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Fabrication of micro-prism arrays using thermal nanoimprint

TOYOTA Toshihiro, YANAGIHARA Wataru,SHICHI Wataru and NAKANO Masaharu

Automotive lighting devices, such as headlamps and rear combination lamps, have advanced functionalities, but it is
required that the sizes of functional modules be further reduced. Communication lighting is a potential novel functionality for
automotive lighting devices that has been extensively studied. In communication lighting, communication between humans and
vehicles is enhanced by vehicles projecting pictograms onto the road. In this study, optical elements called microprism arrays
(MPAs), which constitute numerous small prism arrays, were fabricated as a technology for the realization and
commercialization of communication lighting,

The process for the molding of the microprism array involves thermal nanoimprinting, in which structures are printed
onto replicas via the pressing of preheated resins and die stampers. The stampers were fabricated using ultra-precision
electroforming. The masters required for stamper fabrication were constructed using two-photon polymerization using a
femtosecond pulsed laser.

Thanks to this, transparent masters that can be used as optical elements were also successfully realized. These processes
yielded replicates with high shape accuracy. Furthermore, this study demonstrated that these replicas can serve as optical

elements for projecting pictograms that resemble the intended optical design.

Keywords:Micro-prism array, MPA, Thermal nanoimprint, Electroforming, Micro fabrication
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SEREGHASE BERE
Control of food sensory responses by lactic acid bacteria fermentation
HORIIKE Hayao, UCHIDA Kunitoshi and TORII Daishi

We have been working on the development of fermented foods using microorganisms'>?), and in doing so, we
discovered that by fermenting habanero, a type of chili pepper, using lactic acid bacteria from Suruga Bay, which is in Shizuoka,
Japan, can make it less spicy and mellow. In this research, we also aimed to develop technology to control sensations such as
spiciness and hotness through fermentation by elucidating the fermentation conditions and the mechanism by which habaneros
become less spicy and mellow. As a result, by fermenting habanero paste for one week at 15°C  with the addition of 3% NaCl
using lactic acid bacteria Is332 from Suruga Bay, the response of the pungency receptor (TRPV1) was attenuated by more than
half. The emulsification state of habanero paste changed due to fermentation, suggesting that the fat-soluble pungent components
and their state of existence may have been denatured and the influx of capsaicin into cells may have been inhibited, resulting in

a decrease in spiciness.

Keywords:Lactic acid bacteria, Habanero pepper, fermentation, pungency receptor

ZINE CIEDE T REER S OBIRICE Y MlA TE I 2293, 20T, FETO—MThHDH/ vixuE
HEEHEZ OV THREET D 2 & T, FRBREACNITR L DND Z ERbh-oTo, AT, S BIT, SR
RSB DM E AR D A N =ALEfRIT 5 2 & C, FBAZ L 22k - R 7 EORGE 2 HliEd %
BANOBTZ B8 LT, E OSSR, BB RSROFFEE 1332 ZHW\ T, 3% NaCl B, 15°COEMET/ vIxm
D= N 1R 2 2 & T, EHRZBA (TRPV1) DAY 1/2 LLFIZEETT 5 Z ERH LN E o7z,
T, FEACL D KB AS—2 FOFALIRIENZL L T2 e, AH =R L E LT, RIENETH 53k
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B ERRZE X IR DEEICHEET LS

D=—REFKREL PlREFRAO N L—c 2 Tk
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MK-K61 (/N Y =w27 (FF) ) ZH T/ x
o:Kk=2:1DEENLTX—AMBL.EEHL 3%
D NaCl ZRM L=, 2z, LLFICRT 4850
HRE N T IO KA HE 0.1%E 72 D
LML TI5CT 1 HMREEEZITV, pH OE
fBERE L, 2B, ZhOOIEEEIX. Sf2
FEFEDN O 4 4F I TN S 72 B AR B AR AT T~
U YA FPFEEZIRILT 25 72 O Wi ik
WETER UIoii= 72 A BR%E ) I2B VT, J’RAMY
LU WEYCHERE K Z S BER & L CHE
SINZbOTHY, Biafle pHIKTREZ R L72H
etk (Lactiplantibacillus plantarum) T&
Do

- Is117 (BEyiBifime (X o3/ V) k)

- Is3156 (H-F (VEHE) ¥EKHk)

- 1s332 (HF (FHHE) VK iER)

- 1s363 (HF (FHHE) yiEKER)

X 1

aYAY =
VA AYAE S=200) S SIEAVAS = PA S

(2) ZREREOFM
7. Vo oifRsl

2.1 (1) THRLEEE N XRX—X N
HEL, FFICERPEALNIIR T2 EE LT
[s332 g~ N rN—R2 NERBRAIR L Lz,
DAY EERE H-19 o . 17— % —RF-109K (fR = 7
L) A VT 3, 000rpm T 3 4y iE O A BE L 72
#%. b5 25uL % 25mL OE WA (140mM NaCl,
5mM KC1, 2mM CaCl:, 2mM MgCls, 10mM HEPES,
10mM 2Lzt — 2 : pHT7. 4 [ZFHE&) 1Tz =% AR L
T AIFH—THSITHBH L. 1,000 EAR
VRIRE LTm, 2hE SHIC 10 59 DB BEAIR L.
10, 000 £ 75 Btk K OF 100, 000 £ 75 BRI 2 R U L
77,
A. ANTTIA A= TRV DHROHEEE
b b R B B R Sk o HEK293 fi i 2 . 10%FBS

TEEAIT TR
(]

(Cell Culture Technologies CC3008-502) .
50units/mL ~X=< U > (Gibco). 50mg/mL A bk
L7 bk~ A ¥ (Gibco) K OF 2mM GlutaMAX

(Gibco) ZEHL X NNy athE A — 7 IVEH

(DMEM, Sigma) (Z7C 37°C. 5% CO2 H CTHERF L 7=,
7. HNTTEALRA—DUT

OPTI-MEM £5#t (Invitrogen #£8) {Z T human
TRPVI 5% RV D cDNA % N T VAT =7 va v

(EA) L7z HEK293 #fifu 2 | 3. 3uM @ Fluo—4 (%
LT MR R EE, AL ) 2 a3
Beihp < 37°C. 30 A & = _X— |k (EILE
&) L7z, 2 OMBNEERE LIchN—H T A% 2.1

