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The Prediction of Rubber Friction considering Road Characteristics
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Abstract : This paper presents the hysteresis friction of a sliding elastomer on various types of surfaces. The hysteresis
friction is calculated by means of an analytical model which considers the energy spent by the local deformation of the
rubber due to surface asperities. By establishing the fractal character of the surfaces, the contribution to rubber friction
of roughness at different length scales is accounted for. High resolution surface profilometer is used in order to calculate
the main three surface descriptors and the minimal length scale that can contribute to hysteresis friction. The results
show that this friction prediction can be used in order to characterize in an elegant manner the surface morphology of
various surfaces and to quantify the friction coefficient of sliding rubber as a function of surface roughness, load and
speed.

Key words : Macro roughness("F=L= & 7]), Micro roughness("Fo] L= A 2 71), Rubber friction(aLF w}Zh),
Fractal dimension(2Z 2 & 2}-91), Hysteresis( 3] 2~ EH 2] A| 22), HDCF(3= ] 2“3 &), Self affine(A}7] o}3}-<1)

Nomenclature 1. M 2
&, : horizontal cut-off length w1 ulz BAA] 2pEk el = obAHAS SR
g, : vertical cut-off length a7 8l 7HE T a8 A 5 s 2 wbERE o
H : hurst exponent el v Hxslete etk 271 d
D : fractal dimension TolME = ovhEe] £ Fe ARows Az
(adhesion) ¥} 3] 2~H| 2] A] 2= (hysteresis) 2] A& 7

o . 2
s - hysteresis friction force coefficient
zahd ok A A2 T2} Elolo] T W Alo] <]

Fy,, - hysteresis friction force

B} 7k AR e] Ak v WAl o] 4%

Fy  :normal force
e dul < =27 wjel e v 53] o Fasivh 13 AR,

: loss modulus
- =27k ART Ro] 9= Aol He 2 ojn)r
o : nominal contact pressure .
‘ ) e R P PR PR PR S EERE

{§> :mean excitation depth

N

9ol ARE FAYE W0 npa R ARV 5
doll eJste] Blolo] AT Fr]H 0w WM s
dlell A AT 7 7hA] o] 1 &, 2 vpe] A=
AA7](lum ~ 0.5mm) L === A2 7](0.5mm ~

(Z,) :mean penetration depth
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Fig. 3 Contact region with magnification &
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