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This article describes the outline of functional fluids, especially ncluding ferrofluid, Magnetorheological fluid,
Electrorheological fluid and liquid crystal. Though these functional fluids are also classified as the intelligent fluids or
smart fluids, 1t is very hard to give some kind of intelligence to the fluids directly The intelligence can be performed just
in the form of system including the functional fluids and some intelligent controller for the fluids. Almost all the
functional fluids can be controlled by the applied electric or magnetic field, and Newtonian viscosity or yield shear stress
of the fluid can be varied according to the applied field strength The history, typical characteristics and application

examples are shown for each functional fluid.
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Fig.1 Temperature-viscosity characteristics[4].
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Fig.2 Magnetization characteristics[4].
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Fig. 3 Cluster formation in MR fluid.
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Fig. 4  Viscosity characteristics of MR fluid under
magnetic field.
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Fig. 5 Cluster formation model.

BEISAEEPHL THBARMT o TN D, ik
ERITFOHENKREL BR>TNDHDT, HBEEN
EHERT DT-DICBA L BAEIBEME N TN D,
BEMZDZ LI EBRIFBSRICESEL, TD
T-DITHER E L CORMENRE(LT D & EnT\5,
£ OEF % Fig. 3 IR T,

[#%] Fig. 4 IORT X D18, MBS OBE L ED
B ECEY, BEOBRGEHIHENT D, =a—F
VHEEIIIZ E A EEL LR, BIRISHDET D A
A=A E LT, FAWTH & ENRNDOEE I Fig.
SIRTEIRETANREZLNLTVD, BIRISHD
TAGIIRE L, SMBIEOMEDS 0.5T TRAARISIX
25kPafFREDKRE S &2 5,

[REAHI] MR FAIIREDOBRIS I DR & X 25
RS THIBCTE 22000, BEERAELIEDN
ASBOREE BfELTW5, AIEEEL /8 T
—X, VULTREBERINTHEN, EFEEEHED
YA LTEREENTZZ EBNRESNT
Wb,

3.3 ERHEEGAE

TSR (Magnetorheological Fluid, MR ¥f4)
LIIANRERN L 0 TRIRDREE DL T D AR DRBIR
ThHdJoAEBERE LTV IERTESE L WD &Y,
ARG RSERE B E LI ERILESE TEXL
PSRRI T AFEHEAT LT, EHEED T Lid—
S OER L BRBHIIIFIRETH LD T, JISHAREIT
EARMNTIEV,

187

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HAAEM %45k

Vol 12, No 8 (2004)

[FEsE] 1800 ER DKLV I, BEEDT THRIALDES
ENET 2ESHEMDRICET 2MERENERL
FOFE THEE: STV B[5], 1900 ERDRTHIT G
FEIRNZIFZEDRHED DN F B RHRE N HHET
EBM, 1948 FIZ VA > Ar— (W.Winslow) HKiF
OB LTz ER MKDOMKFRGEL Lz 2 & TS B
DFREFIZMOND Z L7 572[6], T D% 1967 £
I27 & (Klass) &~—7 437 (Martinek) Ak
DFFEZ FERICRRRIFR A AR Lo Z & Bk
THEZEYD, BHETHEEOMEEIITIZRERH
WREFE LT X 5 THB[7-9], & HIZ 1980 FERIcE
B EREMERSIC ER O ER LR E S IN T
MOEERMNER L72[10], 1987 E2HEBRSEN 2
FETLICABEND L O, AEIZIFIERTE 9
El23pEME = 7z,

[MRZ] ER SIS F o8GR L B—RICHEINT
WD, RIFRBCROMMIL, —iRACEEHIC Y- Aok
FEHBSETND, BEEE LTEY) a—rm, &
LARBRZREENEA AV DD Z EMBB, EKREIE
BARRIZE IS EINDD, RIFE LTIV YD
T, AFRENE, h—R, Bam—RiR PR
Anbid, IOICHBRZRITHBERELTWA61b%%
L B oD, RIATHEMLT ¥ Lo OF ) A —F—0
MR FZRAWTWBBIbHEIN TV D,

