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Sxh=Q,

Loss of sound material is due to weatr.

Friction - contact between bodies - interface propagation






Sxh=Q,

Model of damage - Dissipation - Global behaviour of the interface {23
(3 = Sxh : detached particles, damaged media, fluids : complex behaviour

Integration over the thickness : constitutive equation for the interface S



Moving interface / moving layer

e Continuous Transition : moving layer and continuous damage laws.
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Moving interface and Transformation of material

the mass flux is the loss of sound material.
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Preliminaries

b
F = /f(a:,t)da:

f(x,t) dx
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Preliminaries

Quasicrack : antiplane shear conditions
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Neuber (1969), Bui-Ehrlacher (1978), Stolz (2010).
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Wear description- Dissipation

Wear description- Dissipation
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Interpretation

G(X,t) <G.,, ¢=0
G(X,t)=G.,, ¢>0

friction D3 = /dm dz = /(a' € —ws) dz
Jh Jh
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Moving Layer
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Dissipation
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Dissipation

Free energy : W = £ E(d)e?

Matching Conditions £(0) = F1, E(1) = Es

Total Dissipation under steady-state condition (d + ¢Vd.n = 0)
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Dissipation with moving layer

G = / (YVd + AVa)dz < hY,
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Dissipation with moving layer

I'

dS; =det(b+; A I) = j; dS

/deQ://f] 2)dz) dS = /deS

Symi-2010-Keer symposium

17



Dissipation with moving layer
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Dissipation with moving layer

W = /(él¢1 + Gago +/ dzdz) dS
S h

&

Gi(s) = (/h‘(YVd + AVa)j dS).n(s)
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Dissipation with moving layer

Vs Ps
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Dissipation associated with the interface
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The mass density is an internal parameter for the interface.
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The behaviour of the layer

1
w(Xs) =up —uz = 2hVu.n, u’ = §(u1 + uy) + o(h?)

Introducing these asymptotic expansion in global potential for the layer
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Order O

Equilibrium on interface
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More informations : order 1

The equilibrium is then obtained as
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More informations : order 1

Stromberg, 1JSS 1996,

Del Piero, Eur. J. Mech (2010),

Stupkiewicz, Wear (1990),...
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Moving punch on a half-space

Moving punch on a half-space

Rigid Punch on an elastic half space. (Dragon-Louiset,2000)
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Moving punch on a half-space
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Moving punch on a half-space
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Moving punch on a half-space
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Effect of viscosity in shear

Equivalent to answer with friction law.
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One more example
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One more example
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Asymptotic Respons
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Results
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Results
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Results
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Results

Bui H.D, D-L, C. S : On Prand’l lifting equation arising in wear mechanics Arch.
Mech., 2000, 52, 547-567.

Galin, Goryatcheva, Mroz, Zmitrowicz, Stupkiewicz,...
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