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Vibration Control of an Engine Mount Featuring MR Fluid
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ABSTRACT

A magnetorheological(MR) engine mount for a passenger vehicle and its vibration control performance is experimentally
cvaluated. A mixed-mode model for the MR engine is derived by incorporating Herschel-Bulkely model of the MR fluid. After
analyzing the field-dependent damping force, a appropriate size of the MR engine mount is manufactured. The field-dependent is
Jdisplacement transmissibility of the engine mount is evaluated in the frequency domain at various excitation levels. In addition, time-
Jdependant damping force is experimentally investigated by changing the excitation amplitude.

—
-
hu

AFANA ERE 257 AFE
2 % Fe AL
ARNA BAEE JpAZdd EFgdge] 2 o
*>1°1 o, dR7Ee da 2AsE IEH
Foe 93 742 Fo
& m}ﬁﬁ*— og@,gz ?%% T A% x5
F9Y 7Hd JE3} vt FyHer A%
AFgs 499 7ML AR dEHE
Aol A7) g Fadd 2 d¥FE Fh
rx}ﬂ FEE fste] AFFAS 999 IEL ¢
dHo2 AdHolo gt} EF w2 A9 3
Aol o) B aFvte g9 L JF
73@101 Zol FZ ASEAE FEA

b
o
lo

)
&
W

2
N

_>‘4_‘

= qr
fLU

N

‘.

9.

L

)

u e ﬂ" =4
2L
é
R
Yo
=
o
d
=
o
i
e
[
2]
X
)
2
i
84
o

°Lﬂ e Xllls}ﬂ fﬂ{loi‘%‘-ﬂel HagE ¥
9% du. gubHoz A3 2t
& A3 M AW EY A
< o] FEsA, Az JFE =3
2EY WFAHE FAS7] A= Aol
steEY HaFRAL IR
HatA g AFds YoM e

—l-l

}_
2
bt

[a S

WO —
o
-

Yt
LY

. Q3tHlstE Bare s A2 e

o BEY, Qeiaga J1AF S
E-mail : seungbok@inha.ac.kr
Tel : (032) 860-7319, Fax : (032) 868-1716

ARl 7tA MY FAYol An AW AA
THEER TAHE AR ol EAd. o
g4, A FAY JFE A8y AAA=
2 7348e] "g3tx, AR JdedHe F4YE
Z07] AdME 2 ZHFol Basir. i
7t WSe o] #E nFdy FHoM =
EE} 3}—"— 7&“4 ZHgo] sttty nF vl
9 AFo) FHEA A 4T Z
**TJr 7‘5“4% 7}114- QolA el Zled F 7t
A qEE wFA7IE dole F5F] dF. #

A 5 mv% st 2 BYE AL F 9

(o5
o
[o

t 4% BREE AFNS G 2ASE v
E Axgy ER% FAPAIN AFAARAE
ANG F YA, GE Fis FAAAY A

Aste AT 4 e ddojhes ——Zé"ﬂr—r
Aol Ae A% FATLE d& HE e
vhSEY 9dE FEE 7] HF A7t 2 *’E‘ l
FH 1 drt

I FAE ERFA 282 MRAA 59 A
SAEE o4 M= FHY dAJAuEE ¢
T A7V &2 Ay P ol A%
AE F 2 AFdME MR FAE 0|23 Au}
SEY g dFE FP&5c. MR FAl9 54
S FEERE oA A¥HoR =ZIgoy,
MR AAvLESY FAHGSs zdzryg IR
438 £ F, AU Axo] o8 Al
#Ago] Wsls MRAANTNSEE A
AGE AFZANE TFEA A7NF Frtol Be

2 JZ.o

-213-



MR AQATHEES] WAALE SHEHS FiAs
Jelolq nEEgon
e 9xde 1@

2. MR A9 E4

MR A E A7) 7538 Ade &uvd &
AE YAEo] AfFEol EFIe FHFA AT
A FZE YA, A7) RatAles #4td
A7t AQY F2E FAFoEN o o
g AA=Z vfA gt o] & Figt o B
A4d 2dgor fA AFL AF7A Bol A
4 ¥ Bingham-plastic model & A}431x &,
Herschel-Bulkely Model & AF8-3}tHY. MR -
= A7 RFHSAE Newtonian HAZ AT S
sit}rl 2714 REEFA o= Non-Newtonian A5 &
Boled, AFHA BL =FE4A4E Bingham-
plastic model 2 E@ EHolgtt}. AT post-yield
FAoA FAAHl A= Aol B
fA AsE BEskA Eska Qlch weEbA post
yield 9994 fAddol dA}A ¥n EHF
shear thinning & shear thickening ¥ A 5% & 4
EllE  Herschel-Bulkely Model & AFE-3Hich
Herschel-Bulkely Model & th33 Zo] E8% +
Art

r=ry(H)+K(‘;—;) )

7, (H) =aqH> +a,H

714, r=EMRFAY AEgES Yehdy, X
e #A9 712 FAAF, (du/dy)e A, n
2 FA9 FEAF, HE MR A 23 He
A71%, 7, (H)€ MRFAS] FESY, a, o
MR A9 1§ EAXNE Yehls 44 ot
A FEAF no Froll wEbA post-yield B Y
A FA 7t shear thinning -2 shear thickening 3t
AE 52 #Z BE3I2E F ¢ Y FAAF
& d5E & ok

B dFoA g3 MR FAE carbonyl iron
3} hydrocarbon oil & A3 Aolo], YA A u]st
32%9<9] MRF-132LD(LORD Corp.)2. & A Z A} ol A
AT T2 A8E olddtd FEIHE =25
o} Fig.2 € MR A9 F52=3 AdFFAE

Magnetic pole

L

Yield Stress (kPa)

e A 1 1 A i A
0 20 40 60 80 100
Magnetic Field (A/mm)

Fig.2 Yield stress as a function of magnetic field
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(b) Hydraulic model of MR engine mount

Fig.3 Modeling of MR engine mount
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