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Investigation of squeeze film mechanism in rough elliptical plates with piezo- viscous
micro—polar lubricant

B. Salmani Department of Mechanical Engineering, Islamic Azad University, Bonab Branch, Bonab, Iran
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B. Mohammadi Alasti Department of Mechanical Engineering, Islamic Azad University, Bonab Branch, Bonab, Iran

M. Abasgholipour Department of Mechanical Engineering , Islamic Azad University Bonab Branch, Bonab, Iran
Abstract

In the present article, the analysis of squeeze film mechanism in parallel elliptical plates using micro-polar piezo-viscous lubricant is
discussed. In order to achieve accurate results, the effects of the surface roughness have been considered using Christensen's theory.
By solving the modified stochastic Reynolds equation, the pressure distribution is obtained analytically, and based on Eringen’s
theory, a closed form expression for non — dimensional load carrying capacity and squeezing time is derived. From the obtained
results, it is revealed that the use of micro-polar lubricant can significantly increase the characteristics of the squeeze film compared
to case of classical Newtonian fluid. It was also concluded that taking into account the changes in the viscosity of the lubricant with
pressure improves the performance of the squeeze film in comparison with the case of constant viscosity. Furthermore, results show
that the transverse surface roughness pattern increases squeeze film performance, while longitudinal surface roughness pattern
decreases squeeze film performance.

Keywords: squeeze film, elliptical plates, micro-polar lubricant, piezo-viscous, Eringen theory, Christensen's theory.
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