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Underwater Wireless Communication utilizing lonic Conductivity of Seawater

BKEN, BKAREMRTRROEAL, HETEL
Ry —7)L — aX b, WA, fEEOETRSA
BEFOBPERBERN (BEE ZFRER XK
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@ Communication methods for maintenance and inspection of
in-seawater buildings and in-seawater pipelines

. . - . BRERTA VLR o
@ Cable: Disadvantages in terms of cost, durability, and convenience :é:?, Yo T A=

@ Acoustic: low speed and low capacity, EM: high attenuation, Image of Wireless monitoring -.>
Optical: disadvantage to turbidity in seawater pipelines BE/lcET3
BRRFEE  Solutions | ETHSTERYEYS |
wBhrO—, BKEQRY F2FIALEZY LA LEZSZ) VY Rate (bit/s)
= = s, 100 M o ——— 2 Depend on turbidity
Eiﬁa)%ﬁﬁ1§ &ﬁﬁ t ‘ig ( itﬁ 6 ﬁiﬁ BRFEDEPFERERS = L PEtl_ca_l _,PDIIL,LII()H ality required
— HREEHRE OHR oM
B4 A L BEEZFIALEPEREESHR (BEHER L BEER) .
Comparison between existing [Our Work]
— BKADI F VIEREERESAZTIR, BEAFIR underwater wireless 100k | 10 Mbit/s ~10 m ~
communication technologies
@ Real-time monitoring utilizing underwater vehicles and in-pipe robots and our method 10k [ T
@ Communication method completely different from existing wireless technologies | om M IS IDistance (m)

@ Underwater wireless communication utilizing ionic conductivity of seawater =~ ----------
— lonic conductivity in seawater is converted into electric signals for communication

| (Bt Advantages T focsher
BKOEREABWELEH (BE e BEOLH) l _i%??ggj ﬂ
35K 7 — L C25 m, 5 MHz~ 1S S % T T iy
B - RAEFETIRKEET (Bofomk,
BKER) TIOm~, | Mbit/s~OEEATHE o heesoooooo

0.67 us ‘
-26dB@8mV) 1 J -55dB(18mV)
\1 10m 15m@15MHz 4 25m@SMHz

Electrically Independent / (FE“T‘)

25 miBk 7 —ILRIESEHE (BEB#ISm25m) &

1
1
| Signal propagation in 25 m seawater pool
1
1

@ The higher salinity of seawater advantages signal propagation M‘ﬁn\/ﬁé o i (Sm@1SMHz 25 m@SMHz (FFTonly)
Vou = 10 mif7K/ X1 TR S S5k MHz
@ We demonstrated 5 MHz signal propagation ; 1 us S?;ﬁ?;mpagaﬁz lt ;5 I\E? ( )
at the distance of 25 m in a seawater pool Vout ﬁ -35dB (8 mV)@1 MHz | inl0mscawaterpipe
@ Communication over 1 MHz at 10 m in seawater pipe (opaque) (FFT) W “ WW“W :_ 41.6/2USD

where acoustic and optical waves are difficult to utilize @~ ------------
BREAORY b miﬁiﬂtﬁiﬂu @
In-Pipe Inspection Robots Market

Y= = Size Forecast 17.2{8USD
9 7 J |~ Hiiﬁ Targets (Source: Facts & Factors) FRHRRE

(CAGR):

s . ol S o o N —— - 2022 0 2028
ﬁm§u$vh(ﬁm&mm7vzb,ﬁﬁ%%ﬁﬂ)m% =
X - BIE HNERICHREASNSBRAOKY b

x AN - ARG e 71(:'35;1-\ g I:F;—}: A0
FRTBMEL LTERY YRR LORBEET=SU>S [ o Eorzmry v
@ In-Pipe filled with seawater in plants inspection robots market Business Potential of
@ Underwater vehicles for fishery, aquaculture, and port and river maintenance Eﬁjﬁ?&gﬁmmw

@ Food hygiene wireless monitoring in soy sauce tanks (Source: COCN7Z 1 —JL K

ORy MEESR)
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Molecule delivering nanotube stamp and stamping system

R EHF  AUVIONA  IVIOE  IRIVEUT
Background/Problems @y 6229/mol  66kg/mol  269kDa  500nm <
2 o Y o g
RES - R - BHEBEORLZWHEEMEN DHER oo  Udyw @ @
MRANEIT 2R ORENEEN TS, A -

