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Hysteresis Model of Damping Forces of MR Damper for a Passenger Car
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ABSTRACT

This paper presents hysteresis models of damping forces of a magneto-rheological (MR)
damper which is applicable to a middle-sized passenger vehicle. After manufacturing a
cylindrical type of the MR damper, its field-dependant damping force and hysteresis behavior

are experimentally evaluated. Three different models ;

Bingham model, Bouc-Wen model and

Polynomial model are provided to predict the hysteretic damping force. The damping force
characteristics predicted from three different models are compared with the measured results

under various excitation conditions.

=9 7)< 80} : Magneto-theological damper(#}7]& ¥ @), Damping force(H 8 &), Magnetic
field(x} 7) &), Bingham model(*) 3 2 2), Hysteresis model(°] 3 @42 F)

1I.HE

32 ER(electro-rheological) @ MR(magneto
-rheological) FHE ol43 @3 Mo ¥
A7t gws AYPH D giok o AT ZHEE’
2 o]g3t dne EHUA EAHL AHe A
1ol A7) %o A7)o wet stgHola HE
o APHS 79]01@ & doke Aot g
2 oy Wrse AdE(pre-yield)FHAA
A &=7t /4 de gad W] dgHe
zpo)& Bol ol ¥ &K hysteresis)& YEHATE
olg}d EAL 7+ ER ¥ MR ®39 HAE

« 39, QstdigtE st 71 AE S
» 39, Jdstuigtm 7 AE s

AalHE Bo HE3 o] it E3 ER
2 MR ®HHE oj&3 AA AF MFA Y A
g F3% 0 AdsS PN AdME
YL Aojo]&g ’\}%5}\_ AE FastAAt
RERE EoloE 77 UtEHe A%l
U 27139 wsle @& ER % MR Wl A
& AYsA BAR F de EES FHIE
Ao) Fouux Fa3dith ey HEAHoE
AHEEQ R de 2dslE v AAY 8
Aie B AolE Holx 3k 53] HERY
& ASA8AA Yehts HALS AGsA
ezl 2@t olEd ol"ENE X
gl8) Aty 2d2E Bouc-WenEd,"” Six-
parameter =¥,” 18]35 Nonlinear hysteretic
biviscous 2@® So] glch
B AFoMe dA FYF s&xd AHEE

H9A HM1Z, 2001 189



ot - Hoy

F Ae 999 AYE AR Hddy MR
A E Adtetn GFAEE T ArEE A
7o 27] ¥l mE WPy g uHs)
AL, M &xof W3l wE 9yl Wzl
Al olg@Ato] AAFE RE APH o2 FQ3)
Fch. 283 Abd MR 939 AFE sy
7] Y3t9 713 ©¢$ Bingham 249, o]F A
£ H¥35l= Bouc-Wen 249, 2831 & 39
A Agtste gg4d 2AF Polynomial £d
& o] &3l HPY o|HIYS Sy, HF
Ao viugo g 4 nde] Fhyy} elgA
& AFsAY 53] & AT ANEA AAE
Polynomial 2499 #4848 FWHs7 $3td
dHAF M2 Fa-E HSAIIEA o]Ed
e BAEE oY, 48 45e} vuE gt

2. MR 812 o884

Atd MR 999 FZE Fig. 19 EA18Y
. MRYSE 3A Y2EH=g T A3
2o zr|sg, WEddd, 9349y agla
HAELE FEEY, UeSF 4dY Aleld=
MR f#9 #5& 93td 98 HE/} FAH
Aok E3 98 HEY FEGS A2 o

T

Magnetic
Circuit

Gas Chamber

Diaphragm

\ pzrzrzrr

_________

Ampere
Source
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Table 1 Coefficients of polynomial model
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parameter value parameter value parameter value parameter value
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bs 6.924e-9 cs 1.137e-9 bs 8.804e-9 o3 -4.924e-9
be 5.604e-11 Cs 1.087e-10 be -5.374e-11 Cs -8.196e-11
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