.
In addition, the emission of DMT was confirmed from all development cosmetic solutions.

(2) Carboxymethyl cellulose nanofibers showed greater thickening and thixotropic properties than xanthan gum.
The physical properties of the developed cosmetic fluid were similar to the indicator cosmetic fluid.

(3) The moisture content in the corneal layer was higher in the case of the developed cosmetic than the control
after sixty minutes application. The moisture content in the case of the cream and serum were higher than

before application.

Keywords : Cosmetic, Rose, Cellulose nanofiber
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3  Cis—Geraniol 106-25-2 185 9 C18H260 (Muski)—X) = 0.5
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Support of improvement of cushions for nursing care and welfare

— Heat resistance improvement of forming beads —

Shigeo MURAMATSU

At nursing care and welfare sites, positioning cushions are used to support postural changes and comfort-

able posture for patients. The forming beads used in conventional products have low heat resistance, and have

a problem in that they shrink or melt during high temperature treatment such as drying.

We supported improvement by the following steps.

1) Change to heat resistant forming beads. 2)

Confirmation of appearance, weight, and volume due to high temperature treatment. 3) Confirmation of feeling

of use of cushions after the conversion to forming beads.

The developed forming beads did not change in appearance and weight even after a high temperature

treatment at 121 C. Although the volume shrinks on the first occasion, the shrinkage after the second time is

slight, and it has been confirmed that the problem of the increase in shrinkage is less likely to occur if the treat-

ment temperature is protected.

Based on the results of this experiment, a positioning cushion with a heat resistant temperature raised to

105 C was completed by changing the forming beads.

Keywords : forming beads, heat resistance, nursing care, welfare, cushion
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Enterprises Utilizing a Programming Learning Tool
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A study on a measurement and digitization method of
outdoor lighting environments for use in lighting simulation (1st Report)

Toshihiro TOYOTA

Keywords : Lighting Simulation, HDRI, Image Based Lighting, IBL, Light Probe
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Development of tea seed starch from tea seed residue after oil extraction

Takaya WATASE, Kimie OTSUKA, and Yoshinori TAKEDA

Keywords : tea seed oil, starch
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Development of utilization technology of cellulose nanofibers for stimulation of regional industry
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Table 1 [1] Measured non-acoustical parameters of the
glass wool sample 1 with bulk density 28.0 kg m™ and
thickness 25.0 mm.

fr.(pasm?) 11900
porosity 0.989
tortuosity 1.0108
v.c.l.(u m) 143
t.c.l. (um) 302

2.1 ERICESHFENATA—FOFH
F.rdd, 1SO 905312 F W T EE & FHIIL 7=,
Tortuosity * v.c.l. + t.c.l.iX, EEEAEROJCAETT
/L (asymptotic high frequency limit of the JCA
model) (ZIHEDWTEE IO T EHZFHRIL,
TIAY =)V DINSFERENL, illtecD2f5 THDHA,
Tables 1&£21ZRTHRIZ, fr.OfEIE, RI%HTHD,

illtecOMIBEEELX, Basotect TGN 1.4% Kx<,
Tables 2&31ZRT 24EDATIL 74— LDfr. OfEIZ,
#7025, Tables2l4l R T4RIZ, illtec & 7 /10f5DJE
| EHMELT-Basotect TGO IEZFE T A—ZDfE L,
A% Thd,

Table 2 [2] Measured non-acoustical parameters of the
illtec melamine foam sample 51 with bulk density 12.39
kg m™® and thickness 22.58 mm.

f.r.(pas m?) 10943
porosity 0.992
tortuosity 1.0090
v.c.l.(u m) 230
t.c.l. (um) 460

Table 3 [2] Measured non-acoustical parameters of the
Basotect TG melamine foam sample 61 with bulk den—
sity 8.77 kg m™ and thickness 19.74 mm.

fr.(pasm?) 6197
porosity 0.994
tortuosity 1.0101
v.c.l.(u m) 271
t.c.l. (um) 572

Table 4 [2] Measured non-acoustical parameters of the
compressed Basotect TG sample 65 with bulk density
12.85 kg m™ and thickness 13.89 mm.