HIRFFRBES T/ Fa—T7ELVRIVTIRATLZRR B e _ .
ERARHL SBEERVAEL EERIGH w0 S P _,_j/
@ Delivering substances with different sizes, shapes, and charges into cells x O&ZO S,

I

@ We have developed a hybrid nanotube (NT) stamp and its stamping system.
@ The proposed technology can be used for basic and applied research (regenerative medicine, drug discovery, etc.).

mg/ﬁgiﬂiﬁ AFT WS- AFVEVTVAT A ”'---"-'

Summary/Solutions HIRE =
FARME D F/Fa—T(NT)RZRFE -~ &M
=1 - . 5, - = T/72-TR —_ B8 ST
ERFIC, HRRICNTZHEAT BHDI AT LB gy
HIRATRHC & 2 MBI AP E A - i Bl Gy /
@ New materials: a hybrid material of metals and conductive polymers NTs wanee I 1 00 0 T

@ Nanotube stamping system for molecular delivery and extraction

@ We proposed the system for physical insertion of the NTs into the cells and for accelerating the molecular flow by the external voltage.

{Bfit¥ Advantages e -
MHEmMITF /s =—Fn
EVWEAMES L UHIEFEEZRER o P e e R FARRR
=0 2 —k, | e P A "
AhaA ' * (+ 2 HED | (F/EEED
YN EPHNEEL EDEAH TR w3 - , .
BALHEERU Y 257 L THFEE o . | -
hiiH 2= I .3 .
@ High delivery efficiency and high cellular viability MESR ; L — :l;n{ i
R BaER | 48Ry
@ Ability to delivery macromolecules (proteins and organelles) SE——Y = : = ”
@ Succeed to deriver and extract the molecules to/from the cells Wl = = s Fhi‘&

A #K (Hela) b E AR (Hs27)

=7y rhg  Ha

Target Areas/Products

AV — eIV (RELHEE) DRES &L URFE
MmO DMEEAPHERE
F/Fa—TE - RV TI AT LORES &L VR

@ Manufacture and sale of smart cells (new types of cells for medical/hospital applications and for synthesize some products in the cells)
@ Molecular delivery and extraction test for cell therapy

@ Manufacture and sale of NTs membrane and stamping system

otHxEEL == Liff BERMAXFEUY—FA IR—>3 >0 —

E-mail : contact-tlo@list.waseda.jp
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Wireless monitoring system for human small signal detection

= IRAEEBES [ oeww |
LE- Y 2 ——
Background/Problems
loTH R DERICHVHMEIRERES EBIRT T e
ABIHDF/NA ABRHSNTWS. o
BRE - BFGERSHI AT LAZRRE :: Eeona-z oo DDED
VTP STINTINA R - GRIEHAHERMEISE = b\ _e3s
@ Target: Wireless human monitoring system o n:;.M uim : JI? o

@ Problem: Low sensitivity and efficiency for wireless detection

@ We proposed the parity-time symmetric resonator circuits for human monitoring system.

WS AR [a2-0REEGER | (44 v-DRBEERE) |
N\ ¢

Summary/Solutions Re G oL 2t L L G BEERIR

IRE - XD 7« - HRANTERRES O RS {%}} % % % % % % {E%}

BRHEEROMICEERITZEM(E Y R ZDXFFIA) s CVHET CUHET e

BR - A2V « X205 0 AELEEREHA a1 o
(R,=RR,=R) B&K SHAITHE or M ?5 I Ar (R;=-RR,=R)
@ New principle: the parity-time symmetric resonator circuits . §|__asar & e
. . L R T y 8= ——|=e
@ Add a negative resistance to the detection circuit only |4R + Zkrl . [ e 0

@ Wireless monitoring of resistance, inductance, and capacitance change

{Biit¥ Advantages RS : EERREHAL v X

: =0 =4 ' s 4 RET
ZNETHNGD > L HEBEES DR P e
YUl BRFE, IR MHIREAVATRE i e o -

~ i .‘ lli! : Fia
BRI : BIEEREEMOH | W én ) W
(Y: i i Y L ﬁﬁ 17 7 ||
nables wireless measurement of weak human signals. a4 - g HRIE
@ Sensor side: no power supply required, cost reduction possible e T

@ Detector side: only add negative resistance

=7y FHi5 Hm

Target Areas/Products
ERREZ NS EGtE VYA
Bl : ¥ — kA Y b L Y X (RARELHERR) o
BREHAH L ERBET) A AAOR PTG S
@ Wireless biosensor for health monitoring *I o T A I Y .:2 T ;
@ Example: Smart contact lens for glaucoma and diabetes detection | | U i«lw‘ i& r e b ety

et Intraocular pressure [mmHg]