(2) 7 LR ORI CUevg L, #t & i
AR CHE LTz, B A—H T AEENFEY A
T LIRS NI T v NIl AT, 201

(2) 7Ol LIEBEHREROIEEE LR
N—2 N FWEEHR L, 22T, TRPVL &1, b
AT DEWRESY (T A v r) L 42CLLE
DE, B2 EORIPITINE L THRAT 2T v %
N T TH D, MIBNICFEET DA 7
FA U EETHZETHAO L, MilNIC L
VULAF U ENRRAT DH & TEROI N A
DIEFZELTHMIZY T TV EED I ERALR
TWb, BNV T EA A=V 7T, Iy Y
LEFEA L THIEEHT D Fluo—4 SR NI E
ASITERY | ML R E 2 SO B EE 7 &
THET D2 L TREDINEZFHmT 2 Z &
MWTE D,

2.2 BRELEZBHT DA =X LDMH

FERAZ KD FEHROWHITD A 1 = X KZDONWT,
LR D 3 DDARENE 2 b,

WAL 1 2 SRR TH D0 TV A > FED 53R
RN 2 : TRPVL OFEEELA~D A 7 A v o fEH O E
iE 3 RN ~D T 7 A > VR ADIE

INHOEE1 ~3IZOWVWTHRET A7, LT
D (1) ~ (3) TR LEFETHRHEITo T,

(1) 31 : B A Vo R S i- TRtk ot

2.1 (1) THEILZ4EDOREE /N AT —
Z b 100mg I A Z / —)L 50ml 21z, EEiES
B CM-1000 CBRUER b as bk (BK) ) 2 H T 15min
W Lz, D%, 0.45um D 7 4 )V Z —T Al
L. UPLC ZHWTH TV A o EREEZHE LI,
UPLC D&H%E2FR 1ITRT,
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R1 BT A U oE&E
X4y N
I Waters ACQUITY UPLC System
(ACQ-SM, ACQ-BSM, ACQ-PDA)
VIRTANN ACQUITY BEH C18 1. 7um
2.1X100mm Column
Vs B At 0.1% HaPO4 in water
B: Acetonitrile
i 0.6 mL/min
7r7ovx b KM (min) %A %B
0.00 60 40
8.00 60 40
9.00 0 100
11. 00 0 100
11. 20 60 40
13. 00 60 40
71T MR 40°C
T H R 280nm

PUBHE A& 2ul.

(2) EHL2 : AT A~DI T A ¥ REAHEORH
ZHETIZ, AEDOFIE T T TRPVL DIRE 233
FI L7 —ANHEINTWD Y, 1332 DREE
IRV EASNDIABBEEIZBNTANARED
FERNJEITT D, LLFOFIETHRE 21T 72,
7. RBEANFRX—Z NOIBE

2.1 (1) CTHBLZAFEDOREE N R 1 —
Z h%& 4,000 X g T 10min /O HEL T EiE4%
SDHLTZ, T A Mi11i-Q KT 10 52K
L. 0.20um 7 4 )L X —"TAid L=t . UPLC #{l/E
Wt L7z, UPLC &M% 2 12737,

®2 WS EM

X2y WA
HEE Waters ACQUITY UPLC System
(ACQ-SM, ACQ-BSM, ACQ-PDA)
VIRV ACQUITY HSS T3 1.8um
2.1X100mm Column
RBEIR A: 20mM NaH:POs in water (pH2.5 IZH%%)
B: 60% Acetonitrile in water
it 0.4 mL/min
77z b K (min) %A %B
0. 00 100 0
3.00 100 0
3.50 0 100
4.50 0 100
5. 00 100 0
6. 00 100 0
7 NRE 40C
B R 210nm

POBHEA & 2uL
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A. FLEEBRANZEO TRPVL GBI RIETE
2.1 (1) LD LT NaCl Ik NN x|
N—=Z2 MR L HABEAZRNE T 15°CT 1A
MEE L= 056 B4 14ul 49 ECL .
5.79mg/mL OFLEE 14yl M % T, 2.1 (2) 7T
E R OB IANL T 14nL (2 A AT v 7 L,
1, 000 fEAREIK E Lz, ZN&E S HIT 1053
BEREAR L | 10, 000 35 A7 BRUIK S OY 100, 000 35 A7 R
WAL, IV T A A= TITHWS
ARROMER R ORI N T DA A=V 71, 2.1
(2) AKkO2.1 (2) vEEBRIZIToT,
(3) L3 : MEN~DD T A ¥ HABREDRE
BT A AIREMEOWME TH Y | BUKIED
B A a8 Y T TR AR R IR BL T 5 TRPV
WAER T 5, —F, Bacillus |BIZ X 21 7% A4 >
YOESRIEEICEIVAERT AT A ME
NTHA T DEEUEEM Th DB, T A v
R B BUKMERNKE W DICHIRE D IEE —
HBIZN T v 7SN, FHREE LSOV &2
HINTWE Y, —HT, " xueodaFRit, ¥
WRR oy 7 7Y A LRI UK RBEIETH D, £ D
T, "z —2 N EEOR, BT AT
GRLORESHEZTRIDZET, h TV A
DOIGEME DAL ST D E#E 2, UWTFDS
ECHFZ21T o712,

7. NNARXaR—ZXFEEOI TS UERE
2.1 (1) THEILZ4MEOREE NN AT _—
2 F%& 4,000 X g T 10min BEODBEL =%, L
T 200pL % 2oL F = — 742 L 0 (1. 8mL D A & ) —
Ju N A R CM-1000 (BT B AL 2k (K)
) ZH\WT 16min 8% L7z, D%, 12,000 X
g C 10min 1= 047 BfE L 7= BIE % UPLC @Ik L
7co UPLC DGMFIZER 1 LHERTH 5,

4. N"AFXR—Z b EEOATH

IEREE -5 (=02 7 v (B &) % H
WCHIEZEIT> 72, 2.1 (1) THHHLL 7= Is332
FEWE NN A=A F & 4,000 X g T 10min iE
D7 BfE L 72 B3E 2000l 20N v v — LI ARVHIE
L7,