B)—FR & LTUIEBRITNET DV o HBMERE T
HIL ER MEOHBICEEND, TOFTRHLHEE
BRYDONRETH D, BN FiRaEIZEL TidkEi Tt
BN, By THREE ER fifsE LTRIALTWAH
BdH5,

[FrtE] BEAMICIE, MR FED X 5 IHIEOBRRAE
HBSREZIC L FIHFRICELT 5, MR Jifke o
MEIERZE I S EEI DEVI AL D, &
SO I 13—t OB E FRATREE A ASAL 72T 72 DT
BREEZHRILTE 2BENL, HHCRIREDRS
ERE% Fig 6 [T, fithd A2 Thnd X DI, MR
TR D X 5 IIFBRIG MK E 2wy, A F-EHIC
T DISERFIIE I VB E VWbl TW 54, itk
BT AT AL LT3 Y O EEIZ 2
5 ENRE,

[USAFI] MR Fifk & RERICERRIE D OE(LIZER
DELE LTHBICE DV ETZ ENTE 3, T0OE
BKTIX MR MEOARE 2T 5, bbb,
RIEBEER L X, T L—F, sOULT R EICHRANRA
FNTW5,

188

2400
o DC field
2000 KVvimm
iW 4
&
; 1800
o
800 - 2
400 %
¢
f i L i3 3 1 1
0 200 400 600 860 1000 1200

8hear rate, 1/s
Fig. 6 Viscosity characteristics of ER fluid.

[fF3ftt] BFE, ER FADBRELZFENIT TWHLE
ITEEOMBREY () ER 7y /7D 1 £ ThbH, —
BEHIT 100 #L 2 B 2 A LESTENE THLRIR 2 FE2NT
Teid, EEAEDEEITRFELFLEL, HEDRAD
ZEAEITORL TN,

34 k&

BaslY, BRETH 2 oiEAEEEF T 258
Lo TR, —EOBEEREE WL D[11-13], BE
BBV —F ho bty 7k EREGBER O 4 b
oy JIREIZERI S, $—FT, HFEIIGL
TESTFREEEDTREE VI AN LI TN,
TEMNTETY—F Fa By 7RIS 208,
HREMRE L WO BER T, BYF—Fterys
BRICEREZHTTHEALEZY, Y—F but'y 7k
g TSR O IREIREE~ DEBIR E L IRSIRED S
EFHMHRIEA~DERBIRERH D, Z 02 DOIERBIEE
O THERSEMSETRTZ L2 5, FRiT%RET2X5
W2, AN OMATERIC L 0 SMESENETHD
T, BRSMEREO—FEL LTIRA D Z LN TE S,
(B8] widFica—o v/ STHIERBh Eh - &
I Th D, 1888 FEIoA—A ) T OHMELETH B
F.Reinitzer 2500 BB - R L 7ca L X T o—b
ICRERMEZE RV E L, 1889 FRITiE K4 Y O EHE
O.Lehmann 2MREEEEMEEZ AT, RIETH O 201356
BFMRSICRE OEREIME R0, X5, 1922
FEZ1X T T 2 AD GFriedel (1241, RCEMEEICL D
KFENRE =V DHENORTT A VT, ARATT 4y
7, aLVAT Y w7 &V 3BEOHEN L INSH
WESTWS, FO%EH I —1 v /T L DIFZENRIT
DD, 1960 FERIZ/R - TT A ) W THRBIZLDF

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

ik
E=y 7

HAAEM %

Vol

12, No 3 (2004)

Fig. 7 Example of molecular structure.

(a) nematic phase

(b) smectic phase

Fig. 8 Molecular models of liquid crystal.
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Fig. 10 Viscosity coefficient of MBBA[13].
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Fig. 11 Electroviscosity of liquid crystal.
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