@ Implantable medical devices for wireless sensing and therapy

ofiNER : =% Ll EMAXEUH—FA IA—S 35—

- ~ — E-mail : contact-tlo@list.waseda.j
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Development of wiring-less power-feeding elements
for mass sensor realization

% &2 Problems
O Y ADIEHEMIAE IXOTHEDRBIZIIRAR
OLITF  BROERKZ Y READERICEIRT SR F
OWBERTIIL I TTOMENET
SENEERELF TENISHTEDERTLITTH%Z
AOHDBETEXH1 YY) —h 6 I0kmBEA TEHIERATEE

@ Wireless sensors are key technologies for loT.

CEIRRNEE S EIE (155F&5:6955747)

Rect :RF h ting i Ily achieved by RF-DC .. NPT .
®Rectenna: RF energy harvesting is generally achieved by c-Axis zig-zag polarization inverted ScAIN film

conversion using a rectifying antenna
@ For weak RF signal, however, RF-DC conversion efficiency,

significantly decreases because weak RF signal cannot activate the . ‘7&"&""3 .
RF input | Piezoelectric transformer

diode in the rectenna.

M—' 12222224

e )
SR TN CEBBROHERIES LI IS SN °
SHBRESEEAVE 5> REMHR Em—— L
5L o7+ ORMEREEI BB BEREICHKM EAIN | 'W\(W\r s
| RIS S &, GHE R \\\ 5 | output
@ c-Axis zig-zag 12-layer ScAIN film in digital TV frequency adiiitails ReDctufller L 5

were fabricated
@ We experimentally demonstrated the transformer EE L XDEE

based on 4-layers of c-axis zig-zag polarization The transformer based on c-axis zig-zag

inverted ScAIN stack resonators. polarization inverted ScAIN

{2it¥ Advantages .15
& EROL Y7 HHl L LABBLBRTHRDEES <)
o HORERT & Y &INEALROBARE TR

@ An RF input signal can be increased with increasing

—_
o

the number of output layers

@High efficiency and small size

Voltage Gain V,
S]]

#—4 v bHiGE Targets % 200 400 600 800
Y Frequency (MHz)
O rYHE
S EEFVRIZKBEEFF
Dkt #6585 3500 MHzf$iE <
@ Sensor markets H12E0 8 FEIZERIY
@Contactless power transfer market Experimental voltage gain

o EL  BH mEIEL2 HIa [EE12 BMEXFZEVY—FA1INR—>3>t>459—

oFif : BLF(il FEETFHAN BARHESER SBREHNHRAM e s
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Development of Composite Materials Consisting of Polymer and Protein
for Molecular Recognition and Sensing in Vapor Phase Use and Storage

HFRPREDSDEFHRIZIE, REPERICEDLIEREERIESY (VOCs) HEEhd

L% ™
Background/Problems 5
FHSERA A A RAE IR CRRE=2 ) Y I EICER f )

BRZAVI NI TV EEEREESRSVA, Vv FRECPASRARFVDELREDFELH S a—
@ Biogases (breath, skin gas) contain volatile organic compounds associated with metabolism and diseases
@ Non-invasive biogas measurement is useful for disease diagnosis and health monitoring
@ Enzyme-based biosensors commonly require use under water-wet conditions and preparation at time of use

BE A RRE

Summary/Solutions =

S R
10-40 kv

BLRESFRICBRESELIYI 707 7 A N—DE Y77
ERHRO—IRTHERTE, [ETOARNEICZO £ & ERATTE L
VOCTHB LY/ —INHRZRET 531 F 2 %2 BF w7

@ Microfiber sensor probes with enzymes embedded within appropriate polymeric materials

@ Easy preparation in a single process of electrospinning and directly usable in a vapor phase
@ Abiosensor to detect ethanol gas as a VOC is developed

Btk Advantages

BREEMBRHOBEAEDEIZEY ., T/ —LHRERE L SRELITIZER = e
TP AN— Xy aBROTO—T ZHRBBMENEC . HRDA S sHAFEE ;%;Efggg;’gg*fff%j 2
HRDY v FRETERT ZERTO—7 & ) bISEEAEL 4 ;;gg;;;*:,%;g?;; s
BB PEAREE D & 5 |CIIBIERETRESRAB L T Ay T2 AT OSENE

