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Evaluation of CNF-dispersibility in PP/CNF composites using infrared microscopic
imaging analysis

— Numerical comparison between various samples —

KANNO Naoko, SHIDA Eiji, KINO Hironari, TANAKA Hiroki and OKADA Kiyomi

The dispersibility of the polypropylene (PP)/cellulose nano-fiber (CNF) composites was measured by means of
infrared microscopic imaging analysis, and the results of the numeric data were examined in terms of the
dispersibility of CNF. We evaluated the dispersibility from the window size dependence on coefficients of variance
(CV). Averaging filters with various window sizes were intentionally applied to image data, and CV were calculated
from the values in the filters. We applied the above process to the PP/CNF composites made from a commercially

available CNF master batch and PP, and verified the kneading conditions.

Keywords : infrared microscopic imaging, dispersibility, polypropylene (PP), cellulose nano-fiber (CNF)
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Elucidation of roughness parameters related to optical properties of surfaces

YANAGIHARA Wataru and TOYOTA Toshihiro

Roughness parameters are standardized as indexes indicating the surface properties of materials. The purpose
of using the roughness parameter is to evaluate the surface appearance geometrically. However, the relationship
between roughness parameters and optical properties has not yet been clarified. In this study, the relationships
between roughness parameters (RSm, RAq etc.) and optical properties (light scattering intensity, glossiness etc.) were
investigated. As a result, RSm (the average interval of unevenness) showed the highest correlation with light
scattering intensity, and RAq (the average inclination angle of unevenness) with glossiness. These mean that RSm
and RAq are much more important for the optical properties than Ra and Rz (the size of unevenness in the height
direction). In conclusion, RSm should be evaluated to control the scattering intensity of an optical component

surface, and RAq should be evaluated to control the appearance of a component itself.

Keywords : roughness parameter, light scattering intensity, glossiness
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Influence of nature of light source data originated from method of Goniophotometry on

lighting simulation of HUD
— A comparison of far-field light distribution data and near-field light distribution data —

TOYOTA Toshihiro

Characteristics of the light source such as intensity distribution and total flux are one of the crucial factors for
estimating lighting performance by lighting simulation in optical design and prediction of in-vehicle lighting products
performed by CAE (Computer Aided Engineering). In this report, the influence of measurement method of light
source on luminance distribution of virtual image formed by Head-Up display (HUD) is investigated.

Both data on far-field lighting distribution and data on near-field lighting distribution have been generated
according to a series of 2-dimensional luminance images measured from light source modules built in commercialized
HUD products.

The results of lighting simulation for HUD models including such data of lighting distribution showed that
luminance range on virtual images formed by HUD model depends on the total flux of the light source rather than the
nature of the intensity distribution of the light source. However, the uniformity of luminance on virtual images was
influenced by property of intensity distribution. This tendency suggests that variations of the origin of rays, which can

be represented by a near-field lighting distribution, are important for evaluating luminance variance on virtual images.
Keywords : Near-field goniophotomeric Measurement, Lighting Simulation, Head-Up Display, HUD
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Methane fermentation of food waste

— Economic and environmental evaluation of a small-scale methane fermentation system

for food factories —

OHTARA Kazuhiro, MUROFUSHI Keita, SUZUKI Mitsuaki, MIYAHARA Shouichi, MATSUMURA Hidenori
and MOCHIZUKI Mitsuaki

We have developed a pretreatment technology that enables the highly efficient methane fermentation of food

waste containing large amounts of oil and solids.

We conducted tests at six food factories using a methane fermentation pilot system employing this pretreatment

technology. We examined the effectiveness of a small-scale methane fermentation system.

For small-scale plants, it was revealed that boiler heat utilization was more economical than gas engine

cogeneration to make effective use of the biogas.

When using the subsidy with 1/3 of the subsidy rate for a depreciation period of 15 years, it was confirmed that

the processing scale would be effective in all six industries.

Keywords : Methane fermentation, Food waste, Economic and environmental evaluation.
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Preparation of defect-free and high adhesion resin plating required

— Examination of environmentally-friendly etching technology for polycarbonate resin —
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Research for separating load of melted resin and metal material in a molding machine
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Establishment of an IoT competence center in Shizuoka Prefecture
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Support for utilizing IoT technology for small and medium-sized enterprises
— Data collection and analysis for production performance of a metal stamping factory —
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Support for utilizing IoT technology for small and medium-sized enterprises
(Case study 1I)

— Data Collection in plating factory and e-mail notification using LPWA —
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Development of remote monitoring system using LPWA

