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Abstract: The magneto—rheological fluid damper with maximum force capacity of 10 kN was self—developed.
The mechanical property test of the MRFD was carried out. Based on the analysis of the test results, the
variation of the maximum damping force with velocity and current was investigated. Subsequently, a simple and
efficient MRFD phenomenological model for controller design was proposed, which is named the three—segment
linear variable damping mechanical model. The model parameters were also identified. The comparison between

numerical and experimental results showed that the three—segment linear variable damping mechanical model can
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satisfactorily simulate the nonlinear mechanical behavior of the MRFD. In addition, it is convenient to

analytically calculate the inverse model of the damper by employing the three—segment linear variable damping

mechanical model. The research strategy of the mechanical model of the self-made MRFD can be applied to

other specific MRFDs.
Keywords: Magneto —rheological fluid damper;
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Fig.2 Schematic diagram of the damper magnetic circuit
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Fig.3 Relation curve of current — magnetic induction intensity
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Fig.4 Damping force — displacement curves under

sinusoidal waves

K 6 A4 H T R IAEE = M E R N J1-H
FRHbZR, BEZRM N R BB R INEGREE S 1 em/
s, 2cm/s, 3cm/s, 4 cm/s, 5Scm/s, 6 cm/s, 7 cm/



%2

FEISE A AR PR e 2% = B Rt AR B e M i BaIE 9]

s f18 em/s, MIEIHTRILAEH, FHIEJBEHR TR
AR b, MmN T 0.3 A B, S&IKBHE JIBEHR
SRR L, MAEAT 0.3 AN, BEE RN
AR JE D HO IR R e, X2 Hh Al Ak O
Je 7 SR i P I P AR AL 5K AR e A TR A R e A
HER), TEHREET 2 A I, FHIEZR T
RE, Uboh, BEERFEN, HE < EERE
Wik Bk ok, X B RETE s ik D ki BE JE I3
vzt ki i AN

6 : 8
3 4 Y /i -
z 1
£ zZ, ) —
2| = Y | =
= = —/////
3 = -4 A
-6 V -8
-40 =20 0 20 40 -80  -40 0 40 80
8 A /mm 10 A1 /mm —
Y =
4 5
R0 Rot g
B iy — A
= = e/
=l _ / /
4 5
3 0l =
-80 -40 0 40 80 -150 -100 -50 0 50 100 150
{FE/mm AIFE/mm
(a) 0.5 hz (a) 1 hz

5 IESZIIERINIHE D- sk

Fig.5 Damping force — velocity curve under sinusoidal waves
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Fig.8 Comparison of damping force — displacement curves between numerical results and experimental results under triangular waves
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Fig.9 Comparison of damping force — displacement curves between numerical results and experimental results under sinusoidal waves
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