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Damping analysis and experiment research of piston magnetic liquid damper
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Abstract : According to the magneto-viscous characteristic of magnetic liquid, the viscosity of the magnetic liquid will increase when a
magnetic field with its direction perpendicular to the direction of the vortex vector of the magnetic liquid around the magnetic liquid.
Using magnetic liquid as the damping fluid of the vibration damper, the damping radio of the vibration system can be changed by
adjusting the magnetic field, so that the purpose of vibration damping is achieved. Based on this property, a piston magnetic liquid
damper is proposed. The dynamic model of the magnetic liquid in the damper is built according to the flow equation and continuity
equation of magnetic liquid. The formula between damping force and vibration speed of the vibration damper and the damping ratio of the
vibration damping system are derived. The experiment was designed. A magnetic liquid vibration damper is installed on the free end of
the cantilever beam; a coil is used to exert uniform magnetic field on the vibration damper. The effect of the magnetic liquid vibration
damper on the damping ratios of the cantilever beam vibration is studied under different coil currents. The experiment results show good
agreement between experiment result and theoretical analysis result under the assumed condition. The experiment result also indicates
that the damping effect of the piston magnetic liquid damper is enhanced when the current in the coils increases in a certain range.

Keywords : magnetic liquid; magneto-viscous characteristic; vibration damping; dynamic model
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Fig.1 The structure model of the piston magnetic

liquid damper
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Fig.2 The theoretical analysis model of the damper
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Fig.5 Magnetization curve of kerosene-based magnetic

liquid in the experiment

R 3t SN R, I AL o R A R A 1 e R S
58 LR/ AR AR ANTET 6 BT

14| = SR "
2k Hth
12+ u
& 10}
g
,i\)j 8 -
6 -
4 -
1 n 1 n 1 n 1 n 1
100 150 200 250 300

T4 I N 58 8 /m T

P16 SEB0 P IR RERE PR B G S B 7 1)
ALK A

Fig.6 The relationship between the viscosity of
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field in the experiment
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