IWASAKI Kiyoto, SAITO Kazumi, OKUBO Seiya and FUSHIMI Takayasu
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Functional ingredients and microbial evaluation of Akamoku from Shizuoka Prefecture
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Behavior of cracking and shrinkage in mortar with added cellulose nanofiber
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Viscosity changes of soymilk due to vacuum evaporation with moderate heating

SHIMOYAMADA Makoto, ISHIYAMA Akari, MASUDA Hayato,
EGUSA Shintaro and MATSUNO Masayuki

LWT — Food Science and Technology, Vol.112, ArticleID 108255(2019)

Keywords : Soybean protein, Concentration, Particle size distribution, Aggregation, Oil droplet
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Sustained release of fragrance by addition of cellulose nanofibers.
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Human TRPAL activation by terpenes derived from the essential oil of daidai, Citrus

aurantium L. var. daidai Makino

TERADA Yuko, YAMASHITA Rie, IHARA Nozomi, YAMAZAKI-ITO Toyomi, TAKAHASHI Yuma,
MASUDA Haruko, SAKURAGAWA Satoshi, ITO Shohei, ITO Keisuke and WATANABE Tatsuo

Bioscience, Biotechnology, and Biochemistry, Vol.83, Issue 9, 1721-1728 (2019)
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Development of a remaining gas monitor for oxygen cylinders employing a smartphone

TAKEI Tasuku and MATSUSHITA Itsuki

Nowadays, the development of safety devices to prevent accidents, which arise from mismanagement of
medical oxygen cylinders, is desired at medical sites. Recently, we have developed a manual-input style portable
timer to check the amount of remaining gas in cooperation with local companies. This device calculates the
remaining available time based on values such as pressure and flow rate that were read with a flow controller and
inputted by a user, and gives a warning when the amount of remaining oxygen decreases to a specified amount. The
portable timer was commercialized by a company in Shizuoka Prefecture and has been highly evaluated by users in
the medical field; however, there are requests for improvements such as measures against incorrect operations and
higher usability.

In this paper, we implemented a method using Al and a method using rule-based image processing as automatic
reading functions for the analog meter of a flow controller. Comparison of the reading performance of both methods
confirmed the superiority of the method using Al. Then, we examined the reading performance of the three types of
deep learning recognition models, and evaluated them from a viewpoint of incorporation into smartphones, which
have significant limitations on hardware resources. As a result, we chose MobileNet as the recognition model to build
into smartphones. In conclusion, we have solved the problems with current products by means of developing a

remaining oxygen monitor that runs on smartphones.
Keywords : artificial intelligence, deep learning, analog meter, smartphone
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Evaluation of sake-brewing aptitude with two new varieties of

"Shizuoka original sake rice, Homarefuji"

SUZUKI Masahiro, KATSUYAMA Satoshi, TOYAMA Yusuke and MOCHIZUKI Masataka

Keywords : sake rice, brewing test, brewing aptitude of sake
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Development of soymilk yogurt using marine-derived lactic acid bacteria

KUROSE Chieko
Keywords : Soy milk yogurt, lactic acid bacteria, marine bio
F—U—R: GFII—T NN, HBE, VA

1 B

FE IR OO A T DM R FLER B O 28R, M
FHREZB W TERM D EZ<AERL, R 2
HEE, TUAFX—DJRRERDEATIL ZERR LR
WEEDBNT AN R A A T 5, FLIEE OIE H 7k
D—2EL T ATV VIR ER SN TN,
T VNF —_RUHY T O TR 2B L
TEROA, HDOIWFFAI—Z VIR OB O
ElftelEEEX—7vhel, BRI E % iz
GHI—T N NERIEL,

2 hik
2.1 APk

[ R K E - MR AR ZE T I C oo S LT
SUG-0215 (Lactobacillus fermentum) K T M139
(Lactococcus lactis) Z AN,

2.2 HII—NIORME

TIRO G HLACF EOEE K EMZ , A— L —7
WE (121°C. 204Y) #1T-o7=,

R E KA MRS #5711 (HARXIRy - TaoFoy
D AV 3T C2 H RS LTZ, ZORBBIEOH
PR K CTHEVE M ORIR SIS PRI L, Rito =
FL 200 mL IZHL, 4 mLAEE L7, 37°C3HAEEEL
THAI—I NVIERIELT,

2.3 BII—ZNIDS B

EE#E R4 D pH % LAQUAtwin—pH-22B (554
TERTEY) THIEL (R1). AREEIT MRS 512 ]
WIRFREFRIECHIEL . (3R2),

ik v 77 712 & B RRU AR

: Agilent 11003 ) — A (7 YL v b« 77 v U—(RE)
: YMC-Pack Polyamine 1 (87 A =23 ¢ &L 4.6 mm 1.D.X 250 mm)
: 25C
: 75% 7 k= kUL (i1 ml/min)
¢ RIBJEAT (220 nm)
t o bul

