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Abstract

MR fluid is a suspension of micrometer-sized magnetizable particles in silicon oil and a functional
fluid whose apparent viscosity can be controlled by the applied magnetic field strength. In this paper,
a rotary brake using MR fluid called MR brake for tension control of precision machinery such as
roll-to-roll printing machinery is presented. First, to obtain the higher performance than conventional
powder brake, a MR brake with a modified rotor shape is newly designed and analyzed using FEM.
Second, the prototype of MR brake is fabricated with the optimized structural parameters and an
experimental apparatus is constructed. Then, basic characteristics of the MR brake are investigated with
the different MR fluids. Finally, the validity of the developed MR brake is verified through the
comparison with the conventional powder brake.
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Fig. 1 Model of viscosity change of MR fluids
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Table 1 Design parameters of MR brake

Maximum Applied current 2A

Maximum Torque 4.5kgs-m

Outer diameter less than 200mm

Maximum Rotational Speed 200RPM

MR fluids MRF-122-FD
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Fig. 2 Schematic of the designed MR brake
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Fig. 6 Fabricated MR brake
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Fig. 7 Experimental apparatus

32 AlgZn g nE
AZE MR Heo]Ae] EAAES F+ FR/e
MR A& ©]&3ste] a3t 7= LORDAL
o] MRF-122-FD& AH&-3F3l& W] B3] ol A
JEHF v EaE SAT A3 AAF <
7hAo) B Ao WE E3 4 43S Fig. 89l
UERATh MR A9 S WA $135ke]
AbgE e v el Ml x2S 0.3kgr
me] 7] sEA7E DAHARE o] e o]t
w3 fraEE g Als R A A o
AAART =& E37F dojx= AL o
. A7 s A A doxl FE-gE
AoIA MR Ao FAES ndEshA &2 A
4
d

30 X0 2 ofk

Ao g AtmEY. webA, AFFA &
2A0 HAFE <rteld EaWEe &3S
o] A Aol = 1A7HA Y] S x|k R
3 glom okzhe] Aol AT Fig. 8(b)el 4
Foll M= ok 4= Qlzol el Ao IS vt
A e A4 BEAE dolAH, el 7]

of AgAl AR Ae & 5 Utk

R

Moo O 2 )

i)
ftlo

& o] FEMAE 100RPMO] A, 1A 4] <
7babd F243 MR B#o]Fo|A do] n
7] wiEolch Al %PE:‘ 101011*1 Ho]
BAl = AHH o2 THFIE A7EHA
Qof whA 7&?‘5&140:% °17HF471 uf] o]
A= HA godgtar s AR &5 AlA
}\]oﬂl‘:__: HO]—OEdE_/\g KeN g;]al— JJ 07]. o]q_

g, oA AZE MR A (MRF-26500) 2
o] g3t e x79 HFomRE dojxl Ay}
£ Fig. 99 Yebsit} w=t LORDA} #1%2] 23}
of Hj&st FE 50 ol AL & F Uk

=9 Adsdd AdojAe Z Aole EO]XI oF
AT, FAEe] A Uoﬂ Bo]|aE Hast
W 9 Eel BlEiA AU Al%tE MR #-3+E Fig.
100 rERH wRe} o] A YAprke] a1Eksivb
R om YA 5o EAl7F 2yE 5 gl
7] wiitel AAEAHA M7t 5o ALt
#3 A7 Z9s o Atz

a.mgg
Fm]ﬂﬂﬂﬂlfm

o}
LA 23R 2

1

j&

T T ¥ T T T T
35t ]
e
ank ",-:/,‘ 4
o
25 1 e 4
) f'r/"
T o
o 20+ P .
£ o
T &
T isf o -
g &
10+ - H
.‘.tf" —o— NMRF-122(10RPM)
o5 t..l- — 8 — MRF-122(50RPM)
T wt’ +  MRF-122(100RFM) ]
o0 A . . . . .
04 0.2 04 08 08 1.0

current(A)

(&) Current vs. Torque with constant speed

40 T T T T T T

B8 B e L o 4
P

ﬁdﬂ
a0 4

e - -
l.i.‘l..#.‘ FETEE R RS B R I
25 |- W ]

20l % B
'}

Tarque(kg, m}
n
T
1

Ir-l
L " MRF-122(038) | ]
P —e— MRFZ2(078) | ]
' + MRF-122(1.04)
05— i i I i :

L] 0 40 &0 an 100 120

Spaad{rpm}

(b) Speed vs. Torque with constant current
Fig. 8 Experimental results using MRF-122-FD
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Fig. 11 Experimental results using powder brake
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Fig. 12 Comparison results of brake performance
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