f.r.(pas m?) 12252
porosity 0.992
tortuosity 1.0151
v.c.l.( . m) 181
t.c.l. (um) 350
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Fig.1 Comparison between predicted absorption coeffi-
cients with thickness 256 mm for the glass wool sample
1 and the melamine foam sample 61.
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Fig.2 Comparison between predicted absorption coeffi—
cients with surface density 700 gm™ for the glass wool
sample 1 and the melamine foam sample 61.
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Fig.3 Comparison between predicted absorption coeffi-
cients with thickness 26 mm for the glass wool sample
1 and the compressed melamine foam sample 65.
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Fig.4 Comparison between predicted absorption coeffi—
cients with surface density 700 gm™ for the glass wool
sample 1 and the compressed melamine foam sample 65.
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Novel measuring method of urethane-foam mattress deformation using X-ray CT
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Adhesive Properties of Cellulose Nanofibers added Poly(vinyl acetate)
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Cellulose nanofibers effect on sustained release behavior of fragrance components
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Development of Shizuoka sour ale using the Shizuoka Useful Microbial Library (1st Report)

— Selection of optimal lactic acid bacteria strains —

Reo MOCHIZUKI, Satoshi KATSUYAMA, Masahiro SUZUKI and Kenji IWAHARA
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Plant-scale brewing test of sake using yeast isolated from Kudzu flowers (Pueraria montana)

Chieko KUROSE, Masahiro SUZUKI, Satoshi KATSUYAMA and Kenji IWAHARA
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Development of integrated CAE system for design of forging process for metallic biomaterials

Masakazu HONDA and Sosuke KORENAGA
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Evaluation of analysis accuracy of processing simulator
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Measurement of stress-strain curves by hot compression testing for biomedical Ti-6Al-4V ELI alloy
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Screening of Heat-Resistant Bacteria From Fruit Canning Factory by EMA-PCR-DGGE
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Activation of regional industry by utilizing cellulose nanofiber
— Utilizing CNF by adding to paper —
Tomohisa YAMAGUCHI, Kei SHIRAI and Masato SAITO

Cellulose nanofibers (CNF) are biomass materials obtained from plant fibers such as wood, and it is ex-
pected that they will used as new materials in a wide range of industrial field. However, little technical infor-
mation on CNF has been published in each field, including the paper field.

In this study, we aimed to use CNF as paper making materials. We evaluated the effects when adding CNF to
paper using different manufacturing methods and multiple manufacturers.

We measured freeness as an evaluation of papermaking materials, and tensile strength, burst strength,
bend-resistance, tear strength, air permeability, brightness, opacity, and area of handsheet as an evaluation of
paper. The results were that freeness reduced in accordance with increases in the addition rate of CNF. It was
found that half of the added CNF remains in paper. It was also found that when CNF of about 4% of the
weight of a handsheet is included, the tensile strength is increased by 10% or more over a handsheet without

CNF, and the addition of CNF increased air permeability.

Keywords : Cellulose nanofiber (CNF), paper, freeness, tensile strength
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Method of Preparing Green-Tea-Derived Cellulose Nanofiber and Investigation
into the Characteristics of a Cellulose Nanofiber Coating on Fabrics

Chika KAWABE, Masato SAITO, Kaori SASAKI and Hitomi HAMADA

To investigate the effect of green-tea-derived cellulose nanofiber (CNF) coating on fabrics, we studied the
characteristics of the green-tea-derived CNF coating on cotton fabrics.

The CNF used in this study was derived from leaves and stems of the green tea cultivated in Shizuoka
prefecture and, for comparison, hardwood bleached kraft pulps (LBKP). Because the CNF, which has high vis-
cosity, was needed for a uniform coating, components excluding cellulose were extracted from leaves and stems
of green tea and we successfully obtained high viscous green-tea-derived CNF. The CNF was prepared by two
mechanical methods, the water jet method and the ball mill method.