%2 KAMAT7L2EERE I~ 7T 712k5
AT 57 By S

EFE 0 Agilent 11003 U —X(7 YL v k- T2 ) u DR
717 2 : Rspack KC-811(BFIE L%, Smm I.D.X 300 mm)
H—FK#725 : Rspack KC-GWFE L%, 6mm I.D.X56 mm)
BT NA—=Tr 1 40T
wHiE 0 4.8 mM HCIO, (i 1 ml/min)
BOSHE 2 0.1 mM B.T.B, 30 mM Na,HPO, - 12H,0
it : 440 nm
EHEAR ¢ 20 ul

£3  AxRa—LERSR
B ARBIE (D7 E— )

EE Agilent CE-TOFMS system (Agilent Technologies f1:) 3755
Capillary : Fused silica capillary i.d. 50 pm X 80 cm

HIE S
Run buffer :
Rinse buffer :
Sample injection :
CE voltage :
MS ionization :
MS capillary voltage :
MS scan range : m/z50-1,000
Sheath liquid : HMT Sheath Liquid (p/n : H3301-1020)

FUERMWE (T =AE—F)
Agilent CE-TOFMS system (Agilent Technologies #1:) 555
Fused silica capillary i.d. 50 pm X 80 em

Cation Buffer Solution (p/n : H3301-1001)
Cation Buffer Solution (p/n : H3301-1001)
Pressure injection 50 mbar, 10 sec
Positive, 30 kV

ESI Positive

4,000 V

Capillary :

Run buffer :

Rinse buffer :

Sample injection :

CE voltage :

MS ionization :

MS capillary voltage :
MS scan range : m/z50-1,000

Sheath liquid : HMT Sheath Liquid (p/n : H3301-1020)

MAZRO— LT T2 —~ - AZRu—Lh - 77 /Y — XM TITo7,

Anion Buffer Solution (p/n : 13302-1023)
Anion Buffer Solution (p/n : 13302-1023)
Pressure injection 50 mbar, 22 sec
Positive, 30 kV

ESI Negative

3,500 V

HIa—T D EiEE02um 74X —TAHil
L. HERE N OVEREER /M & A R — AN 24T > 7=
(#£3),

3 ML HE
3.1 pH KRUOEREK
BER AT O pH KL OVERBEIELE (£4), W
THNOEDIIFEL . Z AU pH 23 LTz,
BAELIZ G I I —F VNI, ST OF RTE R
WTRLEHELT. (BE1),
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4 Bk pH LB

£ H#(CFU/mL) pH
HragnT Btk Hann R
SUG-0215 1.5X10° 3.0x10° 6.93 5.01
M139  1.7X10" 1.0x10% 6.93 4.56

WEL-g3 2 - b

3.2 AxFKRu—AMEN
ABRa— LENTOFER (F5), LLTFDOZENS
N,

X5 HEAIRO T I BRI

(pMD)
E#Eg SUG-0215 M139

X7 I HOREKRTEN T2 LD

1) SUG-0215 CTH:#ETHET /RO EN DL,
FRIZEBR T RN Uiz, M139 THREETHET
N =X IS LT3, 20O 7R 4
(REJICHINL . FERELTTU/BRREL ML=,

2) PR RSO PR ICB R b D eI D AV
=F %, BRI 2.8 M 7Eo7=dikf L, SUG-
0215 T 141pM, M139 T 277uM IZHHNLT=,

3) TUAX—WE THHEAXIATHEINLIRN,

4) PIBRLIER A DHEEND GABA 1Z3EEICE - T
b,

3.3 WU O B 5 b
B2 O T HIT I N a— AR T NI N— 25 S E T

AT —ADHRTHY, FLEEHE DOFEZL > T L

7= (36), WO EIT SUG-0215 D737,
Flo, 2RI CAHMEBERICEZND LT, BFHL

= NRELTORbWRERDEEZBND,

X6 B OB & AR

B (%) ke (mg/L)
a2 AL R RZu—R  JTUEE AEE Hif: U oS B EAT R
FEAT 0 0 0.7 863 996 47 27 14 0
SUG-0215 0 0 0.2 844 2423 394 7 26 0
M139 0 0 0.4 0 2727 891 0 20 2

MRS A 2 R0 — LT ORERAD B IR N2 2250 U Tz, BERRO A 2
DT LTz,

4 F»

WETE S FLER 1 206 % W CERLE — 7 L N3k
L7z, EBLLOEE WA ICB W THREREMER 7
ThoOAN=F oG] eZ0EERHTHI0E %
BIZERTE, BRoMbuwaag 45833 —7 vk
RS CEDREME A HERR LT,