7. RLESF

2.1 (1) THHBLL 7 1s332 FFE NN R aR—
Z k% 4,000 X g, 10min @ O40EEL T RiEE2 %y
B U7z, B L7z B3E &2 2R B KIS T 10 5 L,
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B E 45 A I T 2B Zetasizer Ultra (Malvern
Panalytical #:8) % H\CTEIAEEGELIEIC ThE
JE A A 3 U 7o, RL 8%, IR EEYE TR L
7o
T. pH OFEIZL D/ "X mX—2 b HEOBEREL
2.1 (1) EFEFEDHIET—Z MEL, NaCl
K OFLR T DN, FEREZAT > TR VASK
o~ — 2 F% 8,000 X g T 10min L4 HEE L .
FiEZE LT, U BT pH % 1.66 (ZFH%E L T
AR CcofziER Lz, €Dk, 15CT 1 HHF
EL., B COHEMHER LT,

3 HERBLIUEZL
3.1 ZEEISENPWIT 5 HBESEOREL
(1) HBBEZ AV RESE OB

1 BB (CHE L7z pH 2 LL F O 3 I2R
I, FEEBHLART DO NN F B —Z D pH 1% 4. 77
Thole, WTNOEKS ., FHEEIZLY pH 2
KTFLIE.REBELIZE A ILBHE 2 LI,
WTH O D FHRAEE L TRV | FFIC 1s332 T
PAZETH o7,

#£3 1BEREIREE®R DO NNIRXBX—ZF) pH

273 L Is117 | Is315 | 1s332 | Is363
pH 4.66 3.83 3.53 3.51 3.49
(2) ZHEEINEOFM

Is332 Z FHHWTHEE L A2 a2X—X D
TRPVI JSE M L7 & Z A, EOFRERTYH,
FLBE 2 L DOANAFER—Z kB E R A
OPRFTI B 72 (K 2), FFIZ 10, 000 {54 R
T35 & INEREIZ 2HU EoENRR OGN
oo ZOZ EDB, 3% NaCl K ON0. 1% 1s332 %
WML TI156CT1HMHEELITO Z & T AKX
17— A F® TRPVL AN 1/2 L FIZEE8 95 2
R bmnoT,

3.2 BREISEEZWITT D AN =XLDMEH
(1) APV AT U BHRINT-A RO RE
INFETOHE T, Bacillus B OHEC, BHF

DREEZ LD, DTV A BRI L, FEHRMR

WETT 57 —ANPEI N TS 7 ILEEE I
KXDHBETCAANRXTBEX—=R NFD T A

TBANFERT
(@]

PRRENTVD PR D720, BTV A v

GEOWEEITO TR, "I xa X=X D

BT A BT, BREBEICLDIENR AN
Mol (K3), 2D b, BTV A D5

FRIZ &0 FEBE AN AN B AN— 2 b OEREE L

TZR[REPEIZ/ NS WD E RN o T,
ek
1 ———
0.8
X
#© 0.6 ok
ol
1o 0.4 T
0'2 - - ﬂ
N el |
1/100,000 1/10,000 1/1,000

AR = AR T B
X2 YLERHE Is332 ZFWIREEIZ XD
BT

OAFEEML MIs332

SR FREE VT 1aM A YA S TR 2 R kR
Mean+SEM, N=142-457

*p < 0.05, **%p < 0.01 (t—test)

~ 0.3

']

~

oo

E 02

o

41 0.1
0

WL Is117

Is315 1s332 s363

FLIE B K

K3 RENNZXuXR—ZXRNFOHTIHATUEE

(2) BEBANA~D I TY A ¥ UiERHEORE
7. EEEANROR—Z NFOILBE
ZAVETIT, AEEDAF/E T T TRPVL DS 398
BT D —ANRWE SN TS Y, 15332 DIEEE
RV EEAISNDIABRBEIZCEWN T ANARTD
FERATTI T D MRETT o720, FTREEA—X
FNEBEFTOALMBEZNE LR EZXK 41277,
1s332 DIEEEIC LV  ~2— & b EEFIZ 5. 79mg/mL
DB D LR A b Tz,
A. HEHAA e D TRPVL BRI RITTEE
15332 Z HHWTHEE L7z 3xmX—2 FHD
JLEAE A & (5. 79mg/mL) LRI UEEL 2D X HR
HEED N NF T R— A MIFLEE &M%, TRPVL &
BraiHhLzE Z A, ISEORFHITR N5
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7o (K5), Z2DZ &t HEEITIEWAER L7ZH
f73, TRPVI ~D A 7 A > OfER ELET D
72 E L THBENANRT R —Z FOFERPHEG L
TZRREMEIX /NS, TN E TICHBOFETT
TRPV1 D& 2355 L 7= 47— A Tl 50%FH 3 28 7
SIDOHBEN 20 £ 12uM EHEYSNTE
D, TOLEDOH TV A VU BRES500M TH -
7o ARMERFOILELIR X, 1, 000 {547 T 64. 3
W THS T3, BT A 2 RN 300nM FEE T
b, ZD 2PN b N— A M ORk & Tepk
DIBFEL TV, —HichEizcE 220,

7
6
a5
E
o 4
E
i
4 2
1
0
JLERE 2L Is117 Is315 15332 1s363
FLIE B ik
4 HEEANRZTR—Z N EEROLBEE

L-, D-HEe & o

1 n.s.
|
0.8 o
X
0.6 |
% n.s.
a
E 0.4
N.S.
0.2 - - .
0 ]
% 1/100,000 %1/10,000 X1/1,000

INANRE A= A RO ARG T

5 RIEENNXTR—R MNMIHEREZRN
Lz x0T AT U ZRIK
TRPV1 S DAL

Ofl@mEE L " x o X—2 NBALBEEL N3

72— MZHEE% 5. T9mg/mL ¥SI0

Mean +SEM, N=152-238, t-test

(3) MBEN~DOH T A ¥ U FRABRE OB
7. ASERRR—Z L ERON T VAR
ANFRA=R D EHERON T A v Rk
HELEZEZA, BEICIVDZOENEA LI
(M6), —H.3.2 (1) OFEETI.
N—R NERIZBT DI T A v BT
IO BE L olz, ZHEDZ END, N—2A
NROI T A R BRI LD BEPICFEE

