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Phenomenological Damping Flow Modeling and Performance Evaluation
for a Continuous Damping Control Damper Using MR Fluid

Jae Woo Park’ and Young Dae Jung’

ABSTRACT

Recently MR CDC damper has been applied to semi-active suspension control system gradually. Compared to
former hydraulic CDC damper, it has rapid time response performance as well as simple internal structure and
wide range of damping force. In order to develop control logic algorithm which enables to take maximum
advantage of unique characteristics of MR CDC damper, it is inevitable to perform a thorough investigation into
its nonlinear performance. In many previous researches, MR fluid model was either simply assumed as Bingham
Plastic, or a phenomenological model based on experiment was established instead to predict damping
performance of MR CDC damper. These experimental flow model which is not based on flow analysis but
intentionally built to fit damping characteristics, may lead to totally different results in case of different
configuration or structure of MR CDC damper. In this study, a generalized flow formula from mathematical flow
model of MR fluid for annular orifice is derived to analyze and predict damping characteristics when current is
excited at piston valve.
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Fig. 1 Viscous flow of MR fluid through an annular orifice
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Fig. 3 Stress diagram of shear boundary layer

A7 e AFANT §& 9 MR A
A5 E veluE, & UtEE AR/ o
A7179] M7lo] el WatEE gtoldh o)# g A
T4 MRFA 1 540 98 agte] Walonz,
#2g Hrhd o] & DBEEIY AR T 5 Ut

Table 12 2 ATFAA AFA-E gz A
Z¥ MR #H9 EAXE Jebd Aot} wo]lx
2dL dlol=g Rl YEE 261 AE ojT}
azln #4E dAEE)e 2715 2~5um ol
4] HHE HA Y ¢d Ay ans
AA 3 HARE 24 A EHL o
Egsict. olgld Aw@Asl &4 EAsles 3
Fated = FA o ¢2A MR FA7F s ofokzt
Cig= s

Table 1 Properties of MR fluid used in this study

Properties Value
Base Fluid Hydrocarbon
Density 261
Color Gray
Weight Percent Solids 76%
Weight Loss
100C 0.02%
150C 0.1%
Flash Point >200C
Particle Size(mean) 4.60pm
Viscosity 220 cPs(+/-10)
Brookfield, at 40°C
RV  Type, Spindle #5,
100rpm
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Fig. 5 Magnified piston valve assembly of MR CDC
Dampers

Fig. 6 The free body diagram of piston valve
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Fig. 9 Design dimension and electromagnetic analysis
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