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Study on design of the magnetic pole used in
the dashpot type MR fluid mount
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Abstract This research proposed a dashpot type mount design using MR fluids, and derived governing equation
of the proposed design considering the design parameters of the mount and the Bingham characteristics of MR
fluids, which affect the damping forces of the dashpot MR fluid mount. In oder to observe the change of
magnetic properties which occurs from the solenoid, the effective length of the magnetic pole and the structure
of core are selected as design parameters. The magnetic field quality is calculated in compliance with an
equivalent magnetic circuit method. When the effective length of pole increases, the magnetic resistance of the
pole of the MR mount decreased, and the magnetic flux density is increased. The result which uses a
commercial business software and the result in compliance with equivalent magnetic circuit method shows the
tendency which is similar.

Key Words : Magnetic pole, Dashpot, MR fluid, Mount, Effective length, Magnetic flux

1. M2 A Aol FAIE o3 S8 AAE 53 Ao

7t Zhsetal AAZE by, §-A)7F foldick T3 A

Aol FA12 B27, i}fM EXo] W33l o]  AH|8o] FE5I, WL wElXE Aol ok
8t 7154 FAl(Smart Fluid) -2 AlojA 47 G o3 AHE W2 AEx4, 571 A, 2jast
Hele, olgfgt 7154 4 F sl MREAIE 7] o, AxRS, ”P%*“d 714G 2oke] Y AZE, o
ol o3 AR Hurh Hsle EAS 71K {Ao] FH, AAURRE, A-Y F o7 EopollA w2 a7t 4
o1l 7164 +A19 B4 Hesle 749 S84 WET QUrh234,5] 28t o) MREAE o] &3t
€ @4 Aol fA0l 7Rl e el oate] Aol  AR|Y A Alo)7] AA L Aol digt At F2F
7} 7FEStE R, Alojo] Hag AR ey my St 7 E o|RL 9lon, MRAAY sl 7 B d%E
2 B7hAQl BakEka, 1ote] o)Az g gick wp "R A2 @A tigt dFe F2 2EE st

WA AR} 8o H (wehpark@kangwon. ac.kr)
A4y 089 129 269 F3Y 09 03¢ 13Y AAEEY 099 039 23

482



YA ZER MRSA vl ES A=A B3t QAF

= PN E2 ol2E AMgstn, HEH o2 MRGA
£ o183 AA | g HARIA] dig A A9 A
7o AAolrhe).

Al & AefAls AIZEY MRAA uleES
AstiL, MREAE o83t A& Adshed 2 g
= 71%31%1 HARJAR] A=2] FAZ 0] WS} 229

&7} & ol R-o] ZA WA diste] n) 2 Gl
EHEM S il

2, HAIZEY MR|HOIRE
21 7= ¥ E3

MRAAE Faoke 2714 ofstel g8l
st $3)2) Aot o] 5B 25l that Hake
& o1g3HE AR, MREAZ o2 Aol 7]
2HOR 29 g Fdolc Y2

Fﬂ T 9,;1“6
A o] gk
ol MR f%
(Magnetic pole)
Zholl HAI8HA %E’r. MR Xﬂoﬂ A7
& 9% mopel Wyex Yys e S P
olof Q8| AS sHpo] U UEE w L
A7\Ake it 9 shx %EM ol 41
o A=wslel @ x2o] 74A QT 2L WEko =

AeE& s e, of f A9 o] BAyRl). &
HleolZo] HFg FHdtH Fojoh A&vto|= Atolof

A 217 Atolo] A7l BAE, o] A71Akel 4
7)ol wrek MR A19] BESEo] Z718te) uheES o
Beo] 75 Hek

ABIA MR GAIZ o183 BE A7olx Aokl vl
LEE: 43595 gz, 3o £ Hat P2 1A
T AR R S5 EA Bk oleia S5 Ree)

SheEL 7 WAl WAE A9, FUENS ofFe
MIE e Fu Yol AFAA A5l st

PSR Y AT ok
SAeho] oheE Ro] Aol AU AES M

ol2f3l EAHE 3Eslr|
MRE-HE A

483

9, Aol F7150) A st A @Ael wAYst
AL o F71F0] ©olE T4 £ UESF St ARY
nER] A7 Aol el o SHYL = o
AZEY nfREE ARSI

2.2 IAZES MRS OI2EQS] nua

nheES HA 218 1T wf upEd] g8
PR Qe £ Yglo 2 288 E MR ukE
Ex aAggte a3siic

MR fluid

Magnetic field

e HOUSIN Y

T 1 y(8)

d Wea
3 e e
Y
RN
EI !
: -3
s H
Sy S
I allef
(b) MRuFZE 9} HARIAE

(38 1] AIEEE MREA HeE Aeks 72

29 1o et MRAAIE 0|83 vhEo] it &
AR A 4 ohg 3 do] BEECh

ma=—k (z(t)—yt) = (zt)~y(t) = F )]

o714 mE MRAA nfEEof ofsf] AX|=& Zgfo]
W, k 3} ¢, 2tzF 1R8] AT A AeE UEdt
z(t)&= Aegrel w9, y(t) & 7|25 HYE et
Fypd MR A ZEo) 93] WAl sji= ZF4 8-S vhely
o, FAAFE 274 Relol] w2 FEGHof o5

