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(smart material) (smart actuator)

self—calibrating actuator, self—testing actuator, inter—digital actuator

(shape memory alloy), (piezoelectric)

, (magnetostrictive) , / , (electro—active polymer)
ECF(electro—conjugate fluid) ,
) « = / ) ) ( )
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2. 4l Fofo]E] (piezoelectric actuator)

100 (piezo—electric effect)
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o Puinp diaphiagin
with LT dask

Walv Pump
+ chamber
Il Dl
a) U2 Z-=AN3E b) FLIZ Z-AIEH &
Diaphragm buffer Inlet pipeline 'I' Additional lr
—
P, {constant] 3 = | MAass
e = -
(J‘Ullt'l;- Exmiimfé = ol Bellows == Confraction
pipeline Chpen W| Close | i | Open
i | P Pruwt P P
Fumping —1_I'nlst check Inlet  Chutlet Inlet Dutlet
FEHEIT] valve (&) suction mode i b} pumping mode
c)HEH d) #5-38E

J8 5. g o2z H=

3. FA7)AskE Ao o]} (SMA actuator)

1960 (Ni—Ti ) )
; 6
’ 6 b) - 3 ] 3
6 ¢
6 b) , 7
4, A7V A Fello]€(ERF actuator)
1947 (ERF: electro—rheological fluid)
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5. 2718 A Aolle]E] (MRF actuator)

1948 (MR: magneto—rheological) 4

fMagnfﬁmbk particles

{apWithout ibyWith
L magnetic feld magnetic feld

a) 2ESHE b) Olo|2=2WE

[“'-u..--__f |
o n:—‘,'f,ﬁ"

| i

3

c) Wi o2 d) B YRR EE
28 10, A |1™ A R7A| 20f O
6. A4 A 3ollo]e}(MF or ferrofluid actuator)
(magnetic fluid ferrofiuid) .
) , (seal) ,
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, . 11 (seal)
(pole piece) (shield), ;
(o—ring)

Wagemmz S0 g powe, L1ewe |

TR 11, RS A 2430] 0|
7. ECF(electro-conjugate f lnid) 9§ 3=l o] €}

ECF(electro—conjugate fluids) '
(ECF ) ( 12 ).ECF

. ER(electro—rheological)
MR(magneto—rheological) ECF

, ECF
13

ECF

Allocate pairs
circumferantially

")

1} Rod-type

High DC Voliage Eleetrodes pair RE[RDE&FE'EL‘J

ECF Micro Motor

O 12. ECF s e
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