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Abstract

The focus of this study is on the effect of fornvidéons of a partial journal bearing’s sliding &ae on the
friction force in mixed lubrication conditions. Teeasured friction varied considerably when theibhga
was rotated in the opposite direction at the sapeed and normal load. This unexpected observation
motivated the presented simulation study. The divienam deviations of the surface of the test begnvere
measured with white light interferometry and usedsinulation input. The two-scale simulation apptoa
considers the effect of the surface roughness oriceoscopic and the global bearing geometry with th
surface form deviations on a macroscopic scaleulaion results show that the surface form devietioan
have a noticeable effect on the pressure distabutf the lubricant and hence on the size of theekdty
contact area which leads to the differences itidmic The influence of the lubricant viscosity, ttlearance
gap and the surface roughness were analysed imametic simulation study. Results show that the
clearance and the surface roughness control thacingd the surface form deviations on the frictforce.

All in all, the results show the necessity to imguall scales of surface form deviations in theusation of
journal bearings in a mixed lubrication regime.
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1 INTRODUCTION

In many applications, friction forces are relevéortthe efficiency, functionality or reliability o machine
element. A considerable amount of research effastdeen devoted to the determination of frictionde by
simulations instead of experiments to reduce d@veémt time and cost. Simulation models have to be
validated before they can be applied to produceligment processes. This paper presents firstisesiul
study with the goal to validate the computationhef friction force of a journal bearing.

Stribeck [1], [2] identified three friction regimes lubricated contacts depending on the slidingesbas
illustrated in figure 1: boundary friction, mixeglrication and hydrodynamic friction. The simulati@sults

of contacts in the hydrodynamic friction regime esttable for most material combinations [3]. Car$ain
mixed lubrication conditions are, however, more ptar and include a combination of hydrodynamic and
boundary friction. Many physical and chemical metkas appear which are very difficult to include in
simulation models. Understanding complex tribolagicystems in mixed lubrication still requires a
combination of experiments and simulations.
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Figure 1: The Stribeck curve
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