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Vibration Characteristics of Magnetic Fluid Droplet Adsorbed to Magnetized Needlepoint in
Alternating Magnetic Field
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The dynamic behavior of a magnetic fluid droplet adsorbed to magnetized needlepoint in alternating magnetic
field was studied with a high speed video camera system. The directions of alternating magnetic field are parallel and
opposite to static magnetic field of magnetized needlepoint. It was found that the surface of magnetic fluid droplet
responds to the external magnetic field in elongation and contraction oscillation. The frequency of magnetic fluid
droplet oscillation was exactly same of the external magnetic field. The oscillation of the magnetic fluid droplet
adsorbed to magnetized needlepoint were revealed experimentally.
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Fig. 1 Photographs of two test needlepoints.
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Fig.2 Proposed needle-magnetic fluid system.
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Fig. 4 Schematic diagram of experimental apparatus.
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Table 1 Physical properties of magnetic fluid.
Magnetic fluid Ferricolloid HC-50
Density 1250 kg/m’
Viscosity 9 mPa's
Saturation magnetization 32 kA/m
Surface tension 0.0277 N/m
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Jo [Hz]

Fig. 5 Characteristics of magnetic field produced by
Helmbholtz coil.
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Fig. 6 Photographs showing dynamic response of
T ORALIEOSRIL, $TOET DRSS % magnetic fluid droplet in alternating field.
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Fig. 7 Sketch of coordinate system and nomenclature.
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Fig.9 Relation between droplet shape and external
magnetic field.
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(a)Photographs showing dynamic response of magnetic
fluid droplet in alternating field.
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(b)Shape oscillation of magnetic fluid droplet.
Fig. 10 Dynamic behavior of magnetic fluid droplet in
alternating magnetic field.
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Fig. 11 Photograph of magnetic fluid droplet

maintained at needlepoint(¥,;=10 X 107 m’).
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Fig. 12 Photographs showing dynamic response of

magnetic fluid droplet in alternating field at /=10 Hz.
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Fig. 13 Shape oscillation of magnetic fluid droplet in

alternating magnetic field at =10 Hz.
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