5 Wi
ARBIFGEIE K 31 47 PN AR -5 1) A A 2 A 4
BB A ST FE LT,

B% Lk
1) WRDOFEER: T FDRME, [T AR T V7],
W, (T ZEFHAS, B, pp.44-51 (2003).
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Evaluation of beer brewing characteristics of yeast strains used for brewing various
alcohol beverages

MOCHIZUKI Reo and KATSUYAMA Satoshi

Keywords : beer brewing characteristics, sake, wine, beer
F—U—F B VBRERE, THE, A, B

1 1IC®IC

v —/VEgEE DA ORI 2 — VEEE I WD
ZET, B LEEE H OBERROME FIRF L3R 72 57
BEDM SN DZENIRESID, ThUL, FRIIRICHS
FHE — VEEIE D ZAEMEDIE RICE N D EE 2B
B AWFZETIE, HEH., VAL KO — /L OREEIZH
WHIVTW SRR 28— L OREE 2 H IV T
FEERBRAEITV, T OBEEREE RN L7Z,

2 Hik

PR © R LR U AR OB E H B Z
=,

HEERER . X— L — VHDOKRY T EFET
At 35, BEEE 12,5, pH 5.1) % 150 ml %> 200 ml
B =T TAAN NI, S BERRZ R IR EE DK 108
cells/ml IZ72 D F THIEFEZ, 16 ml&2Lh, RZEIT
135 ml 2% e 200 ml X A 77 A2~z 20C,
FE I ORBES T,

HEEROSHT - ST Na— Lo (Taax
AN AL-3, BRBFEFERIREY) Il va— LR E A
RIFRIICHIE LTz, X, BEEZOEHTZH VT,
HPLC |ZXY 7o AR e O\ R E b % . GC-MS

X1 Zih e o 7= FER SR O Bt R bk

[k %] *—h—% RS AE
London Ale I wyeast$t E—JL
EFLS5MHLOE BAREEHS by
HD-1 BT EB
NMZ-0685 BIEt BB
NMZ-0687 BIEt BB
NMZ-0716 BIft BB
R2 LALVIN%t PE
QA23 LALVIN%t J4>
XABIH b BRI EBRMXERL 27—

WZEDFE BT R DT T LT, oSt a k2~
FATTRT,

X2 HPLCIZ X 3B Hr D 54T

®E CTFPOLY R0V Y =X (FOLY LT /O00— () #W)
SHHD L : Shodex RSPack KC-811 8 mm I.D. x 300 mm (FBFDE T (#) %)
H—FHhS L4 : RSPack KC-G (RBFIET (%) &)

REER 2 4.8 mM HCI0, (1 ml/min)

KR HSLRAGRE < 0.1 nM B.T.BL30 nM NaHPO,DRAKBE (1 ml/min)
hSLBE : 40°C

HECEAE 020 ¢l

L 3] : 440 nm

%3 HPLCIZ X580 br D 5AF

XE cTOLY M0V Y —X (FOLYR-TH/O0— (%) ®)
BEER 7R = RYLTE%KER (1 ml/min)
— YMC-Pack Plolyamine I (Size 250 mmx 4.6 mml. D.)
AMATL o) maTAv 48
HhILRE :25°C
HEGEAE 6 pl
B  mERPTE

x4 HSHEA GC-MS 2 & 55857 77 Br D &AM

<AYRRR—Z&EH¥>
NATILVIMEEE  : 60°C

INA TILINEAEER ¢ 5 min

EAEA. GEABSR : 15 psi. 1.0 min
<GOFH#>

XE

. Head Space Sampler 7697A, GC System 7820A

© RUMSD 5977B (PP LY k- FH/BO— (K) &)

A5 L . DB*WA)? (30 m><3_20 umx0.25 pm)
(FPLob-F9/020— (%) #)

hoLBRE : 85°C

FrYF7HR : He (fEi#2.2 ml/min)

EAE 11 opl

<MS&# >

A EE—F

BEE—F

BEHE

Bl (BFIHRILFE—: 70 eV)
c A¥ vy
- m/z 40-300

3 HRROBYE

FEWEL DT ORE, AR & O K5 O 5 i
DY TV TIROFEEE AL, it OT7 /Vva—) L
FENRHI5% 722 A #E B 22 L CT v a— VA R
SERRAHNCHIL (K1), FSIRT EEELE,

*BL TREAMIZEET SmAER
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£S5 B D RORHR X O FE R H &L

