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Evaluation of (visco)plastic strains
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Chaboche elastoviscoplastic model

Thermoelasticity with (visco)plastic strain
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X = §C£p — yXp
(visco)plastic strain time evolution
. J2(c—=X)=R—-k\p,
p=(—"7")
_ 3 o =X’
P2 L%
2 R = Q(1 — exp(—bp))
3 ! ! r I
K,n,C,Q,yand b Jo(o —X) = E(J —X"): (o' = X")
Temperature dependent
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Comsol implementation

Sr_smaxi= Sz_smaxi=
4*G_smaxi*(er_smaxi-epr_smaxi)/3 4*G_smaxi*(ez_smaxi-epz_smaxi)/3
-2*G_smaxi*(ephi_smaxi-epphi_smaxi)/3 -2*G_smaxi*(er_smaxi-epr_smaxi)/3
-2*G_smaxi*(ez_smaxi-epz_smaxi)/3 -2*G_smaxi*(ephi_smaxi-epphi_smaxi)/3
P P
sphi_smaxi= Srz_smaxi=
4*G_smaxi*(ephi_smaxi-epphi_smaxi)/3 2*G_smaxi*(erz_smaxi-eprz_smaxi)

-2*G_smaxi*(er_smaxi-epr_smaxi)/3
-2*G_smaxi*(ez_smaxi-epz_smaxi)/3
-p

p:
-K_smaxi*(evol_smaxi-epr_smaxi-epphi_smaxi-epz_smaxi
-3*matl_alpha*(Temp_smaxi-Tempref smaxi))



Comsol implementation
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Non linear Ordinary differential equations =

Mode PDE, General form without
spatial derivatives
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Application : spot arc welding

Arc heating : r2
(heat flux) %o ;% Q — Qma.x €Xp (_3 b_z)
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Numerical results
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Numerical results

Equivalent plastic strain
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Numerical results
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Extension of the model : metallurgical
transformation
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Conclusion Arc heating
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Thank you for your
attention
Any guestions ?

The authors: Frederic Roger And Abderrazak Traidia







Extension of the model :Fluid flow and

Fluid flow and thermal field

metallurgy

Austenite distribution after heating
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Thermoelasticity with (visco)plastic strain

3. 0 =X
» = 2P L= %)

g

Jao =) =‘E(a*—m:(a'—m

J2(6—X)—R-k
K

p= %

. 2 . .
R = Q(1 — exp(—bp)) X =306 —yXp






