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Multiparameter-Dependent Shliomis Volume of Magnetic Fluids

PU Shengli, WU Longlong
(College of Science , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: According to the analytical expression of Shliomis volume of magnetic fluid, the
influence of concentrations of magnetic nanoparticles,ambient temperature and external magnetic
field on Shliomis volume were analyzed theoretically and calculated numerically. The results show
that Shliomis volume increases with the increase of concentration of magnetic nanoparticles,
decreases with the increase of ambient temperature (tends to saturate when the temperature is far
beyond the melting point of magnetic fluid) . The Shliomis volume of magnetic fluid also depends on
the magnetic field” s direction and strength. The viscosity of magnetic fluid is critical to the
Shliomis volume. The result is helpful for studying the magnetic moment relaxation of nanoparticles
within the magnetic fluid.
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Fig.1 Relaxation time as a function of volume of

magnetic nanoparticle
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Fig.2 Viscosity of magnetic fluid vs the volume

fraction of magnetic nanoparticle
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Fig.3 Viscosity of magnetic fluid as a function

of temperature
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Fig.6 Shliomis volume of magnetic fluid vs

magnetic nanoparticle concentration

and ambient temperature
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