The fiber diameter of green-tea-derived CNF obtained by a scanning probe microscope was seen to be
smaller than that of hardwood derived CNF. The resistance to air permeation and the heat retention property in-
creased after the CNF coating. The coated CNF was able to cover and fill in pores in the substrates and prevent
the air permeation and heat diffusion. The green-tea-derived CNF coated fabrics showed the good deodorizing
performance of ammonia. The deodorizing performance seems to be caused by the chemical component of green
tea, not physical adsorption into pores in the CNF network. The other CNF coated fabrics did not show the de-
odorizing performance of ammonia even though the fiber diameter of CNF is as small as that of the CNF de-

rived from green tea.

Keywords : Cellulose nanofiber, Coating, Fabric, Green tea
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Development of new-style plasma irradiation equipment for bonding dissimilar materials

(3rd Report)
Makoto TAKAGI, Ayano INABA, Tatsuki IDE and Tsuyoshi MANO

There are expectations regarding the use of composite materials in next-generation vehicles. For the pur-
pose of manufacturing composite materials, which is seen as a technology that requires bonding for simplicity
and lightness. However, with regard to adhesive bonding for automobiles, the current technology does not satisty
the performance requirements. Plasma irradiation technology has promise for surface cleaning and activation, and
it improves adhesion strength. Last year, we developed new-style plasma irradiation equipment to solve this
problem. Currently, we are creating a database, measuring the operation of a prototype and the effect of irradia-
tion. Sufficient performance was confirmed, namely, uniformity of plasma irradiation and the ability to follow

the shape of an object.
Keywords : plasma, EV, Adhesive, dissimilar materials
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Development of new-style plasma irradiation equipment for bonding dissimilar materials

(4th Report)

— Improvement of adhesive strength by using plasma irradiation —
Ayano INABA, Makoto TAKAGI, Tatsuki IDE and Tsuyoshi MANO

Adhesion and technology to bond dissimilar materials using adhesive is required to reduce the body
weight of electric vehicles. However, depending on the material, surface modification is essential to obtain suf-
ficient bonding strength. Therefore, with a focus on plasma irradiation (which is known as a surface modification
method), we have developed new-style plasma irradiation equipment for the manufacturing of a wide variety of
products in small quantities.

In this study, we investigated trends in the plasma irradiation effect on certain materials and carried out
an examination to find the optimum conditions for the new-style plasma processing system. As a result, an im-
provement of the adhesive strength effect was confirmed with regard to resin and metal materials using four
kinds of adhesives. It was found that even if the irradiation was performed for 60 seconds or less, a high level
effectiveness was obtained with epoxy adhesive. The plasma irradiation in the presence of low-pressure air pro-
duced a high level of effectiveness. On the other hand, the distance from the sample stage to the sample had

no clear effect on adhesion.

Keywords :

Electric vehicle, Plasma irradiation, processing system, Dissimilar materials, Surface process, Adhesive
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Development of a Labor Detection System in Cows during Delivery (2nd Report)

Hiroshi NAKAYAMA, Tatsuki IDE, Tsuyoshi MANO,
Hirohisa AKAMATSU, Nobuaki KOBAYASHI and Takanori HITOKOTO

An monitoring system that does not use physical restraints for detecting respiration and pulse and when
a cow lies down or gets up has been developed. The method for detecting labor in a cow through the applica-
tion of the developed system has been investigated. A mat with an air pressure sensor (a sensor mat) was placed
on the floor of the calving pen. Output signals obtained by the sensor mat were in accordance with the move-
ments of the cow. An experiment was made in detecting labor from signals output from 20 cows in labor by

using a machine learning technique. This method based on machine learning technique has been applied to 8

cows in labor. As a result, labor in these 8 cows was detected before they gave birth.

In this report, the prototype of a cow monitoring system with a sensor mat shows that e-mails with the

time of labor and photographs are sent to a mobile phone at the time when cows are actually in labor.

