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Coupling adhesion and friction

Papangelo 2019 Waters 2010
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Material rupture – homogeneous ?

Pedone 2008
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Surface separation

4

E. Barthel "Rupture, Fracture and Size Issues“ in Mechanics

of Nano-Objects, O. Thomas, A. Ponchet and S. Forrest

eds. 2011.



Typical stress
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Rupture is heterogeneous – energy flow

K : stress intensity
factor

elastic energy density

w : adhesion/cohesion
energy
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Energy flow – stress singularity
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Energy flux 

Cook 20088



Different regions

Hui & Ruina « Why K ? » 1993
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Demonstration of some standard interactions

Lantz 2001Si – Si 
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Damage - crazing

http://www.campoly.com/blog/antisocial-polymers/

SEM image of a craze in Polystyrene

Image created by Y Arunkumar
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Pressure Sensitive Adhesives

ac = 200µm
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Contact
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Barthel JCIS 1998



Energy flux
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Mesurement devices - SFAs
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Tabor, Israelachvili
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Meniscus force
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Surface charge contribution in rubber adhesion and friction, 

A. Roberts Journal of Physics D: Applied Physics 10, 1977, 
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Another device
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Non linear elastic coupling

T above Tg
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C. Gauthier, ICS, Strasbourg



Effective adhesion
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With shear
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KI
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KII



Liechti 92
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Coupling adhesion and friction

Papangelo 2019 Waters 2010
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Johnson 1997

Waters 2010

35



Savkoor & Briggs 1977
No mode
mixity dependance !

Papangelo 2019

With mode
mixity dependance !
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0.5 ms-1

10 ms-1

Waters 2010
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Waters 2010
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