@ Fiber mesh shape for enhanced gas permeability and fluorometric measurement for high sensitivity

@ The fiber mesh shaped sensor probe has high gas permeability and can measure gas distribution

@ Faster response than the enzyme probes used under wet conditions NI2F v ESV—DLRENIT
Iy —=NAHRIZEY ., BRIC
@ No heating is required, realizing safer use BREShIEAEITFL
) Fig.2. BAFRICBREZSE L1787 71N —
2—7v b hiE EHam A9Ta-RYHTA—TTOIY ) —LHZDEKRLE
Target Areas/Products _ _
[0 ERORRRRRRRNRRNRRRRRS (11 1|
]I/ —LARE Y (lDOVOCIKREHADERS IRET) peskcacd |1 5
Y=y Ml | [RR] RBEHERLES R T Lo [ERE] 7L O—IUKEEES |
@ Product: Ethanol gas sensor (expansion to other VOC detection) T I ™
@ Target markets: [Safety] Drunk driving prevention systems. [Medical] Alcoholism treatment '

Fig.3. L%/ —ILHRER
HERE. T/ -l

BE%100% & LTH
AWRIE. RAENEHAS EEHNTLMRT ZHARE L ORAARTH 2. B ND. RELEY
YA 45 FE2021-122143, PCT/JP2022/ 28692.

$®32: K. litani, M. Nakaya, T. Tomono, K. Toma, T. Arakawa, Y. Tsuchido, K. Mitsubayashi, N. Takeda, Biosens. Bioelectron. 2022, 213, 114453.

ofixEL : KH E BREXEUY—FA IA—Sa > —

z ., = il & -tl list. da.j
OFFE : HIHilifE cEEITYY EHENER A



RE / BoRERE AL IcrIR 1 EEtRl

Visualization measurement using pressure/temperature sensitive paints

BR/ e
Background/Problems

EBREDENPREDDHOARLAEBEEDOTMICE VW TEE
HERDEAKM TIIFTVRERDRETENCEEDODHZETATHEHN#LL

@ Visualization of pressure/temperature distribution on the machine surface is important.

@ Measuring with high spatial and time resolution is difficult by conventional measurement.

BE fRRE

Summary/Solutions

RE/RRZR EFIENZENREREICK > THRABENE(LT ZERTEN/RES T2 AE(L

@ We visualize pressure/temperature distribution on the surface using pressure/temperature sensitive paints ,which
change luminous intensity depending on pressure/temperature.

2. BADK ST ZiRR 3. BN/ EENRERRIE

INARE—RAXS

< <=

Be EH/RE >F B¢ ENLRE >F

{BNiitE Advantages FHADEF

1. BRE/RiRZENDZEM

BtllEs EHiAIch
EEXHI X, YVaryREAEE . :
s Ty v SThbic:) 2 G )T
= UL ZER 9 AREE

(UmRT =L, 24 27O%LRILTOEHIH AR

@ Applicable to various materials (metal, glass, silicon, etc)

* AL >SEICH D TLDIONRE/BCEER

@ High spatial and time resolution ‘ A ICBITFBK[iaREDREETAG ‘
(in microscale & microsecond level)
R — 0— w b T‘F*%/i'% o (a) gas-li‘yd interface rcl
Target Areas/Products l @ M ke (TN
AR EDRIRRETICE 1T 5 ST without correct;’on Lo B
27 DRE DDA
YEETNA RZIZHT B RBDTEOR R \°) {taER
b & URIRE 1B B O .1
@ Aerodynamical analysis of transport instruments jith cofrection =
@ Thermal analysis of the power devices’ heat generation (Matsuda, Y. et al., /nt. J. Heat Mass Transt, 2020)

oA ER :#H BRAASEUY—F A IR—3a> o y—
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Monitor for stress substances

Background/Problems

OO ETHEEEPREIZ TORBMNGEEIINE (B1)
ABEBDLD DFRWEMIEEBX Y T IVARRDEENZFERDIC
ANLAREDDLIT SHOUSHEREBZHITTVWS

@ Mental burdens in daily life and at work are accelerated by COVID-19 (Fig.1)
@ Mental disorders have health effects on animals closely related to humans