Keywords :

cow, Delivery, unrestraint, detection, machine learning
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Activation of regional industry by utilizing cellulose nanofiber

— Effects of the number of times cellulose nanofiber is subjected to a pulverizing process

on the tensile strength of paper —
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Study on the toilet paper hard to decompose into water (2nd Report)
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Keywords : plasma, adhesive, contact angle, surface free energy, dissimilar materials
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Relationship between Retention and Tensile Strength of Pulp Fiber Sheet
with Cellulose Nanofiber

Tomohisa Yamaguchi®', Masato Saito™', and Ryota Kose** "

Journal of Fiber Science and Technology, 75(2), 018-021 (2019)

Keywords : Cellulose nanofiber, retention, tensile strength, pulp fiber
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Construction of microchip laser platform for trial

Yoshihiro SAGISAKA, Taisuke KAWASAKI, Takunori TAIRA and Yuji SANO

A high power pulsed microchip laser, which has a pulse duration of sub-nanosecond order, had been

developed in the ImPACT program. The oscillator is very compact and is small enough to be mounted on a

robot hand. When a new laser is released, certain facilities that promote application developments of the laser

are necessary. Therefore, a microchip laser platform for trials was constructed in the Hamamatsu Technical

Support Center. It allows anyone to use microchip laser free of charge. An application for metal forming was

attempted using the platform. An outline of the platform and the results of metal forming are reported in this

paper.

Keywords : microchip laser, platform for trial, laser peen forming, laser induced shock wave
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Creation of a database of information about elements and inorganic compounds in
various metal corrosion products and surface treatment process liquids

Masayuki YOSHIOKA, Toshiaki UEMATSU, Keisuke KIKUCHI,
Tomofumi MOCHIZUKI and Yoshinori ITOH

Products with metal plating and/or surface treatment are rarely found to have a poor appearance due to

corrosion and discoloration.

In general, causes of a poor appearance are investigated by means of element analysis.

So, in this research, we experimentally generated corrosion and discoloration on products with metal

plating and/or surface treatment. In this regard, we carried out an element analysis using a fluorescence X-ray

analyzer and compound analysis using an infrared spectroscopy analyzer.

As a result, a large amount of data on corrosion products of various metals was acquired and analyzed,

and a database was created using this data.

Ultimately, we have been able to identify the cause of many cases of corrosion and discoloration brought

in by customers.

Keywords :

surface treatment, corrosion products,element analysis, compound analysis
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Economic Ripple Effect of Public Facilities for Stimulating Research and Development

Katsumasa OOKAWA

We estimated the economic ripple effect (primary effect) of public facilities for stimulating research and
development using a multi-regional input-output table. As an example subject, an EMC (electromagnetic
compatibility) test site for automobile electrical equipment was used.

The inter-regional trade coefficient is obtained by a non-survey method. Shizuoka Prefecture - Aichi
Prefecture - Kanagawa Prefecture - country region between input-output tables (105 sector table) was created by
Perfect separation method. It is possible to identify the repercussion effect of demands on production, such as
"How much production will be induced directly/indirectly in each industry if one unit of demand in a certain
industry is generated" by creating a coefficient ((I-TA)" based on the table.

Facilities services cause businesses to incur research and development expenses. These research and
development expenses, which are paid by the private sector, are calculated from the estimated availability of
facilities and private fees.

The Science and Technology Survey Report by the Ministry of Internal Affairs and Communications
suggests what percentage of sales is represented by research and development costs. Production is expected to
increase research and development costs from the estimated percentage calculated. The economic ripple effect is
estimated from the increase in production and the Inter-Regional input-output table.

The economic ripple effect of the EMC test sites is expected to be 21 billion yen a year. In the 6,100
million yen obtained in Shizuoka Prefecture, bounding-buck effects obtained from Aichi Prefecture and

Kanagawa Prefecture were 170 million yen.

Keywords : Economic ripple effect, cost benefit, multi-regional input-output table, public research organization, electromagnetic compatibility
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