EHD (BXUHiA ) B 7 R OHEEEMA B O ER - Bk~ DI
O=Jrfne", BHMH, RIEWIE P

Development of the medical device and the welfare device which used the EHD
pump or the functional material

Kazuyuki MITSUI", Yusuke TAKEI", Akemi NAGATSUMA” ,Ryuichi CHUJO *

Recently, many types of functional fluid and functional material are applied to a medical and welfare
field. Especially, importance of functional fluid and functional material is increasing in the device which
needed the corresponding to a user's condition. In such a situation, we developed the EHD pump which
applied the EHD phenomenon as application of functional fluid, and developed the Electro Attractive
Material (EAM) as application of functional material. Then we are applying those developed devices to a

medical and welfare device.

Key Words : EHD pump, Medical and welfare device, Actuator, Brake device

1. #8

VT AR EEORE A 2R 00 B LR BEME IR AR -OR RE AL
BIOISHNED 5TV 5. FRZAMOREDZ1L
G S D 2 LB EFREAEIR TSN L e o
TETWVDD, EROMERCERENRE CTlEZ OXIR)
WEECH Y, ZORER & U CHRENETTIACREREM:
MEIOISARE SN TS, 20X ) RBUR &8
K2 NL, FEREMERIROISH & LT EHD B4k
A L7 EHD R> 7%, £ LT, ¥~ 2 Electro
Attractive Material EAM) & 4 £+ 1) 7= ¥ RErEA £ 2 B
L, EFEEROEASER~DICHETT > TV 5.

2. EHDRYTZGHLI-EEHES
2. 1 Electro Hydro Dynamics(EHD)IR&
Electro Hydro Dynamics(EHD)¥i 4 & %, Fig.1(a)?>

£ 9 THERRME DR FNAFA U7 AR & &
FIN3 2% 2 & TRAMBFET LHETHD. Fxlk
COBSREISHTHZ LT Figlb)lirT ko —
T D& FAE R EHD Ry 7 ORF &7 -
T &7 B, EEE AL EANC LB T 52 & T,

HEN & E DS T L RTHETH S (Fig2).  fows

High voltage lnletl '

Electrode structur: V

GND electrode
GND dlecirod
In sulating fluid
S +olectrode
olectrod

(b) EHD pump
Fig.1 EHD phenomenon and EHD pump

Insulating fluid

Flow

Electrode

(a) EHD phenomenon

* HURFERE R LA e L
(T 120 - 0026 HHSR ALK TEMAT 5 %)
(E-mail: mitsui@cck.dendai.ac.jp)

GND alectodes

+ alertrods
Fig.2 Multistage of the electrode structure

2. 2 EHD /Ry T#IH L -ER#ERS

EHD R 7 DE#FE# I ~DISH & LT, BEEAR
FITOBMCRFICEE L AT —=r v h &
MRS RIS E ORI 21T~ 7= V. BUEFI O
HAEnTnb X —=4 v MIZEKEZBRENRIC LT
BY, —EDOENZEITRFIT TR AT > TV D723,
PEE OREFEICERENH TS, 2L,
JEJ % 58 U7e 23 & OJEIA DB ~ OB 2 887
HIEWREEINTE., FITHRA I ERLEZET A
H IR ATREZ: EHD Ry 7% X —=/r v h DBk
R 952 L CRIBEOMRZBIg L. BARLE
EHD % —=% v % Fig.3 [T/~ 7.

Fig.3 EHD tourniquet for human
0~50[kPa] D&iPH THEIBJEZ T FIEETH Y, iz ti
L7cHREICk LEBZITo 2, BXL% 1 T
O[kPa]7> & 50[KPaiZEZET % Z & 230> T b.

3. EAM ZIGH L1-ts
3. 1 Electro Attractive Material(EAM)

Electro Attractive Material EAM : &AW 5 1448



Lx, Fox HBAFE LTHEREMEM B CH D, ZD EA
M X, EF A DR B0 ER RN Ok & L
THEHL Wb DEERICKR L2 ) 2
— AN VAATELDOTHD., LT, IO

EAM % Fig.4 |Z/R 3 X 9 ICEEEOMENZEH L2
TR CHEA B 2 HNT % & EAM 23 EM A W59
LHEFETHENOIWEEZRTHHOTHD., &
HIZ, ZOWBIHORAEICLY, AT EMRD T
HBATA RSHED L, ElE EAM O TEE O
LR BAMI N 2 RAESEDLZENTE S, 7
B, ZOWF| & AWHERSUE, FINY 2 EE (E
BCIXER) OKk&E &, BLXOEAM & EMORF DB
fRIEAE BT 2 2 Lo TV A,

