Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.8.3611
cooperation Society
Vol. 14, No. 8 pp. 3611-3616, 2013

Experimental study on Magnetic Flow Characteristics of MR Fluid
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Abstract Physical characteristics of a magneto-rheological(MR) fluid can be influenced by a magnetic field. In
the present study, the behaviors of MR fluid are visualized and the shear stresses are measured under the
magnetic field for density 1.3, 1.5 and 1.7 g/ar’, and viscosity 100, 1000 and 10000cp. When the magnetic field
is applied, particles of MR fluid are arranged along lines of magnetic field. It is observed that the flow pattern
of MR fluid under the magnetic field is different from that of MR fluid without the magnetic field. Shear
stress of MR fluids under the magnetic field changes significantly. Shear stress by the magnetic field increases
the shape of a quadratic equation. When the density changes from 1300kg/m’ to 1700kg/m’ at 2.0A, the shear
stress increases about 33%.
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[Fig. 2] Schematic of visualization apparatus

[Table 1] Experimental condition for flow visualization of
MR fluid

Density (kg/m’) 1300 / 1500 / 1700

Viscosity (cp) 100 / 1000 / 10000

Magnetic strength (T) 0/01/02/03/04

Flow pressure (bar) 5
Mixing time (min) 5
Flow temperature (C) 25

2.2 AI%-I_ch_?_-l al JéI@I:(IDI'

2 Ao AHgE MR fAl= Uk 3381300, 1500,
1700kg/m’), H= 32(100, 1000, 10000cp) .2 = 9%-&
A Z3FATE MR §A419] 3}ehd 2442 A 4 9k
13]’ 75“15%]—/(‘];(—” uﬂo]/\ _?_Oli :rl./dE]oi 0101:[:1 E_k] 7]—
SHAIR A4 ob|=A] A7EAAI7E H7EE ek MR
A9 e ey YRt a7t WESE moRinh

A= AR Aol wyk7]9] 347} 1500rpm o]
o7 oF 60T ool A 2417 A=l wuke AR A2
Hroh MR A= 2713 EAS Fdsks EH aeH
Fof| AHEAGAG] 7|5 viRFAIA, 7154 gl

It

rlr

3612



MR A9 X795 B4l that 4y

3.1 MR S 575

Fig. 3 7hA18k A9 o] 2714k A7) 24914
Aok 2k GolAle] A|A o] BES melzth 2t
AR A7 53] Sgste] AsBEsIch A7)
o] A Aol FAEE $1x19t Aele] whet
shel, A U o)A Ap7)ate] Hrhahe Lhehpel
ok e A7)Ae] Foldl Aol F A Aol(A~E
o) A7 2717 AS) FUBIE O, e 7|
A Ado) FURTOR A48 A FErt 27
wobd ColA 7hg 2he ghe ehpglck

N,

Bobbin

Magnetic field

o
~
o

I
=
S

N

“ < —m—o41
—e—03T
—a—02T
04T

o

w

&
T

o

w

S
T

I

I

o
T

Magnetic field (T)
o o
o 8
T T

:
\

o

o

5
T

1 1 1 1
-0.50 -0.25 0.00 0.25 0.50

Distance between two plates (cm)

o
=3
S

[Fig. 3] Distribution of magnetic field between two plates
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strength 0.4T, viscosity 1000cp, density 1300,
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[Fig. 5] Flow visualizations on viscosity change(magnetic
strength 0.3T, density 1300kg /m’, viscosity 100,
1000, 10000cp)
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[Fig. 6] Flow visualizations on magnetic strength change of MR fluid within plate channel (density 1500kg/nt,
viscosity 10000cp, magnetic field strength 0.0, 0,1, 0.2, 0.3, and 0.4T)
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