AYAY:- =

TEEAIT TR

[#H5]
LoObWREBICEfLLIEEZEZ BN D,
0.12
—~ 0.1
—
E 008
E 006
Eﬂ 0.04
0.02 I
0
FLEEE 2L Is117 Is315 15332 15363
FLI: B bR
M6 FEEN/SKOAL—2 b EERO
TV A VU EE

4. »AxuX—2 F EEOCATH

LB E TIRIMO N F 1 =2 NIV T,
La bt Z2 I B 1T 2 JEME A L* 16,44, a™
10.31, b*: 22.87 1% L. 1s332 & fHWTIEEEL
T zxeN—2Z2 ~ EJETIE LY 12.92, a©
3.29, b*: 13.08 ThH o7z, LNIHE, +a 13k
M, +HNEE MO AER L TE Y, 1s332 THEE
L= b EIEOHN, RERSLEBIH DTN
LERTHR T, MT7TITRT LB, AR
THHREICLY EFEOARNEI o TWnDH X9
RN,

‘N

K7 »AxaRXR—XMEFEOCBEOER
£ WEEE /2 L. A Is332 ¥R

7. RLESF

AR AR—A b EIEORLE AR &2 RIE LT
fMREM8IZ/ART, IEE R L TIEEHRERN
3,473nm TdH - 7278, 1s332 FEEETIE 2, 638nm (2
B L. BT 0MRE L 7=,
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20 1

15 7

10 1

A (%)

100 1,000
K% (nm)

X8 FEENANFTER—Z KN FEORESF

oo  JLEAE R L, = 5332, NNR D
N—A b 10 fFICAR L THIE

T, pHOFEIZL B ANFEN—Z b EEOBREEL
pH 5. 14 ODFRFEEE NI F T X—Z N FiEE,. Y
kA BT pH 1,66 ([ZFHTE L7- /B, EiRICA
DEIER AP (K9), kI HT
I, 7Y by T = ROMFELITRARY | pH O
Bezdo5b0nlenmohTngd, —J, AL
Ha 1HK ICTHELZLZ A, pH#lE L
NR—Z b FIET, TP TOWLED LV RIS
bl (K10, A, HEHb LV EATHD K
ICRENTZZ Enb, pHDERTICEY | JEENE
D FEEGTHIHACREABIE S, Wy &Ky D
SIBEREEATERTREMED B D

= —

AINRNxaRXR—2 M EE

pH & E#% (/& : pHb. 14, 45 : pHl1.59)

X 10 ~A_AxaRX—2 ~EFE

pH FREEZ 1 HE 15°CIT THE
(Z£ : pH5. 14, 4 : pHL.59)

UET~=DfRE2E LD L, EEEICED,
AARERR—=A2 NOHACRENRE LT EE X
bivd, ZOZ &b, BEMETH 2 FHAT O
T DAFAEIRBEDNZENE L, EIE 2 855 S & 7= Al aEE
IR ST

TEEAIT TR
(]

4 (L

[ ZBMRISE 2 WG T 5 5 S O f(k]

TRPV1 2 AR DIGE DEACD K & WIEEESRAE &

LT, Is332 Z MW T, 3% NaCl #ish0, 15°CC 1

BREREBEAITH)> Z T, "X ENX—X D

TRPVL SN 1/2 LFICHF9 92 Z E N LM E

ol

[RREISEZWT T D A B =X LD ]

(1) "X ERX—=Z NHOERFERHS TH D
AT AN ONT, BEICLDI2EFED
BAIZRONR o722 D, FEREETO
AB=ZANE, BTHA T DOHRIZED
DTN EB BT,

(2) AWBEAZ BRI L TR AR T R—Z |
(2. Is332 Z W THBEL IR 3xm RX— A
hERREOHLEZRML TEH ., TRPVL LA
WA ey o Tz, ZDZ b, FEEDS,
FEAMALA~D I TV A oS ZE L TFE
R 2 8059 S Wz ATREME I &0,

(3) Is332 ZMWTHBEIZ LY | ~aagxm~—
A NOHAGRENEL Lz Z & T, REHET
& D EIRAGT R0 DR EEDNZ L L, Ml
WD T 7Y A 2 i NS S AU2E R DN
59 LT AlREEN R S LTz, K VFEMZR A D
= A LRDOT=DIZ, 5% S R DRETH L
HCThD,

i EE

WG W =72 & £ U 7= i B 37 KK
PR A Ty B O B bRk B B e OV R 75 1T
B THIALH L B £,

2 Uk
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CAE fEMTIZIA)1F 7= PB. MDF Dy > 7' S8 H

TR W F o AT
ZoN—LTA VR RIS EiR R

Young's modulus derivation of PB and MDF for CAE analysis

FUNAI Takashi, TAMURA Katsuhiro, OIKAWA Takayasu and NAGASAWA Tadashi

In recent years, furniture manufacturers have been considering the introduction of CAE (Computer Aided Engineering)
analysis as a technology to reduce prototyping and testing. In CAE analysis, Young's modulus is essential. Therefore, in this
study, the Young's moduli of PB (Particle Board) and MDF (Medium Density Fiberboard), which are commonly used for
furniture, were derived in two ways: one considering infinitesimal deformation theory and the other large deformation theory.
Comparison of the two and the good reproducibility of three-point bending tests by CAE analyses using the derived Young's
moduli suggest that infinitesimal deformation theory can be applied to PB and MDF up to a stress of at least 18 MPa, and that

the linearization of this range can provide Young's modulus utilized in CAE analysis.

Keywords:CAE, FEM (finite element method) , PB, MDF, Young's modulus, furniture
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Survey of elderly care facilities for the development of toilet assistance devices

YOTO Yi Tsuyoshi, NAGASAWA Tadashi , KIM Sunghyek, TOMIYAMA Hitomi and ABE Ichiyu

We conducted surveys at five elderly care facilities as part of the development of a new toilet assistance device.
According to the questionnaire survey, among the residents of the facilities (434 individuals), 58% still have some ability to stand
during toilet assistance. Through the work time analysis using video footage of on-site toilet assistance, we were able to identify
the duration of the transfer movements that put the greatest burden on the caregiver. If it is possible to maintain the standing
posture of the user during the round trip to the toilet, it is estimated that the time required for caregiver transfer tasks could be
reduced by 62%.

