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The purpose of this study is to verify the characteristics of a flow control device when the structure is actually installed in a

section of pipe. In the present a magneto-rheological elastomers is prepared by mixing ferromagnetism fine particles and the silicone

gel. The magneto-rheological elastomers with a tiny hole inherited from the manufacturing process is then installed in a section of a

pipe. The flow rate, especially water in the present study, is controlled by applying magnetic field. The flow of water, represented with

flow coefficient through the whole of elastomers, is effectively controlled by imposing magnetic field. In this flow control structure,

the shape of the magneto-reological elastomers becomes an especially important factor. The influence on the flow of the working

fluid when the length of the magneto-rheological elastomers passed the throttle is also investigated in the present research. It is found,

with an assistance of CFD, that the elastomer is deformed to the down stream in the controlling section, resulting in strong effect on

the flow coefficient.
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Fig. 1. Principle of flow rate control structure
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Fig. 2. Experimental apparatus

4. HSHEHHAETA MY IV

4.1 SREEMERRITFE ) a—2FIIIZ R B B
1BE

SRR A AR DR U CoisaM s 725
Too ) a— P VER Uz, AT CHIV oo
PR 113 Carbonyl SQBASF #H) T 5. ki fFARIT
BRIRC, SR IATRIF =Y 7V EE LTS R
S5AuM] CTH 5.  FT /U I N L DR
ERLHT-DIT, YU a— g uicid TSE3062
(MOMENTIVE t#) Z vz, 7etsitNEIL 55 Th
%. WEEHHEHEARONERUNAY, Bam R 7 &
DU A= TNV ERTEOUIRIER, AW EEL
LT 55 LR DRRTBEAL, B2y a4 iy vC
B LN DR . e AT ULAA
%, TEIRAE B LS5,

22T, R DR R AR
BRIES 57200, Y 3D FARHIETETA T,
B AL ONEBIRIEATER LT, TR, kr3ss)s
(oL, BEEDRONT, KTabMEESIVn -
7o Ko THISEHEMI -/ REREBI X RAF T D Z &3
WERSIT=. FTABTU T HK O MO WA O
iifEl % S=4.9[mm?] (625[mm]) ZHEEF L=

4.2 EEWERHCHITHENNRISICX T S Y S
EDOMAREALDRIRIL &£ FAOMTEE

TECTIFLZ 1T D2 D BEREAT OB 1 Wriaifs 2 R
T o728, KLY BRI ek L CBHRAT %
BROBA DB ORIE 21T~ 7. MESIED, B
KPR ORE ) BRSPS, i T 2L
BT A A T &0 0 B Ltz & B R o
B2 L7-4%, B AWEREORH 21T -7

5. FENERRUESR

51 EARBCHTDENMEISICx 58 Y #iE
ERDRARZE LD RIRAE & BIOBEE

Fig.3(a) | G BIIME (R D R S 12 BT D HIIME
RS H & B O WrmaifE S OREfRZ R, Z Z CHIN
BEGTR S H 3l s ORRKMEE Lz, £/
Fig.3b) Ic A £ B & L TSRS HME R O K & 28
10[mm] <, EINEES; 25 H=0[MA/m] & H=0.282

(29)

135



136

[MA/m] DEFD, AR IST Dl D R

T 0 B O A L F A T
Fig.3(a)2>5, &A% 10[mm] DBLEKEHIER ) i

H B O W KX <, EORKE D miERE,
MBS 0=H = 0.282[MA/mM] @ & 12 B\ C,
21/49=43 L 7po7=. F£7- Fig30)DFERMN D, &V
FEAEER DT XEIIIRES DN AR FRIZBE
ALTWDZ Engnolz.

o)
—= 51m Fig 3(b)-2>~,

20 =o-10mm " /,/
15 - /
E // e
mo PR " _-.% -

£ -
5
0
00 01 02 03
HIMAN]

(@) Opening area due to applied magnetic field

(b)-1 O[MA/M] ()2 0.282[MA/M]

Fig. 3. Visualization of throttle control section
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