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1 Introduction

Lubricated contacts are widely used as interfaces within
mechanical systems. Acting as an interface means sepa-
rating the contacting surfaces. Even though the lubri-
cant which fills this gap must only separate surfaces, it
might sometimes interact with them. Indeed, all sorts of
contaminants may be carried by a lubricating fluid.
Particle entrapment can cause irreversible damages [1-
2] to the contacting surfaces that is why the conditions
and probabilities of such phenomena must be fully
understood.

2 Numerical model

Assuming that particles are entrained by the lubricant
flow and possibly caught between the contacting sur-
faces, the numerical model permitted to determine both
the lubricant flow and the theoretical particle trajecto-
ries. Based on this model, critical entrapment cases and
on the contrary favorable scenario avoiding any en-
trapment can be highlighted (figure 1).
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Figure 1: Numerical model
3 Experimental tools

The experimental work consisted in tests performed on
two different devices, modelling different conditions of
hybrid rolling contacts.

2.1 Twin-disc machine

The first one (figure 2) can reproduce highly-loaded
lubricated contacts with high rolling speeds in a twin-
disc configuration. After the tests run under realistic
operating conditions, as those existing within REBs, the

contacting discs (steel or silicon nitride) surfaces were
observed making possible qualitative and quantitative
comparisons of entrapment ratios.

01
[} 02

A 2
rRat Y Rx2

,'uz
u1 ‘r
Figure 1: Twin-disc machine

2.2 Ball-on-plate test rig

The second device, a ball-on-plate EHD test-rig (figure
3) which includes a transparent disc (glass or sapphire),
enables to visualize the lubricant flow penetrating into
the convergent area and thus to analyze the particles
entrapment from the direct observation of the fluores-
cent suspended particles.
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Figure 3: Tribometer with fluorescent particles
3. Results

The dual approach allows to validate numerical simula-
tions. A relative strong influence of the ellipticity ratio
was highlighted whereas adding sliding components or
considering different couple of materials only slightly
affect the entrapment phenomena. Despite different
operating conditions in the different devices, similar
tendencies where underlined.
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