Keywords:toilet assistance, questionnaire, work time analysis, behavior observation, transfer
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TR FRAERE  PEEEZT AgrhEEtET mRTOET REOET
Study of discoloration of wood, wooden products, etc. in living spaces

MURAMATSU Shigeo , WATANABE Masayuki , KIKUCHI Keisuke , TAMURA Katsuhiro and NAGASAWA Tadashi

In this study, we conducted tests to confirm possible factors such as disinfectants that cause indoor contamination and the
discoloration of wooden products, and to consider the causes of such problems. As a result of confirming the effects of alcohol,
disinfectants, commercially available cleaning agents, and alkaline solutions with regard to wood discoloration, we found that
alcohol does not cause discoloration, but that disinfectants and commercially available detergents cause alkaline discoloration
upon contact with the undiluted solution, and that alkaline discoloration occurs at pH 12 or above. Furthermore, it was confirmed

that fluorescent X-ray analysis is effective in obtaining information on discoloration factors derived from inorganic elements.

Keywords:discoloration, wooden products, disinfectant, alkaline discoloration, living space
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Fatigue properties of semi-solid cast joints fabricated by friction stir welding

IWASAWA Shigeru, SUZUKI Hiromitsu, ISOBE Yuta, TAKAHASHI Masashi,
KAMIKUBO Yoshinori and SUGIURA Yasuo

Keywords: Aluminum alloy, Semi-solid casting, Friction stir welding, Fatigue properties

BEERIB IR A U T2 PR IE MR T O S E A TR~ T, PRRRIEO £ % F) MaEa%k. Eiiik
BLEEATEMB IO TS M (A% T5 ) @ 107 BB 1T AR X 1%, ZF1F 130MPa, 140MPa

Thv ., TEEESE LT ACACH 54D T6 #4 (ACACH-T6) IZH_TEV, JEARED L S,

AR f 3kt

EEOFFE R Ma HIAE L T, FRERIEM I, shERENAshThH Y. HESi L ThH D Z &
M HRZIOE SR L UONMERDY ACACH-T6 [ THIHI SNz ¢ E 2 b,

F—U—N: TAI=0 LG8, HERMEOVIE, BESHRES . ML

1 ZC®IiC
PYRREIEIEIL, 7V = U AFRE S SO
PHEEEZRKE LM EXE5858EETH D, Fxld, F
TRRALTE L7 A1-7T%S1-0. 5%Mg—1%Cu &4 (%1% mass%)
D FEEREEES (FSW:Friction Stir Welding) fkF
%, #A A M L7z ADC12 B4 E gk L
ACACH A4 AW T BB IC R TE W TRRE 2 1
DI EEH BN LT, AFIEIE, W& & LT
BEERRERMETH D FRHEICER LTS,

2 Fik

ST RBRICHE U 7o B RSB D ARk L
7o ARBRICHL L7/, A%, SlEE LR
B (S EEM) . BEA% T5 LB V&2 1T - 725k}
(T5 #4) ZME L7z, gkt & LT, T5 i s iz
VIRRATER . T6 LB S 372 ACACH B /1884 (R
B 0 Al-T%S1i-0. 4%Mg, LLFE ACACH-T6) % HE L7z,
T5 AUEE T, BE2O F £8 % 185°C X 2. bh RHE# % i
T6 ZLER I 540°C X 6h 7% K M+160°C X 6h PrEF%
e Uiz, LIS, BERHIEES L TRV REED R
BHE R,

O EEM, 6 M OB IS L OV ACACH-T6 D
i & 2%, Zh 24 65HY, T0HV 38 LTV 101HV T -

n

Too FETRBRAIL, HEA I & EAAIZHE 6mn, JE S
4. 5mm, SEATERRE & 40mm (2L L, XA —
/N —#400 THFEE U7, P 575A8RI3, SERUhERIE T
SERFE EHP-UV100k1-020-1A ((BE) Sl /EmRriHd)
Z VN, SRS 20Hz, S JIEE R=0. 1 DL Lz,
P IR A 22 I XA AT EE 7B (SEM) SU3900 (M
EEERERTRY) 2 e,

3 MBREEE
3.1 WEHHABRMER

X 12 R a2 T, WIS MEL 72D
LA E TOMOR LBITIER T 5, RO 107 [B1)%
FUBE X, PIERVSIEAS 1 ACACH-T6 DF) 1.4 5 &
720 FEREAEAC X D msREA b R S T,
FERATEM O FIT, RIS TR E SER S
PMETT 200, 10" [N DI AVIE S 1X T5 £
THI 140MPa, #2565 F EM T 130MPa L 72 o7z, 2D
PFEAVIR S DK TIE, #A1C X 22T O MK T
WZERT 5, WTHORTF S, ACACH-T6 (2T
WIENR S AR LT,
3.2 TRIEAEAR

X 2 3 L O 3ITHETF P 55 R 1] 22 o9, AT R
TEGEE T o 7=, BIUTFRT R DO K[

* Bl OPEEERHR  HEEERR

el U TEEAOEIERT  WRSEHRE 28 17 5 (2024)

_31_



220
o CERORICEE (BHE)
TREF

200 .

80 “w, Fob ik H

o, MPa
-

160}

140

[

=120 ;
ACACH-TE
100
R=0.1  F=20Hz

bt}

104 16“ Ifjl" 107
el £ Tl L& NE, 8]
X1 R

A TS FEEN @ fEF-To 4

X EEEBOEA (RF) -T5 %4 B ACACH-T6

(a) o :180MPa
Nf:178, 355

X 2

(b) 0 :150MPa  (c) o :145MPa
Nf:2, 248, 069 Nf:350, 374

WHWE (&F)
(¢) ACACH-T6

(a), (b) HEF-T5 #1,

100 44 m
TR J

X3 JEHWE
(@)X 2 b oA
OE IO
()X 2 (b) DA
(APTFAxT—vay)

X 4 #HB Sl *Hd)ﬂ:&ﬁ
R F-T5 M7 45 :ACACH-T6-T6

%%Ebfwtoﬁﬁi e e s RE 2 1 O
I 7 S AR IS & SE PERR B AR I 2 Ay v T T (K
2). PRI, Ak AR L, Wi o
-7 =0s ADMIFRE~ZAKmEZ 2L TEBY

TEEEAFFERT
[/ —}]