B A REHY
London Ale I 38
FEOIDOF 78
HD-1 4H
NMZ-0685 48
NMZ-0687 58
NMZ-0716 S5H
R2 5H
QA23 3H

° |
5
a4
=
| 3
n
22
N\
1 X : London Ale T, A : & x 5 >\W95,
A : HD-1, @ : NMZ-0685 , O : NMZ-0687,
0 : NMZ-0716, W : R2, [ : QA23
0 2 ) 6 8 10
& A # (day)

X1 HBEEOREEHEN TR -ZiHhD
72— LR DREREEEL

HEETPOT NV a— VAR, BEYIHICRE W TR
FHRER CEEDGROLIVIZM, I AP — 7 —

WZBITLT va—VIRE (5%FEE) FTARMI
6:&75“5\ E— LR Z IS FTRE CTHAHTE D RIS
iz, 7ok, BERVICRIDIEMEFRE, TE I EE R
BROT NVa— VA BRI — VO A v
FHRLOEBME R DLz, ZHFERZEE 5L T
HEZZHINDFEEIHEREA AT LTRSS, 2190209
T QA23 IZBIT D~ I/VINIA —ALSMTIFEEAETE
BT (K2), ZB2BRICEITH~/V RN A —

10
9 ZILI—X
8 mJ)La—R
— 7 BAR20—2X
g : TIh—2R
# 4 m 2L —R
3
2
1
0

2 HBBEOEEE R R THERE S B 722 o
F LB 51 b

ADEALMEBEDIREN, Ta— VAR NA%IC
FoTNH—KEZZLND,

FHEEB ORI O, BERHC IV AE SRR AT 54
HEEIA %ﬁé@"*ﬁ%%?&ﬂfﬁ (R T, b\@“ﬂ@ﬁ%
FRE O35S EICBWThH, AR (g,
78 ﬁ’ﬁ&&@)x:@&) DSEEINL Tz, 731/@&
OWTIEREARBAIT 2 -T2, TS ARERRDORERL
AW R I KD L B> T,

800

EEEE NP Y BN e V)

700

B v =]
(= (=] [=]
o o o

A W8 (me/)
g

200

3 ARSI ERE T IR S B =2 o
FE LA BRBD 5

FEEEL D EIT OFEREL ’i@iﬁiéﬂéa‘i%fﬁ’%b
BT D HTHRE R A FR6ITTRT, FRARTAERKEE
WBERIRIC I ZE b iz, 7l HD-1 fzﬁ%wi

B TIEFEEAY TV (NFFHEOFEZRSY) D&
FCBEDNZL W EWDRHEN BT,

AR K OB R Doy HTis R ID B — L LSk o
OB AR RRE WD Z LT, M E OFRMT
HEN5 ATREVEDR /RIBE T,

X6 JEEOBEN TR SR 2P0

TR H SR DIREE
~ FRRLS (mg/1)

HEE% B CELPL ] B AVFEN
AYTSL TFL IFL Zia—i

HBLTL N. DX N.D. N.D. N. D.

London Ale I 20 03 28 95

EL5MOE 14 N. D. 18 105

HD-1 38 N. D. 34 108

NMZ-0685 19 0.3 28 108

NMZ-0687 0.4 N. D. 9 101

NMZ-0716 0.9 N. D. 13 102

R2 19 N.D 28 105

QA23 1.1 N. D 28 88

XN. D. : FHRHE
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FHOREBERREIT-T2L25, WTNOBERRIZE
WTHIEE OE—/L DT )va— R (5%FRE) M3
oIz, T — VA RGH E K OV (LR I SRR
BRICEW B2 o7, FHERE A R EE & OV R /0 2E i RE
DEERIRIZ IV R DT80, B — /LT EH OFEN

VRT3 el St b o —
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fH5-&N2 aTReMEDRIR ST,

EZBE N

1) [\ HE o B VRS Z OO REE H B
Fov — VEEERE. BEEHaEs, 93 (12), 967-
975 (1998).
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Improvement of forging simulation accuracy by utilizing stress-strain curves of Ti-6Al-
4V ELI alloy

KORENAGA Sosuke and HONDA Masakazu

Keywords : Ti-6Al-4V, numerical simulation, forging, stress-strain curve.
F—U—NR: Ti6AIH4V, =l —var, i, MEHRET —4

1 1It®Ic

HARIZEE kb az2 0z, BEABRHA 77k
DO B ITAE 2 BN CTRY, Hi-/ehih L5 H
SN TND, ZhbHEEEDOZITEIEININ Tz kv flEs
NBM, MEREE EO DM I LD AR OB K )
DENIBGE S~ O RIE FIEOERH) RO B TND,

Lol ARS8 9 2B821E, SRR
WERMEDOEELDTZDIZ S DFIERLER N ML E L
720, PIHIOBRIE AR @R DI EN LD, &
T, EELITI I — v ar Hilli R WA Z ST,
B ANDIREA B 5L T2,

