Journal of Institute of Control, Robotics and Systems (2011) 17(9):888-891

http://dx.doi.org/10.5302/J.ICROS.2011.17.9.888 ISSN:1976-5622 elSSN:2233-4335

MR 7AH &

o| ¢t

RO we

Development of Flow Control Valve Using MR Fluid
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Abstract: This paper presents development of flow control valve using MR fluid. Generally, since the apparent viscosity of MR
fluids is adjusted by applying magnetic fields, the MR valves can control high level fluid power without any mechanical moving
parts. In this paper, flow control valve using MR fluid on the behavior of the magnetic field influence on the numerical analysis of
more accurate electromagnetic parameters were obtained, even if when magnetic field apply inside of surrounding MR fluid from
electromagnet, more realistic designing way analysis of characteristic of whole magnetic field distribution is suggested by
surrounding magnetic material. Also, comparison of flow rate inlet and outlet, behavior of MR fluid in experiments proposed. A new
type of flow control valve using MR fluid is proposed by analysis of behavior of MR fluid in experiments.
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Fig. 1. Schematic configuration of the MR valve
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Table 1. Properties for MR Fluid.

Property Value
Base fluid Hydrocarbon
Operating temperature -40~130(°C)
Density 3,090 (kg/m’)
Viscosity 0.09 (Pa-s)
Ty, max 38.28 (KPa)
Bf. max 0.676 (T)
Hf‘ max 150 (A/mm)
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Fig. 2. Change of magnetic field intensity according to current.
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Fig. 3. Force of MR device according to current.

54
F,=F+F=""1¢ 4 3)

mr
4

4 @eIA R A st FAClIL F A o4 MR-
Aol 2AEE Holrk

SV, iz FANS] A, St 2718k Al Y] Jrid, 4
£ ese) BH e, o MRAAS) Y-Sl o
3} o] vhehd 4 gl

7,(B)=aB+a,B’ +a, B’ @

QJ,].XJ_E UE Wy o] Mezks 2 (2)0]] 2 Axlksld
FAEE & 5 vk Aol BE MR deviee®] 32 19 3
7} 2} 9 3025 o7 o = 30.15202, a, = 11445812,
a3 =-64.02457 ©|T},

FAlEo] MR device®] WU} W, U5 MR 92 of
B3P B3 frgol Fashs ATEAL Holnk Wl
FAGR MR device®] Fo] 8, UE W= o] FaiA
@7, ol Fskal e 45 MR deviceol 7S <17kshd
o} Zol BHE Zolct.

o= ols) TRl MaonM fge] 2UAL. F
B]:O )\1 (5)9,], 71—1;]_

Q=Cwx,\[Ap/p Q)

m. &8

el MR FAIE AR MBe] A5 Wrlekr] f1el
491 ol AA7F TAHA. AL A7 Al
715 -] flate] mde] HARE WA Use] 94
galsich. 7] FEe Aol mE MR frA

o ¢aH Zﬂﬂ‘ﬂ, He9 A& F4%e
WHe] JiH Jrg dobry] figtelm A Aol Ho

ZE]ar MEe] P S 30 baroll 36 bar
7HA 2 bar T E STHAA ARS8 o MR WHe] E
Toll AAE FEAAet dEAAE o8-8t EATel

_>d

¢



890 Ol8g = 81 8 &

9 4. 43 A=A

Fig. 4. Experimental apparatus.

v, Y 2zt
98 AT SlA MR B0 feo
So) wslel fepel 27)% melETh AAE MR
4| el Sl wohl 0 °ako1 249 5 98

O ol 1o] ©
hiS 2 g7 FF
T T T T T T L3
10 A F30
L) 30 bar F2s
—m— Displacement 26
8 —4a— Flow rate 24
22
T F2o
E 64 Fis g
€ E1s
[ =
1S F1a 2
8 4 N SER
©
= F1o B
% - Fs E
a \
24 — Fo
[ ] F4
YA\- . .- . »
04 A—— A —— A& 0
F-2
T T T T T T T T T T T
0.0 02 04 06 0.3 1.0
Current[A]

T3 5 ARl whE B9k 5 WSk30 ban).

Fig. 5.Changes of displacement and flow rate according to

current(30 bar).
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current(36 bar).
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Fig. 7. Change of pressure according to flow rate.
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