(K3 (a)) AMTA—varPiiEanz (X
3(c)), JEMEAIEMEIY, BAROERIZIEWATEIZ
it 2 & NFIEHEE L= & 2 AT, e~ Bk
37 BN ST L o IR OIEFEN K
M%k&of%@ AR MM AR E W (X3
(b)), JEFHIEFIROMEAEIL, ISR ENIFE/NS
< (H2 (@) &) 2ofe, ZhUE, ISR EWIZ
ERELER IS LB BHEr 2 D6 )
LE e, BENEZ VT RD D THD,
PYRBEIEAL Tld, T5 ALFRIC X 0 R X8 B L
7oo ZAUZL, HrifaEfkic i@ﬁm RO X A3 HE 0
VU722 & CRAGREICKTT 2PN EL o727
HEBEZBND,
NYREMEIER DKL, ACACH-T6 (Z HL~ TR &R
ULEE OB S IR AE LB S (XA, K2 (), ()
2RV T, ARG IZB W TH IR E O 5 2
PE S5 AR BRI I I\, 2 D Z BT, IR T
BABEAEB I MR ICEYMET200EE 25
N5,

kT D RGBT o4 S FHIE, ACACH-T6 (2~
THRD T CH 5 (X 4), JE 5 IEEEIIZ BV T
BEUIEL o Al FHNE KO, o F7 & 224G Si A
DR 2R LTz, B2 , Si kI
WEMOBIEELZ RS ICSE, ZORBRBHDIR
BHEZHD D EEZOND, YRR A3 E
PR S 2R LT-D1X, BERAEDRL R L 725 K
/NS NZ BTN A, 3L Si MR CTH 572D
A ORIUEEN IR SN2 d LB 2 6D,

4 F®

1) FEBAOEH TlE, EFORIUR S IR
NTETF L7z, T 107 [N DGR S
3 % £ 41T 130MPa, T5 #4 T 140MPa T&H -
77

2) METIL, ACACH-T6 (LR TEVENIR S 2R L
Too TAUL, FHERATEM Tl Buh iR
fads L OE AR amﬁﬁﬁf%étw%%®%
EBIMBEERIGI SN2 LB b,

BE IR
1) EfEAM RIS LI ERAE 7 v 2
=0 LA EMETOFRRE. § R TR BN

TGRS, & 16 5, 1-7(2023).
BRI I T EEARIFZCET WF9E S 38 17 5 (2024)

_32_



TEERANRTSEFT
[/ —F]

R 7'm 'L /ONF EEM A~ DR RIIRD > & OIERL (55 2 )

- HHRIER T ORET -
B SRR/ 177 NI =
HEHESHASHE BRES

Fabrication of highly adhesive plating on polypropylene/CNF composite materials
(2nd Report)

- Research of injection molding conditions -

TANAKA Hiroki, ISOBE Yuta, IWASAWA Shigeru and SHINOHARA Keigo

Keywords:cellulose nanofiber(CNF), polypropylene, plating

AHFFETIL, RN a2 /ONF EEM DD - S HTHE

(ZEHRTEARAT 23 K E

AoV Tz, BIR

JE & SIS 2 2 S TR LIZEEMEHTE L, = o F U 7 ROFRHRL S 00 - SATHE~DOR %

T T A SRR DREITHTDIED,
HivEDs A B9 % 2 LR ST,

X—U—R:Blu—RF ) 77 A8—,

1 ZC®IiC

RNYZFar by (PP) (3B B EHBIAEM BRI H
DEEDLMEITH D05, MDD - DI mE AR
o x & L=BliZ 7, PPIZH XN TEN
X, BEIEME, MAMES 25 C& TH R 2 HisERE
DI TE D, Y ClE, PPICEVE—RF ) 77
A N— (ONF) AT 5 Z & TH o HTHESCE
%ﬁﬁﬁﬁ#é:k%%ﬁbf%k”oxﬁ%f

FHHRTE S D3 8 © ZHT PRI RT3 8 % st
L7,
2 FHiE

2.1 BHIEAEIOFREL S 15

#UBHX PP/CNF &M 2 W, ONF O & f &0
10wth & 722 & 9 2 HiRMIFHM (727 7 ~ il
KZW20TW-45MG-NH-1100-SKG) Z W T L k%
U7z, ST CETH R Ed ECLOOSXTITI-2A,
BRSTHIE ST« 220MPa) & VN, SALEEE X 2 K %E
(A\BLA<B) B HHBE ST S /KHE (1, id, iii,i<iidiii)
LT (BANREE, S 3RO 7= IR
IR AR EE R OV H R FE 23 0 > & M7 I R &
Ty F U ROREMIICED L D 2B R KT
TREE L 72,

I, JEBHLE Sdr ZFFf L7z, Sdr 1R EEN T

FHIREBNE L Ty F o 7R OMEEES L L, Do &7

RN TueLr ok

2.2 Ho TN

ABHIMAEZ I RIELBRIC L D=y F T
ATV 5% IC B =y r L Do X i L
77
2.3 FHlm 5L

Ty F U7 HOFRMA ST, AR TR (7 4
7 v 7 8L Talysurf CCI HD) Z V>, Fiofifs
FIMFFIZ
KL TENLETHERLTWENEERTHIETHY .,
ENRRZWIEERBENHNZ & 2RT, Rl
AR E T IMEE (B S~ 7 2 5LSU3900) % H
W, BIZR LT, Do HOBREHIOWT, BT
V7 b (ZAPEFERE Win ROOF) % HV b > ZHTHY
mfgEE B LT,

3 RREUVEBE
3.1 TyF T O
TyF T TSdr PR L, =y F o 7H%D
Sdr (ZE&RNRE T & A EREBIS N2 oT720, &
HERERBDMEEEARLE (K1), =y F U 7H%D
SEM 1T, S H 5 s %t U CHfiE R D 1 m~%1- 1
m F2E OFEMTE DL R ST SRR S E
WEE 1 um FREE ORGH ) DB AT VWRIFLAS B R L
FRIA U TR SEAT  FoERs

%175 (2024)

