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Influence of Inner Structure in 2 Magnetic Fluid on Ultrasonic Propagation
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Experimental results for the properties of ultrasonic propagation velocity and attenuation in a kerosene-based
magnetic fluid (EXP04019) are reported. The ultrasonic frequency used is 2 MHz and the measurement scheme is
based on the pulse method. The external magnetic field intensity is varied from 0 mT to 550 mT and the angle
between the magnetic field direction and the direction of ultrasonic wave propagation is adjusted from 0° to 90°. We
observed various characteristic properties of ultrasonic propagation. The ultrasonic propagation velocity and
attenuation change with the elapsed time of external magnetic field application and with magnetic field intensity.
When the magnetic field is applied to magnetic fluid, some of the magnetic particles in the magnetic fluid form
clustering structures. These structures cause the properties of ultrasonic propagation. We discussed influence of inner

structure in magnetic fluid on ultrasonic propagation.
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Table 1 Properties of Magnetic Fluid.
Test fluid EXP04019 Kerosene
Particle material Fe;04 -
Carrier liquid Kerosene -
Magnetization 15.7 kA/m -
Density 1062 kg/m’ 782 kg/m’
Viscosity 1.37 mPa-s 1.06 mPa-s
A
Y
o $60
A A
2] ]'i! Test fluid o §
Water

Fig.2 Structure of test cell.
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Fig. 3 Ultrasonic propagation velocity in magnetic fluid.
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Fig. 4 Elapsed time dependence of ultrasonic propagation
velocity in magnetic fluid.
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Fig. 5 Elapsed time dependence of ultrasonic attenuation

in magnetic fluid.
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Fig. 6 Anisotropy of ultrasonic propagation velocity in
magnetic fluid.
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Fig. 7 Anisotropy of ultrasonic attenuation in magnetic
fluid.
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Fig. 8 Elapsed time dependence of ultrasonic propagation

velocity in magnetic fluid after removing magnetic field.
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