@ The tedious hassle of stress tests hinders health management

B2 ARRE

Summary/Solutions E1. SElcTEHL
NETROENPT K HEDEVNY YAV RSV YR VY (E2) ARL2ZRS
HRORBIEBOR b L XY—H—EFARICRE U SERICIEE ot b et e

cannot be put into words

MEDERTH S OEELRIRL ZXIR

@ Development of compact, easy-to-handle, fast-response silicon transistor sensor (Fig.2)
@ Simultaneous detection and multifaceted understanding of markers of different origins
@ Simple detection from minute amounts of saliva and sweat

{Bfiit¥ Advantages

PFREEIC DNABRKRYEZRAWTERTORE LERZAHEIC

ROEEBAMLARIVEVYTHHIWMEIINFV - ZzERERE 2. l{\ﬂ%%? (N
ForRIC & 5420 E L AR R B et
Fig. 2. Compact multi-
@ Using DNA-derived materials as receptors to enable storage and use at room temperature element sensor

@ Highly sensitive detection of trace amounts of cortisol, the most important stress hormone

@ Technology for repeated use by washing is under development

2—7vy bhig,/ ®a
Target Areas/Products

HEEESLUORY RYA RTOHEGERANLAEZ=Y— (H3)
RETHBINY MR EDEYDOTIHFEEBETEIA ML A VY —

BEICBITBPANLABEICL2mENE E3. bgHh10uLDiE
BHS R ML AR

@ Simple salivary stress monitoring in daily life and at the bedside (Fig. 3)
@ Stress sensors to understand the feelings of pets and other animals that are our friends Fig. 3. Stress detection in

- . as little as 10 pL of saliva
@ Quality improvement through stress management in livestock production H

oXER : KIE B2 BEAAZUY—F A IR—S3 2> —

OFiE : FJ - SA JRIFEATEIE Tel: 03-5286.0867 P
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Establishment of new chemical reaction methods

W& BE
Background/Problems

O E-H-TRE#EREZERLE7O0LZXDEE
O WIRIDETORREZITA LIcH L WEZRIDEHFORR

@ Establishment of new chemical reaction processes that are difficult in beakers RA7OFINNL R
@ Chemical reactions applying specificity in microscopic
reaction fields EoRAA] EREE

(K (B Flow
BIE,RRE
Summary/Solutions

O EHDBE Ok, X/ =)L) ZHVWE-ERK
O FEAVIFA-LIZLZRARDOER
O ERYMDAERYHT TN AT

® o 0 @ © ¢

E—h— R TAUBTINAR
@ Synthesis using two different solvents GEFD (RERIE)
@ Realization of interfacial reaction by fluid control E—AH—TCIlIEE#L28EZ BV - RE R O Pk

@ Device design to extract only the product

{Bfiitt Advantages

=5 UV-vis
© E—HD—TEFARELKESXS /LD R
FRER /
O DENLERL-HBEEBWMYEL
@ Interfacial reaction of water and methanol ¢

impossible in a beaker E—H— 4 o0FNA A

RAATNARZAV2BEREICL 25HFES

@ Efficient crystallization and extraction

=7y iz Haa

Target Areas/Products
O EMESHIAKROONSAIE - RE
O BERFEZAV-EGHER - KB L
O E-D—TRERE#LG{EFEENDHHA
@ Drug discovery that requires high-purity synthesis

@ Synthesis experiments using precious reagents

@ Application to difficult chemical synthesis EREHFLEIVNIEDRyF Y IRUERORY HL

OfixEEL - AP XKFB BREXZYY—FA I/ R—arery—

OFE: +/ - 51 7EIGHTILE E-mail: contact tloglist.waseda,p
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Activity change in the brain associated with pain relief

LY
Background/Problems

FRRRADEERICKL T, ZEYWERICIIRANH D, RBERLIKHSNTWVWS,

BRI INhETIC, EFZy RROEERIMTW/INY FZ2BETT 52 ETHERADREICKIILTWL
%o

Z DEHREDRICRAD EDFEEDFEHNEILT 5D EARARDAKE (NIRS) THAN, #
ICZDERZRENICELSES L THEAENHNETZOTEREVIEWSIRFHZILT .

@ It is so hard to identify the causes of chronic pain, and thus to relieve the pain, complementary and alternative
medicine is required.

@ We have so far found that adhesion of pyramidal thorn patches on the pain region is effective for pain relief.

@ Near infrared spectroscopy (NIRS) was used to identify the brain region that was changed by the patch treatment.
Then, we hypothesized that if this brain region could be activated/inactivated, the pain would be relieved.