SRNAER T2 A MOHEZ ORI IRELIE
TR D7-012i%, T —X U CTEfERME
REPMET — 2 DN EL2 D, MOBHRFIET — 213, PEHC
MMATZIET), BE, OFH (BE&E), O HEE
(EERE) ORBREELIZLOTHY, KM O
T — B LIS T 5720 DA ZE R L <4Thbh
TWBY, BREIA B R B L LT Fe S,
DITZNETITAEREEHEM B Ch LT X H&DM
BHREE T — 2 2 BUS L CEIZY, ARFZETid, BUSL
TR E T — 2 2 VT Ralb — a9k
T, THISENM ETHZL AW 95,

2 Hik

sy 32— 92/ 7~ DEFORM™-2D Ver.11.3

(Scientific Forming Technologies Corporation) % >
T, BT A4 (Ti-6A1-4V ELI:ASTM F136)
O EfE B A BB LU=, MPEMR T — 2 I3 BE
DOIFFEPCRAGLIZT —4% (LUF, BUGT—4) &, #
AR 7 MBS TUVE Ti-6AI-4V 34D F —
% (LR BEET —4) o2z vz, MR

TR R 2 800°CITINEAL 7215, OV Al
FE 107, 1072, 107, 1s™ DA% CTIEME 5T
R Z T IaL—h, HIS) - HOT Az ke
7o Flo, FERRCEIREMEPBRAZEZRL . FZHIfEA R
W, a2l —ia K AR R LT,

O Al
103~1s1 D 4 544

ot

IR L
800°C

Ak
Ti-6Al-4V ELI

B 8mm, &S 12mm

1 i e i a5 Bk s

3 WRBIOBE

BUS S - BOT iR o ERIE & O R X2
R, M2 OIR AT FERIE, BAMHIRIEE
77— LD RE, BREFEHRPEUGT —2I12kD
FHEMETHD, BFET — AL A REITEREE D
RAZEN KT 50% LA EEiast=ny, BifST —2ickd
FHRAECITRA N5 % UL F&iaoT-,
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Formulation of material property data for forging simulation

— Applying evolutionary computation and machine learning —

MATSUSHITA Itsuki, KORENAGA Sosuke, TAKEI Tasuku and HONDA Masakazu

Keywords : forging simulation, evolutional computation, genetic programming, bayesian optimization,
machine learning
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REEMEHEN TS, a2l —yarTHEMATS 15,

T —HE FRECIOVBS LSS, 7 — 2 3B
TohHI=80 R ALY T — 2 2L T 3
HVEIN DD,
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(-) (b) GP T DRI B2, RO
N TR R, BT CERORGELFEEL T, N
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Error, LT MSE) Z =, /—REEINA 645
7o J—REM 10 LU EOSE . /7 —RE11>& MSE
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Investigation into the deodorizing performance and the washing durability of the green

tea derived cellulose nanofiber coating on fabrics

KAWABE Chika, SASAKI Kaori and HAMADA Hitomi

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.

Previous studies have shown that the green tea derived CNF coating fabrics showed good performance for

deodorizing ammonia.

In this study we investigated the factors behind deodorizing performance and it seems to be caused by

polyphenols in green tea.

Further we investigated the washing durability of green tea derived CNF coating on fabrics and the coated

CNF seems not to be greatly removed from cotton fabrics after a gentle washing.

Keywords : Deodorizing, Fabric, Green tea derived CNF, Wash durability
F—U—F: BAn—2F /T 78— fA, BIA, MR, ML

1 BLoic

trn—2AF )77 A3— (LLF, CNF &vv),) 1%
KIOMAE , A DOIEARIM 72 EINDIERIE N, B A
PRI RSN TS P28, /AR CNF 2% T4°%
ZEIZEY, AT HERLRIRMEZRE ORERENED M) |
THIELHESNTNEY, — 5T, Hl RO HEE b
ThHHERITIE S R TR b7l ZHEET
HOHTENHDNTNEY ZE05, FRAEDIENSIERIL
7= CNF Z#aA41i O A 952 & Cm At Il 7a
OB DBHFTES,

ZIVETORSEY T, FEDIENSIERL- CNF %
WMAICBR LT AZET, TrE=TIIRT AW R
FETHZED o TS, ZZ TR TIET €
=TNCRT AW R AR BT HEK I DWW THER T
BHEEBITMH PRI DWW THER L= T, ZOREFIZ
DNTHET S,

