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1. Introduction

A major problem met in tribology consists in findi
the effect of qualitative phenomeina a quantitative
evolution of a tribologral system. For examplewhat is
the effect of different environment on surface
damage® In this paper, a multi scale methodolog
proposed to model and tharacterize the effect of
lubricants on surface morphologyolution during its
first hours (runningn stage). This evolution
characterized by the evolution of standazed
roughness parameters given in 1SO1Z%.

2. Materials and experiments

Two steels samples weraountedon a twin-disc
tribometer for the test of eadlibricant: A and B during
42 hours.Each test is interrupted in several seque
and replicas of the surface werdone and 3D
topographies are measurbg an interferometeiTest
and operating conditions are more detailed in &ipus

paper [].

3. The best 3D Roughness par ameter

From all these replicameasures, the multi sce
methodology is. The 8 (percentage limits of th
inferior core roughnessurface) evaluated at the sc
around 100 um with high pass filter is tbest global
roughness parameters (Fig.1).
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Figure.1 Relevance of S2 and Sa versus the scale for low and
high passfiltering.

The Sr2 decreases for bdilbricant: (Fig.2, left)
meaning that valleys becomes more and m
pronounced during timend the lubricant B increas
rapidly these valleysOur methodology shcs that the
best difference of wear due to lubricéalso modelled
by S, but evaluated ahe scale of 40 p with a low
pass filter (Fig.2, right). Thdubricant A des not
introduce localized damage (smalls) compare to
lubricant B.
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Figure 2. Evolution of the S, roughness parameters
versus the wear time.

4, Effect of lubricant during wear

The same methodologyis applied with 2D
roughness parameters: thmegularity of the surface
(Fig.3, left) drastically decreases like the frac
dimension (Fig.3, right)for Lubricant B but these
parameterslowly decreases for lubricant to finally
reach the same values after 40 hc
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Figure 3. Evolution of the Order (left) and Fractal
dimension (right) during wear
5. Summary

Theseselection models show that lubricant A Is
to preservebetter integrity of surface during wear tl
lubricant B. Surface arepally damaged (form remove
pits creation) with lubricant B and lubricant A tksato
the same results but with higher des.
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