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The fluid power driven actuator using EHD pump
Yusuke TAKEI", Naoki SATO", Yosuke NAKAYAMA”, Kazuyuki MITSUI"

Recently, studies and developments about actuator which used a fluid power as a drive source are
conducted. Especially, the fluid power actuator is paid attention as a power source of a medical robot or
a rescue robot. However, this type of actuator has many problems such as occurrence of the vibration
and noise. Therefore, we decided to develop the new type of fluid power actuator which used the
electro-hydro-dynamics phenomenon which generates the flow in the insulating fluid by applying a

high voltage electric field.
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(b) EHD pump
Fig.1 EHD phenomenon and EHD pump
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GND electrode + electrode
Fig.2 Multistage of the electrode structure

High voltage
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Electrode
(a) EHD phenomenon

Flg 3 Sucklng and pumping of f|UId

3. EHD RV TDT7IFaIT—2~DicH
3.1 EHD AT EARY b/ K2
EHD R 707 7 Faxz—F~DIafHE L
C,EHD BE#Eho N AL Na Ry by ROBR% %
ﬁoh%ﬁbhki%%F@4mﬁT.Aiﬁm%
BARY L& ORI OZERE A Y —T7 OfX;
bb_77WkT&zT%%Lk.:®AI%m
AR TN RZAE L, 7 7 ADIERIC X W 5
MG DA A TH 5. FEEICEYE L 7= EHD A
T O R & RO T % Fig.5 [T, & 512,
ZORYEL EHD ATHOIGHE LTERE/LA
AiZaRy by REBWELT- (Fig.6@@). oAy k
Y RiZ EHD A T#, M5 EHD A >~ 5, [@E
ETHR LT, 2 5D N TN AR LI
Mix3 562 L THRPMHMAT IMETH D, EERICH
EL7za ARy b REBREIXE7-& 24, 250[g]

OYIRDOIEFC L LTz (Fig.6(b)).



Plastic board
Bellows type

inflatable parts = Nylon string

Contractiondirection of artificial muscle

Fig.4 Developed artificial muscle

(a) Extension (b) Contraction
Fig.5 Manufactured artificial muscle

(a)Structure
Fig.6 Manufactured robot hand

(b) Hold of an object
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(a) Motion of actuator  (b) The actuator connected
to multistage

Fig.7 Swing motion type EHD actuator
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Fig.8 Structure of designed actuator

(@) Small type actuator (b) Large type actuator
Fig.9 The fabricated swing motion type EHD actuator
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(b) The power supplied
by the wiring
Fig.11 The actuator connected to multistage
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