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Damper Analysis
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Abstract: This paper proposes a hydraulic circuit for a Magnetorheological (MR) damper that can be used for
semi-active and active controls. Methods are presented for obtaining reliable damping force displacement and
velocity data, and hysteresis loop data corresponding to applied current. In order to get reliable data, analysis
using electric and electronic software, a series of tests. and comparative evaluations are required. A hydraulic
circuit model is proposed that can be applied to analyze a MR damper without any assumptions where the yield
stress data according to the applied current are known. Analysis results of the proposed hydraulic circuit are
confirmed by experimental results within acceptable tolerance. This hydraulic circuit model can be applied to

various MR dampers and systems.

715 d4H L : Orifice length
h : Orifice gap
F,; : Total damping force of MR damper 7, - Yield stress of MR fluid
F,, . Damping force on orifice H : Electric field
F. : Damping force due to shear stress of MRF r, : Total radius
p, : Pressure due to viscosity r, . Piston radius
p, : Pressure due to shear stress ¢ Coefficient

: Piston area

: Total area .M E

: Orifice area
MR -A|(Magneto-Rheological Fluid)y= 17Fs= A

F 271 wet {2 Aol Wshe ATHAE W
o] EHol oo mlo]mF Alo]=z A TYA
o] #4tE = FEolth dnkERl S A}
A= WY wgolu, A71Ae] I7FEWE A=
el wE A7l o5 fAo FESHE

n . Plastic viscosity
v

: Piston velocity
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Table 1 Design Parameters

Parameter Value
L 82.0 mm
h 1.0 mm
Ty 15.3 mm
T, 15.8 mm
n 5,000 cP
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Fig. 3 Hydraulic circuit model for MR damper
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Fig. 7 Bench setup for measuring the damping
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