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Fffets non locaux
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Dij — Dij + Dz’j

elasticité 6ij = Cijri(Dri — Dy;)
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Lol d’é ) = A——
ol d'écrouissage D R

A>0, f<0and \f =0



Un exemple simple

Cadre Local Cadre non local
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Evolution du multiplicateur
plastique
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Extension grandes
transtformations

6 =06—Q.06+07.Q=E:(D—-DP)

Incompressibilité

¢ = E:(D—D?) +41
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Probleme en vitesse

div {[(E+ A):V]'—JE: 8—F} = (),
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Cas incompressible

div{[(E+B) : V]T—-/IE:g—f+gl} =0
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Bifurcation

Si 2 solutions distinctes

I(vlav?l)/lla/lZ) = J (VT_Vg) :(Sl _SZ) dv = 0:
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Critere de non-bifurcation

I(vlav.?&j‘laAZ) - 0



Solide linéaire de
comparaison
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AMw) = J G(X,y) é::: E:D(w)dy.
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I(VI:-VE&AI&A2) > H(V)



L ocal vs non local
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L ocal vs non local

0
—f: E:D(v) = Hi—wA/i
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L ocal vs non local

H(v) = F(v) +J

Q

2
%(AA)Z dx+ J olgrad A]? dx.

Q

p p

F(v) =J {D(v):E:D(v)—%[D(v):E:%} }dx—i-f VI:A:Vdx

Premiere bifurcation locale précéde toujours celle du milieu
non local



Fssal de traction/
compression plane



Relations de comportement
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lncompressibllité
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0*¥
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conditions aux limites
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Solutions

Wi(x,, x,) = cos(yx )y (x;)
A(X 1, X;) = sin(yx;)o(x,)
g(xy, x3) = sin(yx;)p(x,).
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Solution

Z(xZ ) — exp(rym.xz ) R

lr });A+r2ymB+ryr21C+A} R=0

det{r'y,A+ry,B+ry,C+A} =0

Wi (p—50)r® —[(u—306)(1 +8)H+ wy, (3u—30)]r

+[(4p* —2u—60)H+ wy},(Bu+30)1r" — (u+50)[(1 —8)H+ wy,] = 0

(u—50)(1+8)r* — (Ap*—2pu—ad)r* + (u+50)(1—-3) =0



cguation caractéristiqgue

z_ 43
— 2
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(1-2)r* —[(1=-2)A+8)+ (B —X)e,Jr* + [(‘—‘%ﬁ —2—25)+ (3+E)8m—r2

—(1+2)[(1=0)+s,] =0.

L(x,) = Z exp(r¥.x2)R,.
i=1



Ellipticité

det AIN) =0 N = yn,

AN) — [N-(E+A)-N 0 J

0 w(N*N)

w(N-N)det [N+ (E+A)N] = 0

Singularité du tenseur acoustique élastique  |o/2¢] = 1



H+wy* = (
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n %E

| ocalisation

v(X) = voexp (iyn-x), A(X) = A, exp (iyn-x)
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A

det(n-H*(y)*n) = 0

H*(¢) = E+A—
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W(x,,x2) = Yoexpiy(n, x, +n,x,)]
A(xy,Xy) = Agexp [Iy(n, x, +1yx,5)],

g(xy,Xx,) = go exp [1y(rn, x| +nyx,)],
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Modes de surtace

Yma2 — OO

33 2% 42 =0
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TF =24 H—194/297) 1P {194 /297} 1 & —0.84

Uniguement en compression



Local continuum ( 3 = 0 ) HILL & HUTCHINSON (1975)
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(b)
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x =107
x=10" .
Local continuum ( x =0 ) HILL & HUTCHINSON (1975)/
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Antisymmetric modes-COMPRESSION —
10 Symmetric modes-COMPRESSION -----
p Antigymmetric modes—TENSION -----
Symmetric modes-TENSION -

2u*/u = 0.1
y = 1072
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