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Coulomb’s friction
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More friction laws
e Static criteria
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e 1, static and py kinetic coefficients of friction.



Theory and simulations
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Rate and state friction and regularization

Rate and state friction law

m Rate v; = [v,| - relative slip

velocity
m State O — = internal time Sy
m Dieterich-Ruina—Perrin (1979, o
83, 95) UL o
Frictional resistance N
0¢ = logl [fs + b6 + aln(v:/v)] .
Evolution of the state variable 1.
6=-%[0+In(2)] B —

Rate and state friction law



m Spliting of slip pulses ©
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m Spliting of slip pulses ©
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m Spliting of slip pulses ®
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Introduction: Regularized friction law

Elastodynamic frictional contact problem may be ill-posed/unstable
m For two identical materials: no problems
m Two different materials:

m If generalized Rayleigh speed is defined: unstable
m If generalized Rayleigh speed is not-defined: stable for f < f.
Critical friction exists.

V.A. Yastrebov 10/109



Introduction: Regularized friction law

Elastodynamic frictional contact problem may be ill-posed/unstable
m For two identical materials: no problems
m Two different materials:

m If generalized Rayleigh speed is defined: unstable
m If generalized Rayleigh speed is not-defined: stable for f < f.
Critical friction exists.

Possible solutions

m Abandon the proportionality of frictional strength to contact pressure
|Fil # plF|

m Viscous analogy

m Experiment based Prakash-Clifton friction law [1]
F = —m [Fi — pmax(0, [Fl)]

m Non-local friction [2]
IFi(x)l = u f |F, (x — s)|w(x — s)ds

[1] Prakash, Clifton. Time resolved dynamic friction measurements in pressure-shear. In Experimental Techniques
in the Dynamics of Deformable Solids, edited by Ramesh, vol. 165:33-48, ASME, New York (1993).

[2]]. A. C. Martins, E. M. F. Simdes, On some sources of instability/ill-posedness in elasticity problems with
Coulomb’s friction, in Contact Mechanics, eds. M. Raous, M. Jean, ].-J. Moreau, 95-106 (1995).
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Introduction: Regularized friction law
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Introduction: lab experiments
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Conclusion

m It was an overview
m Itis up to you to dig and understand the details
“The devil is in the detail” or “God is in the detail”

m Good luck to you & Bon courage !
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