2 ik
2.1 CNF OfE#

AT D FIEICED T 4 —F—2 = ME LBKP CNF
(LLF. LBKP CNF &), ), A% CNF, Ut —H—
Yoy MEMASEE CNF (BLF, i AS3E CNF &

20) HAERLT,
2.2 CNF 0% T

R ORI, #ifi CFfk. BAF 100 g/m?,
JEX0.75 mm, EREGAR) (IT/ERL 72 CNF 25—
R TLE— ML ZBRIZ IR LT,
2.3 RS

BT D T EIC LT B =TIkt A A2
ELT,
24 rauZ4 O

R LT AR BE R O A 3E4 23 £1°C. 50 £2%
r. h. OEREE P2 24 RFE LA ERGELT-, =y NLv7
F 2= AF VARV LT IR3mML N EBEDOR
B AdL, WIERENT—BkE L7, 7an7/Lh
HIENTZD AT VIRV LT IRTEIR O FE 24844 AT i
AR IEEERE V=770 (B AR EERED 125D 400
nm 7°5 800 nm OFEFHTRIEL ., LLTFOFHE (A)
2k rmuT gL a BERD, raaT7 L BELEY,

Chla= (11.43 X Aess — 0.64 X Asza) X 3-+- (A)
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Development of new-style plasma irradiation equipment for bonding dissimilar materials
(6th Report)

TAKAGI Makoto, INABA Ayano, IDE Tatsuki and MANO Tsuyoshi

The performance of the new-style plasma irradiation equipment developed last year was verified, and it was
verified that uniform plasma irradiation is possible even for large and complicated samples. This year, we irradiated
stainless steel, aluminum alloy, polypropylene, and polyacetal with plasma and analyzed the surface composition
change with photoelectron spectroscopy (XPS). As a result, it was confirmed that the surface contamination of the
metal was removed and oxidation proceeded, and that functional groups such as hydroxyl groups, carboxyl groups
and amino groups were introduced onto the surface of the plastics. It is considered that the difference in the surface

composition change of the irradiated object explains the difference in the improvement in adhesion.

Keywords : Plasma irradiation, Surface treatment, XPS, Hydrophilic group, Adhesion.
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Development of new-style plasma irradiation equipment for bonding dissimilar
materials (7th Report)

— Improving adhesive strength with plasma irradiation —

INABA Ayano, TAKAGI Makoto, IDE Tatsuki and MANO Tsuyoshi

Technology to adhere and bond dissimilar materials with adhesive glue is required to reduce electric vehicle
body weight. However, as an efficient pretreatment method to improve the adhesive strength is required, we have
been working on the development of new-style plasma irradiation equipment, focusing on surface modification by
plasma irradiation with a low environmental load. So far, we have studied the optimum irradiation conditions and
irradiation effect trends for some materials. In this study, we investigated the effects of irradiation time on some
metals and resins, and also examined the persistence of the effect after plasma irradiation was required for use in a
manufacturing scene. As a result, 120 seconds’ irradiation for metal gives the highest adhesive strength, and after
about 60 seconds’ irradiation for resin was performed a high effect was obtained for resin. In addition, it was found
that the persistence of the plasma irradiation effect depends on the material, and the effect on resin can be maintained

longer than the effect on metal.

Keywords : Electric vehicle, Plasma irradiation, Dissimilar materials, Surface process, Adhesive
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Development of a PP/CNF composite for weight saving for next-generation cars

— Development of cellulose nanofiber for a polypropylene master batch —

OTAKE Masatoshi, TANAKA Shogo, KAWABE Chika and MAEDA Kenji

Keywords : CNF, Cellulose nanofiber, CNF Composite, Master batch, Polypropylene
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Evaluation of CNF dispersibility of CNF composite by X-ray CT
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Equivalence evaluation of surface roughness measured with a confocal microscope and a

stylus instrument

NAKANO Masaharu

Surface roughness parameters (Ra, Rz, Rdq, and RSm) measured with a confocal microscope were compared
with those measured with a contact stylus instrument. Non-directional and non-periodic surface roughness samples
were measured. Height parameters (Ra, Rz) and a horizontal parameter (RSm) were equivalent without depending on
the instruments. Rdq, which denoted a surface gradient, was measured with both instruments and corresponded only
when below 19 degrees. The accuracy of confocal measurement with a 20x objective lens (NAO.75), which enabled
the measurement of a large area at once, was also evaluated, and we confirmed that Ra parameter was equal to that

measured using a 50x objective lens with high NA of 0.95.

