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Development of the axial moveable rotational type EAM brake device

for the application to the arm training device
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Abstract: In recent years, strength training has been carried out for the purpose of self-reliance of the elderly. And small
size, light weight, and easy load adjustment are required for the strength training device. Therefore we developed the brake
device using a functional material called EAM that we have developed. And we decided to call it rotary EAM brake device.
In this brake device, a resistive torque can be controlled by the voltage. And, we developed the wearable upper limb
training equipment which installed that brake device. And this time, in this study, furthermore, we developed the new brake
device which has movable axis. And we tried to apply this new brake device to the wearable upper limb training equipment
for the purpose of adaptation to a natural motion of a wearer's elbow joint.

Key words: Upper Limb Training Equipment, Functional Material, Brake Device

1. #E

EEE O BYNLER, FIRENKTOTE, AM#EAHEOR
BHAEBME LT, AL —=02712kB3 )Y F—
a UMThb T, L, BEFHAISN WD FL—
=Tk, BENPKETH LD, REMZARS
n, Fio, MOWARORHAREL o ZMERS 5.
Z 2T, BEDE U TN T DR, EAM
(Electro Attractive Material : EE5 AW 5 A48 CEH L=,
ZOEAM WD Z LT, BEAFEIT A0 TAMER
GNWEZDZENTEDL/NT N L—= J IR ORISR A]
BEThdEEZT.

2. EAM

Fig.1 12 EAM %79, EAM &1L, Fex MBS L7z, 594
LT WKL - & v ) a—r T aAEREEDbEZ— MK
OMETH 5. Fig2 \RT L 512, EAM % 2 OB THE
HEBEEREINT S &, BiE EAM OIS 23 FE4 L
TOLELMEBEBMREATAL REIEDL L, 2T A RFRALHE
B X SR AN R AET 5. ok, STWHER 0L, B
& EAM O#EfiEAs, BRI IKTTT 5 2 L300 o T
50,

Shear resistance force
Upper electrode

Force

Suction power

EAM Lower electrode

Fig.1 EAM

Fig.2 Characteristic of EAM

3. BXRICEELIZEER EAM TL—FT/\ 1 X

EAM % FWWC, T 1X Fig.3 129 & 9 7e[aldisl EAM &7
L—%F N ZODOMEEIT>TWVWD. ZDOTFT A AL
EAM % 2 B DOEMCHAISHEE L 72> TR, —FHF O
(WBLEM) (X% 7 boEfE & EE L CTHEERL, 5 —

FoOEM (MAER) 75— ANTEESATWS. =
DT SA AL, BIEFIINERE, FBVEM O BRI 5 LEGHT b
I BRFAEL, FOEBL MV 2, HUNEEIDG U TEL
T5.

WIZ, Fox NEUE LR EAM 7' L —% 534 2 %
W EEER B N L—= 0 ZHEEOR Figd (IRT. val
F—PR——&HWCEEREL BBCEE L, o
BEIZEHEE EAM 7' L —X%F 5 A2 fHi)7z. 2o b
—= U VR, BERMSESZ LT, BRicARTE D
B ENARETH D, L L, HEIZHEA Lz FERE EAM
TL—XF NS RL, TR ZAOEPBEE SN TNDT20,
TNA ZADHNE T OIATIVZEE, B ARFH R ARSI AE
THRENR D - T-.

Electrode structure

Direction of rotation

Shaft . Resistance torque
il =N Round electrode
~ (Rotation)
— - EAM

=<7 Square electrode

(Fixation)

Handle

Fig.4 Wearable arms training device
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Fig.8 Moveable range of shaft moveable rotational
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Fig.9 Method of measuring the resistance torque
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Fig.11 Resistance torque for the applied voltage
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Fig.12 Method of measuring the shear resistance force
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6-2-2 BIEHER

1.0[kV], 2.0[KVIEIANREDRIER R Fig.14 (29, I
BT 5 B WHEHT ) OBE TIE, FREICBNT, &K
KIEE TR LB, BN L, —EMEICIRd 26
MARLOGNT. ZFD7®, EPANER L fHEDYEEE%,
FUMBEEIC R 2 iRt o & L

Fig.15 ([CHIMEE IS T 5 Wik 12 =9, BIE
2. 0[KVIFINEG O BT WAL 1%, 5.0[N] T - 7=. LO[KV]ELM
r sk TIE, BIWHEHLA OBEINTESCH R b DO TH - 7228,
LO[KVIEIINEE LIRS L, EIANEEIE OB LEYS, STWHEHT )
BT D ENphoiz.
— Apply the voltage of 2.0[kV]
— Apply the voltage of 1.0[kV]

O = NWHrMraao J

Shear distance force[N]

00 1.0 20 3.0 40 50 6.0 7.0 8.0

Movement disatance[mm]

Fig.14 Shear resistance force for the movement distance
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Fig.15 Shear resistance force for the applied voltage
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