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Department of Mechanical Engineering, Nanya Institute of Technology

Jhongli, Taiwan
Abstract

In this research, the infinite long two dimensional step journal bearing with surface
roughness lubricated by non-Newtonian micro polar fluids was study. We adopted
Eringen theoretical model to simulate the characteristics of micro polar fluid, and
Christensen stochastic model to depict the surface roughness. With the basics of these
two, we can deduce the longitudinal and transverse surface roughness modes of modified
Reynolds Equation. Utilized numerical simulation scheme to solve these modified
Reynolds equation, we can analyze the combined performance effects of micro polar
fluids to step journal bearing with surface roughness. The distributed film pressure was
obtained first, then, with different micro polar effect, roughness parameters, form
parameters and position factor of step journal, the static film pressure, loading capacity,

center of loading and response time were investigated.

According to the results, with respect to smooth bearing, the transverse mode can build
up a higher distributed pressure P and loading capacity W, meanwhile, the response time
T of journal bearing increases for transverse mode. As to the center of loading Lc, it will
offset to the exit part of journal bearing. On the other hand, micro polar fluids and
characteristic length of fluid can enhance also the loading capacity of bearing. Increasing
the position factor B: of step bearing, decreasing the loading capacity it can afford. As the
film parameter hm increases, the response time decreases quickly, thus, to avoid the

damage of step bearing, the thickness hm cannot less than 0.6.

Key Words: micropolar fluid, surface roughness, Christensen stochastic roughness

model
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