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Motivations

Friction offinite size bodies
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Theoretical descriptions
Extended contact interfaces
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Stress and strain heterogeneities at the macroscopic contact length scale
+

Softmatter substrated henhanceddeformations

Slidingvelocityat contact interfacd drivingvelocityy,
Moleculareffects: friction on stretchedpolymerchains
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Implication of friction-induced surface stretching on localfriction within smooth
glass / rubber contact interfaces??



Imaging of macroscopic frictional contact interfaces
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A.Chateauminoigt al Eur. Phys. J. E 27 (2008)
u, D.T. Nguyeet al J. Adhesion 87 (2011)



Contact pressure [MPa]

Shear and contact pressure distributions

Contact pressure Surface shear stress
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Frictional shear gradient along sliding direction

A Shearstress profilesicrosshe contact area
R=9.3mmy=0.5mms
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D Not a simple viscoelastaffect



Friction - induced surface stretching

Spacdlerivativeof the displacemenfield : in-planesurface stretch distribution
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Local stretch / frictional shear stress relationship
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Chateauminoigt al, Soft Matter 2017



Contact geometry ? friction with a flat punch

A PMMAtriangularflat punch
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Independent on contaajeometry




Orientational effects ? Friction on pre - stretched PDMS
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Discussion [’r — /\TUJ

Stretch effect on friction surprising for a ligtiite material such as rubber !

A Molecular origins of frictionf OK I £ f inodél OK Q&

P P Schallamach#ear 1963
Pinning / depinning of rubber Vorvokalosk ChaudhuryLangmuir 2003

chains to the rigid surface Singh &JuvekaySoft Matter 2011
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Sc hal | amadel hlagarithmic velocity regime
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» T = ATy Only is the number of available surface bonding sites is proportional t
surface stretch

Stretching brings to surface polar bonding sites otherwise buried within the bulk.
Other effects



Conclusions

Friction of glass/PDMS contact interfaces is affected by finite size effects

A Frictionalshearstresswithin smoothglass/PDMS interfacés
proportionalto in-planesurface stretch

V different contactgeometries
V widerange of contact conditions

A Noorientationaleffectsin t= §
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A Within the frameworkof{ OK I f f inodél, Di&gefiect canbe accountedfor
only if the densityof bondingsites formolecularchainsis proportionalto stretch

[hSameeffect with other rubberswith polar/apolar groups ?



Implications on friction of rough contact interfaces with rubber ?

Microscopically rough bodyslidingon a flatsubstrate
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Not yet accountedfor in meanfield theoreticalfriction model



