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Fig. 1. (Color online) Schematic of the test set-up.

Tablel. Properties of the tested ferrofluid.

Properties W-40
Effective radius of particle, a, (hm) 10.0
Densty, p (kg/m?) 1.37 x 10°
Density of particle, p, (kg/m°) 5.16 x 10°
Volume concentration of particle, ¢, 8.68 x 1072
Particle number per unit volume, N (EA/m®) 1.25 x 107
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Tablell. Specifications and conditions of the test.

Components Specifications
Temperature (°C) 20
Diameter of sphericad container (mm) 100
Thickness of spherica container (mm) 5
Magnetic field strength (mT) 0, 25, 50
Periodic width of trandation motion (mm) 5, 10, 15
Size of permanent magnet (mm?) 80x80x% 10
Amount of magnetic fluid (g) 359
Resolution of the measuring camera (mm) 20~60
Working fluid Water/Ferrofluid
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Fig. 2. (Color online) Sloshing characteristics of the water and the
ferrofluid with the frequency response.
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Fig. 3. (Color online) Sloshing characteristics of the water and the
ferrofluid with magnetic field and frequency response.
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Fig. 4. (Color online) Soshing characterigtics of the ferrofluid with
the horizontal motion of the sphere at the magnetic intensity of 50 mT.
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Experimental Sudy on Sloshing Characteristics of a Ferrofluid
in the Spherical Container

Dae-Wan Kim, Moo-Yeon Lee*, and Lee-Soo Seo
Department of Mechanical Engineering, Dong-A University, Busan 604-714, Korea

(Received 15 September 2013, Received in final form 17 October 2013, Accepted 18 October 2013)

This work describes the experimental invetigations on doshing characteristics of water and ferrofluid as working fluids in the
spherical container with the horizontal oscillation motion and compared the results obtained by two working fluids. In order to
Investigate the doshing characterigtics of the sphere container with the horizontal oscillation, experiments are performed with the
magnetic intensities from O mT to 50 mT and horizonta oscillation motions from 5 mm to 15 mm. As results, Ferrofluid without
magnetic field in the sphere container showed a similar liquid surface movement with water. The resonance point of the ferrofluid in
the sphere container happened a higher vaue than that of the theoretical resonance frequency with the rise of the magnetic field. In
addition, the doshing characterigtics of the ferrofluid in the sphere container can be controlled with the resonance frequency with the
magnetic intensity and the liquid surface displacement could be aso controlled.

Keywords : dashing, ferrofluid, resonance frequency, resonance point, liquid surface displacement
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