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Abstract: M agnetorheological (MR) fluid damper-isa relatively new type of device for ap—
plication to semi—active vibration control-The essential characteristic of the fluid is its ability to re-
versibly change from a freeflowing, linear viscous fluid to semisolid with a controllable yield
strength in milliseconds when'ex posedto an magnetic field. External energy required by the ad-
justable fluid damper is minugcule and the damping force produced by the damper is large, while
speed of its response'is on'the order of milliseconds. In this paper, the performance and equivalent
linear damping coefficient of MR damper are analyzed based on the Bouc-Wen model, the energy
dissipation method and the trapezoidal rule. Applying the MR damper model to an oscillator with
signal degree of freedom harmonically excited through its support, the transmissibility which is
the degree of relative isolation and defined as the ratio of amplitude of motion of the oscillator to

am plitude of motion of the support is determined, and the phase angle of steady response as well.
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Fig.1 Configuration of M\R dam per
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Fig-2  Force~displacement loops of MR damper
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Fig- 3 Forcevelocity loops of MR damper
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1
Table 1 Parameter values of MR samper mode

ca/ (N*s/cm) 21.0 o/ (N/ cm) 14.0
co/ (N*s/em®V) 3.5 o/ (N/cm*V) 695.0

ko/ (N*s/cm) 46. 9 Y/ (em™ ?) 363.0

cu/ (N*s/ cm) 283.0 B/ (em~?) 363.0
ci/ (N*s/cm*V) 2.95 A 301.0

ki/ (N*s/cm) 5.0 n 2

x 1/ cm 14.3 (s 190
, 3
40

—— x,=0.5cm

35 | —& x,=1.25cm

30

25 4

E/(kN- cm)
)
S

AR A
x(0), : Fig. 4 Energy dissipation of M R damper
f(t) = Ceqx(t) (8)
? Cd[ 35 —— X,=0.5cm
E : i —  %;=1.25cm
2 Q 30 | o x,-250m [
E= f()de = ' f()x(e)yde  (9) jg | T Hese
—~ b h
¢ E 2}
x(t):XOS]II(Q>, (9) E
Ceq: §’3 154
&)
E
Cea= Zox2 (10) 10} : :
E 5 H—&""'/H
’ o ( 2 0 ¢
) , , 0 01 02 03 04 05 06
VA%
Q= 51
5
Xo 4 s (10)

Fig. 5 Equivalent damping of MR damper
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Fig- 6  SDOF support excited vibration system 180 - - -
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Fig. 7 Transmissibility versus frequency ratio
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