Ao goz myE)
Aors YAZER MR 94 thSEA MR
o] WABEE § Fip o gdo] Mgt

FAel



P=ataly) &ahaleia) Aol A3z, 2009

Rf ((t)_l}(t))+PA15 (2)

M}i’

= 4 Gl ) +25 7, ()

o714 ne A7 FESA] MRAAS A
© Zoje] Ao o] wEoiAl= WA, hi 5’—019} A
A Alolof) ThEojAE F2 Aoy, w3 AFe)
=g Yujdith 7= 53HE A7 ste] wgE
FE-ZHolw, Hi A7i7e| 23l LAl z7izke)
A} 7)(magnetic field intensity)o|th. cx= §-He] 459} 7
AE Ago|n, dutE oz 2044 3410]9 gro] AMg-¥
o} L= A3 Pojoleh
AtEl JAZEFY MRAA vheEA Ao g8k
& A B ADI} Ao vhebd vl o] Fyy
FOB FYEE FHolrh Fojo) Yol & f2oj 2

Le 2771 $AXT B 271504 Hiol, 213
o ol L& F7HI7IY, Aol EE MR $49)
| F718HA o} A7l o3t d-2-3-2of sl
& ARY Pyrol 3784 8 Aolth. 1=t MR &
n2E0 HAHQ Arle] As 2A-¢ nEsld A

g = HA>3 fR29| Zdojet A2 Zolof o3t
ABRBAE Tefstoformt gtk f29 Lojg IA
73—?—"“ Ao Ago] AR =L st »79] wpeE
b EH, A 2ol MR.ﬁﬂMl ofgt 4 HRo
150 ¢ oFslA] En, o]Z& MR HAE ol §sh=
$3e Bolshe 25t 22 ot @ ol
MRAA 9] BE-§2 Hlo g 1%%“3 & o7l 9
A Ao FEACE 2A S AL A)AE A
3171 gt FojR o] A A7i3 = 43kg A
Heh & Z&o] Bndhe WA, A& AR H3l] fE
A7 A W3} F Seico| =89 2713 HEME 1A
LA =lo] MREAol 9Jdt MaHeie] Wiyl yehiA 9
ol

AF70] Mol B2 ZojR 9} Ry} HEE o]
HFHEo2H MRAAE o]83t SE4AE 4AY 4 4}
|8 £ Qe 72AEE Fushs AL wea] ged

9]

o]

]

o
0]:0

A
AE

T N

A}Elo]q-
1% 1(byell bt vleh Zho) *Eilbwl Fe= vk
E01%] BEE Fojgkn sy, o|Ro] HRE FFs}o]

A71A-& FAslck MRSH7} 7)(35}‘___ Meolo] QA3 7+

28 3 IR armaurer@ A3} A50] Y5
FHHES §EAT} A7) AUSH MREA: Load A

oA A2 MRF-132DG] B4 X8 AME-3tgct. 4o

484

ot QIRbo} Fou] = 32%0]m), 7] A AI4E 0.2 Paso]

o},

(B 1] gEleolne] 7|8 B

. Saturation
. Relative
component Material rmeabili Flux
pe v Density
Ferro- $20C 2000 1.5Tesla
magnetic
Para- 1 M Plastic i
magnetic
Coil Copper 1
MR fluid | MRE-132D B-H Curve | B-H Curve
191 G
Air - 1

F29] o} Aghe xx3lofA A= ele) Mkt
A ke gAY nAs Gl tiste] 7]
Hgte] £ AFolM= 29 Zol(L)ys 22mm, Hoj9
WPA(NE 3smmE YA fASHEA, AT 8 2
o} L,)E 10mm, 12mm, 14mm&] 37}A & T} A 3}9)
oo, B3 A7 Sdof gt YIS AmE7] s}
o Zojo] FHRE AR T At YA
g Ae AR d2A ste vladlct £5 FYT
717 BRAFI7] st ZYe AASE 10022
YA =, TLE 272 ZYS ARSIl o
Bol dAS AAE GR35} 9J8le] ZYo] AA|ehe
Folol dds ARt Ak ARSE 7 Ag e
4= & 13 Zeon, A5 F4d A A5 =
29} 2.

[E 2] HAIZEY MREA 222 AU

Parameter value

length of flow path () 22 mm

radius of core(r) 35 mm
width of flow path(b) 4835.6 mm’

gap(h, 1)) 2 mm

width of armature(w,) 13 mm
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