Shear resistance force
|

—

Upper electrode

= lid
7 'dsi:eztjon Fig.4 Electro Attractive
2:‘,";:0‘”3 EAM Lower electrode Matena](EAM)

3. 2 EAMTJL—FT/NM4 R

3. 1 T/RL7, EAM EBBOBITRAETHHA
WHEHL 2R3 5 2 & T, FINEEIC L 0 HIE
DN AIREZR T 272 7 L—%F /31 ZDOBAFEH ]
RETIE eV B 2 72 Bl 21X Figh lorT X H1g,
MO EAM % M OB CH i 2md &, ME
OEME ARSI S5 2 & CTEME EAM OIZRA
T 5 AWHRET ) 2 HlE ) & UCHY 32 & A3 E]
RE7R BRI T L — 7 S R AT HZ LN TX
5. 3BT, L EAM O OREfikimis A BN &
B 57202, BICEMmE EAM OEAZENSE 5
721 Tid7e<, Figb lZ-d &L 91z, EirE EAM D
MAGOEEE - FicZElbsy, ToREL

TEVRES MBS 2RSS ED Z ENAREL 2D,

=

Fig.6 Image diagram of

Fig.5 Schematic diagram

of EAM brake multilayered brake
ZDEZNES S L FEFEE Th DAk & B
FLIEHLONFIQI IR LIZEAM 7 L—%Th 5.

Speed

G

= |
SE0[mm]

132.2[x)

i
of electrode and EAM

Fig.7 The EAM brake developed with FUJIKURA KASEI
CO.LTD.

ZDOEAM 7' L—3x%, 10 EBDOEM S EAM O
HEDLEENELTEY, SOIZI3HEEL 1:6 Ol
RWEAEHT D2 LT, MDD vy %
L, RERIC EAM 7 L—3OHlE) )% 6 {712
s R EHHA LTV 5.

3. 3 EAM #AV:-LIERIFEER

BRI LN EATEB Y, EEAND O 2 R
Lo TWA., 207, FERTITAEANDICE E
ol @i bAEEIHEETHZ L% lho
TW5. Z£IT, BlETHo CHAERENCEE
T BT, VEERICHIRICHD D B OB
WBELL o TEe. ZOWBRLE LT =TT R
MESRO LD ICHEMZ G LT HEETOHR—
M gs D BRI VT E TIIBEAN 2 > TE TV DS,
BEETOMBIEED L S, —TEOLE, FIZ LK
BRI EFEFOLRBN L > THMNZAHEZERET 5
EEOBITEN TS, 22T, Hxid kb Lz
EAM 7' L —% & H\ 7z B ERERES OB 217>
TW5. ZHud, Fig8@Iord X 9IJgIcEEss L=
EAM 7 L —FIZHUD 72 v v BB X ORERT T
BEOMEONET EEZREFT200THS. EE
WZBR%E L7 2 B % Fig.8(b)Ic/Rd .

Holding parts of arm

(a) Schematic diagram b) The actually developed orthosis

Fig.8 Upper limbs holding orthosis

4. #E

o 1L, BEREMEVRIADIGH & L CEHD AR 7 %,
Z LT, MM EIOIEH & LT EAM OB EIT
W, FNFENDORHBAETED LT OTE 21T > T
7=, AENE, BEARFMCERIh TS ¥ —
=7y N ERETA D (12 E O R AR O 72 D1
EHD > 7% nH L7-fksR, = L TIEEFRDLRE,
FRIC BAE 280 7o & MEFFT DR DT AR — NEE
& LT EAM 7 L—X %0 L7 EEEERE R OB
WEAT- T B%IT, SO ITHEREMERIR-CMREIER
Bl FEFRCIEAIE SR~ DG & B4 LT 72828 0
R ZIT> TITETZWNEEBEZ TV D,

SEXH
1) RJEEE, = st )V EHD R FEREER L Loy —=
7y NOBIFEIZ BT 2 BBERIRFSE, K 28 AEEERKTE T L — RoX
U — AT LE SR SCE, 103-105 (2016)