BE ARRE

Summary/Solutions

BB ICE DB NMABIEERTEF
(lDLPFC) 'C‘JI[lums@ﬁT?’J‘%&) '51’Lfco
THDOLEEENEL T W,

@ The oxyhemoglobin levels of IDLPFC became
down, i.e., the activity was suppressed, during

pain relief. T 7 5 1 7 .3 55 NS GERARMETST )
X F DREHEI I & 2 RIPE LR ORI

BERE DREB DHRE

I

{20it¥ Advantages EOESMURITEAL

left dorsolateral prefrontal cortex
H UEBHICIDLPFCOEEZ TIF5 2 &hTENIE. HED
RIEFTELRVWEYREISKRITEHES, IHBDLEIEA
Mz 5h. MOEREDHIRICHERT 5.

@ When we can suppress the activity of IDLPFC by exogenous stimuli, we
can escape from drug treatment, which is not expected to have a large
effect. Consequently, the side effects are suppressed and the medical
costs are cut down.

A T g w0
Target Areas/Products M 38
X
N30
RIBHICIDLPFCOEEZ TIF5RIBIZAH ? 5 45 |
EXERBREANDER, X
IDEZE & DFE, 3 18
@ What kind of stimulus can inactivate the IDLPFC E 1.0 -
activity? H o5
@ Development to pharmaceutical industry. é A
@ Cooperation with psychology. &

upper DLPFC  right DLPFC left DLPFC frontal pole the OFC
OPre mPost

oTHxER : Bk HEA BREASEUY—FA( IR—>a >t y—

OFFE : WH - WANFRIR BENEWEEE Tei: 03-Eonmanay I randp
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Flexible Thermoelectric Generator using Kirigami Structure

W& BE

Background/Problems

QO TFNAIROERE LTRERENFEHETNATWLS

O EROABRET /NA RE—MBAICEECHIT SN LA,
AREELRETEICHIAFISHETHS Z LHZW

@ A thermoelectric generator (TEG) is attracting attention as a power
source of loT devices

@ While conventional TEG is generally rigid and unbendable, heat

HEHEN QWA TRLABRET NI R
sources around us commonly have a curved surface

A TEG with attachability to a curved heat source

BlE fRRE

Summary/Solutions

O PYEBEICK Y BRICEEZ NS

@ Kirigami structure gives the substrate flexibility

{Bfiiff Advantages
O ELER LBV EEELABRTFEZELDDD

TINA 22 E 0BT ER P HFEER A ATHE Y EEEE AV 7L T LRBRE
O FEERD S BIETTHE Flexible TEG7_;|:|\n: lffrigg%'iogrﬁzture (Type A)
CUIHEBEICKYVEAFTANKECERTSHI LT, K&

LREEZZRBIILHTESH, REEHVKZL [

@ Using rigid, non-deformable but high-performance thermoelectric
elements, flexibility of the entire device can be achieved

@ Kirigami TEG can be fabricated from a flat electric circuit substrate
@ High output power can be obtained because large temperature
difference by out-of-plane deformation of the kirigami structure

10 mm
_— =] ] O .
=57 FhiE o Y SRR T LS T LBERE
Target Areas/Products F1X14 2 (Type B)
R Flexible TEG using kirigami structure (Type B)
O BEECPAGLG EHERENISDRE

O loTe ¥ « BMREET /NI ZDER

O BURBRERVIITITLTNAR

@ Power generation from curved heat sources such as high-
temperature pipes and human body

@ Power source for loT sensor and wireless transmitting devices -
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@ Wearable devices that does not require battery replacement https://www.youtube.com/watch?v=JNxfoJM4fwl
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Dissimilar Materials Bonding with 3D Nano Interface
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@ Application of thermoplastic carbon fiber reinforced plastics
(CFRTPs) for next-generation mobility, their weight reduction,

recyclability and functionality improvement ~_ Hot press A5052 7 );JE = ?}A?ﬁ
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@ Improvement of bonding strength by silane-coupling treatment
@ Direct bonding of CFRTP and metals by hotpress ?gké
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__ Non-adhesive film
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@ Higher bonding strength due to anchor effects T S S OV [
@ Excellent in recyclability for only metals and CFRTP use BRI ST 5 & R
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@ Simultaneous joining and forming BEY 2 7V HEN T

3 20
Z—4y bR B T ;
Target Areas/Products s, L\
S0 e .

WEMERT, BTHE. BUSOMEEES | . ML A (CFRTPISPCO

CFRTP & £ B OFREAHRIORR . - AR
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@ Development of new composites based on CFRTP and metals NSRRI By M EEEES | BARECR FE
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