Keywords : Surface roughness, non-contact, confocal microscope, stylus instrument
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Laser welding of transparent plastic COP

KOMATSU Takeshi, SAGISAKA Yoshihiro, UETA Hiroyasu, YANAGISAWA Yasushi
and MATSUURA Yasunori

Laser welding is one of the methods for joining materials, and near-infrared (NIR) lasers with a wavelength of
around 1 um are widely used for plastics. However, transparent plastics hardly absorb rays with a wavelength of
around 1 pum, so that some preprocess to enhance absorption, e.g. NIR absorbing coatings or surface roughening, are
required. Recently, a Tm fiber laser with a wavelength of around 2 pm, which many kinds of transparent plastics
moderately absorb, has been put to practical use for material processing. We applied the Tm fiber laser to an
operation welding together two plates of Cyclo Olefin Polymer (COP), which is classified into a super-engineering-
plastic and is hard to glue together, and confirmed the successful joining. In contrast, the welding between a COP
plate and other transparent plastic plates (polymethyl methacrylate, polyvinyl chloride and polycarbonate) did not
succeed. An analysis of the experimental results showed that faster laser scanning speed could reduce the required
heat input per unit area, whereas higher laser power was required. In the case of joining together 3 mm thick COPs,
more than 2 J/mm? of heat input is required, so that 5 mm/s of scanning speed and 30 W of laser power are to be

standard conditions for stable welding.
Keywords : Transparent plastic, COP, Laser welding, 2um
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Establishment of daily check methods for electromagnetic compatibility test equipment

for reliability improvement

— Electrostatic discharge test and conducted emission test for automobile modules

- Daily check methods for current probe method —

YAMADA Hirofumi and UENO Takayasu

Daily check methods of electromagnetic compatibility test equipment have been developed to improve

reliability. This report describes the daily check methods for electrostatic discharge test and conducted emission test

for automobile modules using the current probe method. Through the daily checks, defects in systems, such as

attenuator burnout or poor connector contact, have been found.

Keywords : electromagnetic compatibility, EMC, electrostatic discharge and Current probe method
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Design of in-wheel motor housing and trial production using thermal simulation

HARIKO Tatsuya, NAGATSU Yoshiyuki, IWASAWA Shigeru and ATSUMI Hiroyasu

In recent years, automakers have been adopting lighter materials to address increasing weights due to tighter
fuel economy regulations and the use of large capacity batteries in electric vehicles. In order to use a new material
for an automobile part, it is necessary to measure its behavior during the processing and use of the material or to
predict it by computer simulation. In this report, an in-wheel motor housing was designed giving consideration to
actual usage environments by using computer simulation. Design parameters of the computer simulation were
optimized by means of the parameter design method in quality engineering. Heat dissipation of a trial in-wheel
motor product was shown to have the same tendencies as the one in the simulation. It was found that the parameter

design method was effective for designing in-wheel motors.
Keywords : Thermal deformation simulation, Quality engineering Parameter Design, In-wheel motor
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Evaluating tensile properties of aluminum alloys using a 3D scanner

IWASAWA Shigeru, NAGATSU Yoshiyuki, HARIKOH Tatsuya and ATSUMI Hiroyasu

These days, the DIC method has proven very useful for evaluating the strain and deformation behavior of
various materials and structural components under thermal and mechanical loading conditions. We investigated the
effect of the parallel length (L) on the tensile properties for A6061-T6 and AC4C-F alloys. We also discussed the
relationship between the results obtained and the dimensions of the tensile specimen described in JIS. The parallel
length of specimens had little effect on the strength properties, but the elongation decreased as the parallel length
increased. This is due to an increase in the ratio of local elongation to total elongation, and the elongation reached a
nearly constant value at a certain parallel length. In the relationship between the elongation and the JIS’s proportional
specimen shape factor, Lo/NSo (Lo: gage length, So: cross sectional area), decreasing Lo/NSo led to an increase in
elongation; however, the change became smaller when Lo/NSo>6 was approximately 6 or more indicating that the
results obtained by the DIC were in good agreement with those in JIS. It was also confirmed that the parallel length
should be longer than Lo+1.5VSo to avoid constraining the elongation at the shoulder of the specimen. In order to

obtain accurate and stable tensile property values, it is necessary to make a specimen according to JIS.
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Forming properties of laser peen forming using microchip laser

SAGISAKA Yoshihiro, KAWASAKI Taisuke, TAIRA Takunori, Vincent YAHIA and SANO Yuji

Keywords : bending, microchip laser, laser peen forming, laser induced shock wave
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3D scanning and strain distribution measurement of objects in a thermostatic chamber

through a glass window

NAGATSU Yoshiyuki, IWASAWA Shigeru, HARIKO Tatsuya and ATSUMI Hiroyasu
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Development of sampling methods to improve skills for material evaluation and analysis
(1st Report)

— Suggestion of a method to safety and effectively extract a sample from test materials and an

analytical jig for which analysis is difficult —
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Influence of hardenability on residual stress for carbon steel and alloy steel
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