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Performance Evaluation of a Full Vehicle
with Semi-active MR Suspension at Different Tire Pressure
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ABSTRACT

This paper presents the performance of a full vehicle MR suspension system at different tire

pressure. The pressure of tire is related to tire stiffness, which is significantly affects the perform-

ance of suspension system. Therefore, in this research, the effectiveness of tire pressure on full ve-

hicle MR suspension is evaluated. As a first step, the characteristic of tire with respect to pressure

is experimentally tested and modeled. After that, the governing equation of MR damper and full ve-

hicle MR suspension system are derived. The skyhook controller is implemented and the vibration

control performance of full vehicle MR suspension is evaluated via simulation with respect to the

tire pressure.

HA7PGA 2 AGE, oju] d7PEA] A" A
of wel SAe 2 9 vAA "ok wehA
o] e 9 28-S ARANA RS ST
7 ATe HT Asake agstet gEe o1 5
Aol FEx ot AFo] At oA 2

t AR 439, Qskshn 7] Ag st
E-mail : seungbok@inha.ac.kr

Tel : (032)860-7319, Fax :(032)868-1716
ststal 7] A& et

#4349, dspieta 7AEeky
e L R i L B

*

# o] =R U¥= 20113 FA AAF st
Lleiac el

o
=
f
oy
2
<
Ir
FTF
X o

oft 1o,

b

¢

o ol lo

ofo to oL
od

s
A7) flel BE e fhEE
ECS(electronic control suspension)”} 2
= FAlol, nASAel e, B
£ /M 59 olfz nAs} B4 @
olt}, o]#fgk oo & ER(electrorheological) %
MR (magnetorheological) A& ©]§3 RF5E3
A7PgAel digk A+7F &ds] WAl gith ER
FAE A7) electric field)ol 2|3to] APHA3BIE A
ot AFHARA WL v WEs] u
of 2FE HHE HlEste] A vk E, B
52 A, WR 5 A4F S8A ) 485

ot W O o

R H

G VI s}

it

SANESss=28/421 8 A 11 &, 20119/1067



Z

11 O 1

3 AL A W Ab.

Y

5.9 0 9

o
-

717 (magnetic field)

= A5 fAZ4 ER
Al wa & FEeHEE DA v &
5 .

2 4
o
o
=
S
<
=

o o
2,
rlr
>
o

Carlson 52 2}#& MR 9HE Aokl on,
27}to]Z Ao 7](skyhook controller)?] THS E3}
o Ak MR 9H¢] F4S Y53k Spencer
TPe ARG WA 918kl MR H¥E Algks)

o] olgx wie wRYe AFHAL e,
Kamath §9& ¥Hs5d MR 99 Alotkstar o
3g 3] 2H|2]A|X(hysteresis)oll Tgh o]2% =d
< Arskal A Axpel mlal #Asglon
o= Choi” 5& AUCd MR HHE Aok,
HILS(hardware-in-the-loop simulation) % 71 #|

o718 Fatol At AT FAH el H3

o] Ao A= =] 7FR e 1xpF o=
deHS = Elolofo] thate] FIGte] whE
o A3s] mlelsle] MR @7FgR9 St 8
dtazp 3}l o]E el AA| 7]otAEAb
Fol gt Elolojol] thste] zbzte] w7t
7 (stiffness) S AAL Fato] Felata,

2 K79 F&o] 715 MR HHE AR

o

d
o

~
w3

L4 S Fﬂr&'m}éﬁozﬂmmﬂ
E
o

AAl K79l AEo] s MR HHe] &
Fig. 19 =Al8Hth MR @)= G4 A/, 9
B W leunz pAsl glev], Bage &
o WE Rrd RinGs fHl FF JiEs
Aetgith wg 92 E e 4 YE(ducE T
Hab) skl T2E U Eue] A0g AAG
fom, ol &kl MR A7} A= (magnetic
pole) AlolE 55 4 =S sIqlrh weba, 7~
=0 99 YE= AR o|FA =S s3lon,

- ot [

1068/8t2 A2 HE3

i

BelEe A4 Wk MR 447 BEgee
ANA 5 QEs S, Az BE
BAS FARAZ Fo] Hrl, ) )
9 U 95 WAES AR T4l
43l Ha, 5 HsEY FREe 3
2 450 4R A1l AFel AEHel MR
fbh BEHOR WAL £ 9%
AES FHOE %S AT R, of
WE Aolsta, ¥ s Ay

AT Aol AFE BEW Aol 2
71g0] o] MUA AFE Ak MR FA)
gugeol F7ks Bel wet A9 FEAZ)
F748A ek olRe sk swe] Aol
S WA, ol o3 2B J5es
Agpshs Wgee] want. 4%, AF i

Aoz s~Ee] Lo wet fAMA g
e WA, A7 A MR FAlS) F
Bgeo

2 A% 9geo] WA
o

o
fru
N
S
oxl
&)
o
__)&"
R

el 7pgkeel 9§ HEwo] A2 (compliance,

Cot 27 et o] 78 4 k.

Piston Shaft

MR Fluid
Flow

Magnetic
Circuit Inner Piston

Piston

Guide Coll

Damper Outer Piston

Housing

MR:Fluid

Gas chamber

Floating
Piston

Fig. 1 Schematic configuration of MR damper

sl=28/A21 8 A 11 &, 2011



Folo] el Wajel ute MR H/HIHE

= e 7

= O~ 1.

HAAFEEE] Alo)/d 537t

R =21 ¢, = (1)

71H, 1 A7) TR A MR A 157
F, L& AR 2] Aol b= WS 50l
W Qg pt AT e Uit £9
Vi, B 27 AEHOIA Aase) B3s) o

2S5 YUY, k= Y] EH|(specific heat ratio)=
4 wda 9ok vledel uE ek

MR GA2] s W] we Wy e ot
Zral(pressure drop)= TFSF 7ol B@ F F9lrh

*Zi B )
1, (B)

t,(B)= Hatg A7 oJste] HAE &5
o, BT Al st A el
(magnetic flux density)®]t}. ¢&= A2 &9 34
Aol AnkA O R 204 3Ake]e] gho] ARE-H
th L= A=) Aololt). o2 E MR Hel A
Al sA AL vg3t 2ol 388 vk

k1 olo

A}

Table 1 Design parameters of the MR damper

Value
Parameter
Front Rear

Piston head length(L) 87.2 mm 87.2 mm

Piston head area(4,) 1661.90 mm” | 1194.59 mm’

Piston head area(4,) 380.13 mm’ | 132.73 mm’

Piston head width(b) 117.81 mm 99.90 mm
Magnetic pole length(Lp) 11.74 mm 10.32 mm

Maximum stroke 164 mm 187 mm
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