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Surface contamination

Some evidences _‘ 5-40 g/m?
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Surface contamination

Origins Consequences on skid resistance
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Surface contamination e

Previous studies

Need to reproduce and charact
the whole process
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Reproducing the process
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Surface contamination

Buildup

Particles
spreading/compaction

Laboratory investigation

Charactering the process

Friction
measurement

\’

Sample weighing

Friction
measurement
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Changarnier, Tribology Int. 128 (2018)



Surface contamination

Aggregate

-Macrotext
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Particles

Re S u1tS spreading/compaction
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Results

Skid resistance of contaminated surfaces

Transition clean — dry contamination
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The dust and debris that have

Results settled on the pavement change
the microtexture by filling the

: small asperities and €lus affect
i ?
How particles affect the microtexture? ;. yivo-navement inferaction

Mechanisms Shakely, Transp:-Res Rec. 786 (1980)
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How particles affect the microtexture?

Link with the surface topography

Results
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Results

Friction modeling

ui =X+ Uparticles T (1-

Xi ) ﬂsurface

Rubber

slider \
G R é@ 3

S

"\
f\

Xi = Xinitia (v(1 — @))"71 + a(

\

I'

/1f=~— yc1\ ct))

3\ !

112ﬂi /\\\ ,\\ \}}q II
1\ ‘ :“
\ <./\"\_ \ 5;0\80\\‘151 "\

1,00 -
1
=
.z
]
< 0,80
@
o]
]
5 \ ,
-— | F .
2 \ ~ Model
[
. R \xpenment s

0,40 - i

0,20 T .

0 5 10 15
Step

J

" il

\/ \ (S
l 1 (]\ _\&ll 1)
Particles falling back
/\\“’ to the surface
Recirculation

&

&
w Wﬁ'\
) &5

Exteri

Ejection

Hichri, Wear 426-427 (2019)

12



Conclusions

Effect of particulate congminants on skid resistz

-  Test method:

- Simulate the buildup of particles on the roa
water.

Reproduce the variation of skid resi
pendulum) during a cycle dry peri




For more information

Articles

Hichri Y., Descartes, S., Cerezo V., Do M.-T. (2019) Understanding the behavior of fine particles at
the tire /road interface. Tribology International (https://doi.org/10.1016/j.triboint.2019.02.043)

Hichri Y., Cerezo V., Do M.-T. (2019) Modeling of the surface coverage and application to the
calculation of friction on road surfaces contaminated by particles. Wear, vol. 426-427.

Changarnier S., Hichri Y., Cerezo V., Do M.-T,, Salvatore F, Zahouani H. (2018) Observations of dry
particles behaviour at the tyre/road interface. Tribology International , vol. 128.

Hichri Y., Cerezo V., Do M.-T, Zahouani H. (2018) Effect of particies’ characteristics and road
surface's texture on tire/road friction. Surface Topography: Metrology and Properties, vol. 6, n°3.

Hichri Y, Cerezo V,, Do M.-T. (2017 ) Effect of dry deposited particles on the tire/road friction. Wear,
vol. 376-377.

Hichri Y, Cerezo V,, Do M.-T.(2617) Friction on road surfaces contaminated by fine particles: some
new experimental evidences. Engineering Tribology, vol. 231, n° 9.

Do M.-T, Cerezo V., Zahouani H. {2014) Laboratory test to evaluate the effect of contaminants on
road skid resistance. Engineering Tribology, vol. 228, n° 11.

minh-tan.do@ifsttar.fr

14



Acknowledgement

), IFSTTAR

(alphabetical order)
Stéphane Bouron
Dominique Demdare
Dimitri Deneele
Jean-Francois Le Fur
Patrick Maisonneuve

Erwann Rayssac

2R

—— UNIVERSITE

(@)) DE LYON

% ‘&
£ LamEo LFDS

k_x *@ UVIP 52 9 e de Tribologie et Dynamique des Systémes

(alphabetical order) (alphabetical order)
Sylvie Descartes Simon Changarnier

Hassan Zahouani

15