_3 3_



TWiz (M2), =y F 7 TSdr 3K L7-H#
I, = v F o 7T K o T ONF ZNE o —E5 23 i %
THRELTHMMNBEASNTEEDEZLOLND
D, 2L T, BEoREIHERE (A8 13k
OELEMENEL 7252 Z Eonh, FHEJTEICK LT
TERR S A7 45 P O FLITEL A L 7= ONF 2 3RINA] o fid
HIZELHbDEEXOND, £, FHHAIEREON
FRFL A /NS T A0, HAMIS I R & 72
2 AT O A % U J@ I TR E DR RSy AN R AT
T2, ZDH, AXURBIXIREMED BV PP U v
F IR & 72 D SHHIEREE 3B NG & AVWTS )3
KFL, AXBICERIT D ONF ZiRmAI &N & < 72
LI, Ty F U TH%OSdr DR LTEEEZD
N5,

15
2 L]
[
=10 -
210 "
= ]
oF
[ o a
ﬁg 0
5 : ©
0 . - _
| Il 11
BYFERE
B1 SR EREHS

W STNEE A @ &TEE B (k& TR

B

Y HENEI N

B | i

ESTIRTR T

TyF 7% SEM &

TEEEAFFERT
[/ —}]

3.2 o xFBIHE

WT IO ST 8 o X ORI A
b, BFefERER/ ool SBNREIC X
HRERFTIR SN2 o720, BN EVIE
Eo ZATHENMEZ 2R AL (K3), Z
U, BEOYFTCOMIE L B OFERY TH Y,
TyF U HOREHINDREIWVIFLE, Blo—2A
el EEEE LIEERENKREICEERE L, il
A& BN 2 T FREER H 5,

4 FL®

ABFFETIL, SHBRIERA DT v F 2 7% DK E
HESRW o MM KIETTREL R Lz, £D
fik, @MREITT Y F U 7 BOREM IR0 - &
HritE~ R & 2R B2 KT S 7200 T2y ST
PBNEE, =y F U THRORMMENRRE 2D,
o TS A LT,

SE IR

1) HFZER fh: RY Fa L /ONF EEM~D
ARG 5 & OIER-— v F o 7% ORI
PEIR & oo X BEAETRIE -, FR 0 IR T3 B A Ze T
eSS 16 5, 53-55 (2022).

2) MPFHER « FHHRIZIC I B il O i EhEL .
SER TN o # —iFE#s No. 19, 47-52

(1995).

3) F. Pisciotti. et al.

& Science, 43(6), 1289-1297 (2003).

. Polymer Engineering

BRI I T EEARIFZCET WF9E S 38 17 5 (2024)

_34_



TEERANRTSEFT
[/ —F]

PURRERIAE CERL U7 b — b o v 7 ORI

SRR

BTAR
L SaVeag wE 2557 B o/ N S B3

AL
(ZLESS

i T
refIERA]
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Considerations when handling cellulose nanofibers (CNF) that contain resins
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Development of a method for the quantitative analysis of cellulose nanofiber (CNF)
in plastic products
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Influence of cellulose fiber agglomeration caused by talc
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Evaluation of micro-prism arrays mold made by thermal nanoimprinting

- Surface roughness measurement using coherence scanning interferometry -
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A development of Micro-Prism Arrays achieving image projection
by principle of lighting optics

- Feasibility study on the implementation -

Toshihiro TOYOTA, Wataru YANAGIHARA,
Wataru SHICHI and Masaharu NAKANO
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Proceedings of the 30th Sessions of CIE, 1, 1237-1243 (2023)

Keywords:Micro-prism array, MPA, Novel lighting, Image projection, Microfabrication
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Effects of pH and salt concentration on freeze-thaw fractionation of soymilk protein

MATSUNO Masayuki, MURAKAMI Kazuya, MORITA Kazuhiro and SHIMOYAMADA Makoto
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Journal of the Science of Food and Agriculture, jsfa.13322 (2024)

Keywords:freeze-thaw fractionation, 7S globulin ( 3 -conglycinin), 11S globulin (glycinin), sodium chloride, zeta potential, soymilk
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Investigating thermal denaturation kinetics of 7S and 11S proteins and lipoxygenase in soymilk
through ohmic heating

MURAKAMI Kazuya, MATSUNO Masayuki and SHIMOYAMADA Makoto
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Journal of Food Process Engineering, 46(12):¢14493 (2023)

Keywords:denaturation, glycinin, lipoxygenase, simulation, soymilk, /3 -conglycinin
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Development of Shizuoka Prefecture's original sake seed koji

SUZUKI Masahiro, HAKAMATA Masatoshi, IZUKA Chikayo, YOKOZAWA Ken, TAKAGI Hiroshi,
KATSUYAMA Satoshi, IWAHARA Kenji, SUGIMOTO Yoshikuni, IWASHITA Kazuhiro,
SHIRAISHI Youhei, WAGU Yutaka, MOCHIZUKI Masataka and TOTSUKA Kenjiro

Until now, the main role of Aspergillus oryzae in sake brewing was thought to be the saccharification of raw rice.
However, in recent years, it has been reported that it also has a significant effect on flavor components other than sugars contained
in sake. In modern sake brewing, it is common to make koji(molt) using commercially available seed koji. However, the sake
brewing industry in Japan’ s Shizuoka Prefecture has been calling for seed koji to be developed that is suitable for sake brewing
in the prefecture using Shizuoka yeast. In this study, we will report on the development of Shizuoka's original sake seed koji, the
first of its kind in Shizuoka.

