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Damping Force of a Particles Damper in the Presence of Magnetic Field
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Damping properties of particles damper using magnetic particles in the presence of magnetic field are
investigated experimentally. The damping force vs. displacement curve of the particles damper is affected by the
strength of applied magnetic field. The maximum damping force and absorption energy can be controlled by
changing the intensity of magnetic field. The damping force of the particles damper depends on both of the vibration

frequency and the size of the particles in the damper.
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Fig.1 Schematic of the particles damper.
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Fig.2 Distribution of magnetic flux density.

¢ 1.0 mm

® 0.5 mm

Fig.3 Appearance of particles.
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Fig. 4 Schematic of the experimental apparatus.
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Fig. 6 Influence of the applied magnetic field on the

damping force vs. displacement curve (Diameter of the
particles = 0.5 mm, Frequency = 1 Hz).

Fig. 5 The damping force vs. displacement curve in the
absence of magnetic field (Diameter of the particles = 0.5
mm, Frequency = 1 Hz, Electric current = 0 A).
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Table 2  Gradient of damping force.

Electric Gradient [N/mm]

current [A] mode 1 mode 1T
0 1.72 7.2
1 1.16 36.1
2 1.14 92.8
3 047 601.1
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Fig. 7 Relationship between the maximum damping force
and the electric current (Diameter of the particles = 0.5 mm,
Frequency = | Hz).
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Fig. 8 State of particles in the damper at mode I . The
gaps between the particles are exaggerated.
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Fig.9 Relationship between absorption energy and
electric current (Diameter of the particles = 0.5 mm,
Frequency = 1 Hz).
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Fig. 10 Influence of vibration frequency on the damping
force vs. displacement curve (Diameter of the particles = 0.5
mm).
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Fig. 11 Influence of particle size on the damping force vs.

displacement curve (Frequency = 1 Hz).
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