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Derivation Of Non-Newtonian Magnetic Fluid Lubricated Rough
Centrosymmetric Squeeze Film Reynolds Equation And Its

Application
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5. CONCLUSIONS

Based upon the Shliomis ferromagnetic fluid model and the Stokes microcontinuum theory together with the
Christensen  stochastic model, a modified Reynolds equation of centrosymmetric squeeze films
(including the combined effects of non-Newtonian rheology, mag-netic fluids with applied magnetic fields,
rotational iner-tia forces, surface roughness) has been derived for engi-neering applications. To guide the use
of the derived Reynolds equation, the squeeze film of rotational rough circular disks with non-Newtonian
magnetic fluids is illustrated. It is shown that the effects of rotation inertia decrease the load capacity and the
squeeze film time of smooth circular disks. By the use of non-Newtonian magnetic fluids with applied
magnetic fields, the rota-tional circular disks predict a higher load capacity and a longer squeeze film time.
When the surface roughness of  circumferential  patterns are  considered, the  non-Newtonian
magnetic-fluid lubricated rotational rough disks with applied magnetic fields provide further higher values of
the load capacity and the squeeze film time than those of the smooth case.
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