Keywords:sake, Aspergillus oryzae, seed malt
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Development of prediction technology for microstructure during hot forging
- Predicting the size of grains formed during dynamic recrystallization -
KORENAGA Sosuke

Hot forging is a processing technology that is widely used in the manufacturing of metal parts. In order to enhance the
mechanical properties of products, it is necessary to obtain fine-grain structures. In hot forging, it is possible to refine grain size
owing to dynamic recrystallization (DRX), and DRX behavior depends on the hot forging condition. Therefore, it is crucial to
predict the size of grains that are formed during DRX (DRX grain size) in order to obtain products with enhanced mechanical
properties. In this paper, DRX grain size is predicted from a constitutive equation using the Zener-Hollomon parameter
combined with finite element analysis. The proposed method is verified via a hot-compression test on Ti-6Al-4V ELI alloy. The
predicted and experimental values of DRX grain sizes have been found to be generally consistent with one another. Therefore,

the proposed method is expected to be an effective tool for predicting DRX grain sizes.
Keywords:hot forging, titanium alloy, dynamic recrystallization, grain size, finite element analysis
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Effects of strain rate and specimen-sampling direction on ultimate tensile strength

KIMURA Kohei, KORENAGA Sosuke, KANEKO Yamato and KUBOTA Makoto

Keywords:Ultimate Tensile Strength, Strain rate, Rolling Direction, High Strength Steel Sheet
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Development of the paper manufacturing technology using waste fibers from textiles to
contribute to sustainable fashion

ITO Akira, KAWABE Chika, FUKASAWA Hiroyuki and SUZUKI Shigeyosi

We developed recycled paper using waste fibers from textiles in Enshu, which is in Japan™ s Shizuoka Prefecture, and
succeeded in the trial manufacture of recycled paper containing 30% waste fibers using a factory paper machine at an actual
factory. It was confirmed that the paper extracted by the actual machine had the same performance as commercially available
printing paper. The recycled paper that has been developed is being used for business cards, shop cards, and other products after

exploring its applications with textile-related businesses in Enshu and textile-related organizations in Shizuoka Prefecture.

Keywords:paper manufacture technology, recycle, Enshu txtile, cotton fiber
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Study of applying TEMPO oxidation method and defibration methods for energy reduction in
cellulose nanofiber production
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Development of micro-optical components for projecting symbols onto the road
- Shape evaluation of fabricated optical components -
NAKANO Masaharu, SHICHI Wataru, YANAGIHARA Wataru and TOYOTA Toshihiro

We have developed a micro-prism array (MPA) to project pictogram on the road surface using LEDs as a light source.
The MPA consists of minute prisms with different elevations and azimuths of the inclined planes, and as such it is difficult to
fabricate such a detailed shape by conventional cutting and injection molding. Therefore, an MPA was fabricated by
stereolithography using a two-photon polymerization method. Then, the MPA produced by stereolithography was used as a
master to make a mold by precision electroforming, and MPAs were replicated by thermal nanoimprinting. The shapes of the
fabricated MPAs (master, mold, replica) were measured with a confocal microscope. It was confirmed by optical simulation that

the angular error of the measured inclined plane was small enough so as not to affect the projected image.

Keywords:Micro Prism Array, stereolithography, electroforming, thermal nanoimprinting, road projection
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Design of lighting system for pictogram projection using micro-prism array
- Evaluation of projected images using optical simulation techniques -
SHICHI Wataru, NAKANO Masaharu and TOYOTA Toshihiro

Micro-prism arrays (MPA) are optical elements consisting of a two-dimensional array of micro-prisms that can project
a pictogram image simply by passing light through it. In this report for the efficient design of an MPA, the effects of design
parameters such as the number of prisms, light source distance, light source size and prism tilt angle on the nonuniformity of
brightness and blurred contours of the projection image were elucidated by using optical simulation techniques. As a result, the
following three guidelines were obtained for designing an MPA that can project a good pictogram image. (1) Increase the number
of prisms. (2) Increase the light source distance. (3) Reduce the tilt angle of the prisms to 30 degrees or less. By using these
findings, it is possible to efficiently design an MPA that projects a good pictogram image.

Keywords:micro-prism arrays, pictogram projection, optical design, optical simulation, projection performance
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Operation status evaluation of equipment using IoT and machine learning (2nd Report)

OHTA Yukihiro

The purpose of this research is to retrofit IoT to equipment that has been in operation for a long period of time and to
construct an operation diagnostic model using the Maharanobis-Taguchi (MT) method. Regarding the ability of the MT method
to determine whether operation is normal or not, it is shown that this method is more capable of making judgments compared
to two other machine learning clustering methods. In addition, for the operation diagnosis of motors that are often used in
factories, the operation diagnosis model is trained using vibration data during normal operation acquired by retrofitting IoT to
electric fans, and is able to set appropriate judgment thresholds even without vibration data during abnormal operation. We show

that the amount of calculation required can be reduced by applying factor-effect analysis.

Keywords:loT(Internet of Things), machine learning, MT method
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Proposal of preoperation inspection methods for conducting disturbance measurements on
electromagnetic compatibility test

- An example of a failure in an artificial mains network -
YAMADA Hirofumi

An example of a failure in an artificial mains network during the conducting of interference measurement for consumer
appliances is explained. The failure described in this report may not be confirmed even in cases where inspection or calibration
is performed by an external calibration organization. It is shown that this failure can be found by performing impedance

measurements as a daily check using Nano VNA, which is a low-cost, handheld vector network analyzer.

Keywords:electromagnetic compatibility, conducted emission, impedance measurement, daily check, Nano VNA
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A method for evaluate the durability of plating on connector and switch components for

electrical vehicles
YOSHIOKA Masayuki, TAKAGI Makoto and KINO Hironari

We investigated a method for evaluating the durability of plating applied to terminals and contacts of electrical connectors
and switch parts. A testing machine was fabricated that measures the contact resistance of the contacts while putting a sliding load
on them. The durability of ordinary tin plating, tin plating with a new brightener, ordinary silver plating and silver plating with
anew curative agent were evaluated using the testing machine. As a result, it was found that the tin plating with a brightener had

the highest wear resistance and its contact resistance value was also stable.

Keywords:Connector, Switch Component, Tin-plating, Silver-plating, contact resistance, Durability Evaluate
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Effect of atmospheric gases on the densification and chemical composition of aluminum alloy
fabricated by L-PBF additive manufacturing

MOCHIZUKI Tomofumi, UEMATSU Toshiaki, TAKO Shinya,
KINO Hironari and OOSAWA Hirofumi

Keywords:metal 3d printer, aluminium alloy, nitrogen gas, relative density, nitriding
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Spinning and biodegradable characterization of PBS/PCL blend polymer-monofilaments

OKI Yui, SUZUKI Shigeyoshi and KONDO Takashi

Keywords:Biodegradable fiber, Polybutylene succinate, Poly (e-caprolactone), Monofilament, Melt spinning
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A Development of Micro-Prism Arrays Achieving Image Projection by Principle of Lighting;
Optical Design and Numerical Estimation of Lighting Performance

SHICHI Wataru, NAKANO Masaharu and TOYOTA Toshihiro
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