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Introduction - Example
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» Thermomechanical simulation of a
cylindrical shock damper device

» The problem is 2D axisymmetric

» The penalty method is used for
managing contact between the metal
and the rigid die

Equivalent plastic strain
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Introduction - Contact

Numerical procedure

ViainsprekIems

Ivetater © pas 0F t=0.000000/4.000000 dt=0.020000

Equivalent plastic strain
0.000 0.100 0. 200 0.200 (.400

» The contact area is not known at the beginning

IDISCrEliZalion s

» Bodies are meshed

» Problem reduced to the contact between two
meshed lines (2D) or surfaces (3D)

Alejoritries)
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Rigid Body

Contact Elements
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: : : Contact search
Corjezlgt gfe)ellEny] (active constraints)

solve the linear

system

release the
constraint

introduce the
constraint
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I TIME STEP n I I TIME STEPn I
. Compute Fint
Compute Fint

Contact search
(compute the gaps)

Contact search

(compute the gaps)

Compute the contact

Compute the contact forces Fext

forces Fext

<

I TIME STEP n+1 I

Compute tangent stiffness
Solve the system

Compute tangent stiffness
Solve the system

gmax<gmax*

Setgapsto 0
Compute A*

I TIME STEP n+1 I
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Solve contact problem

Update sliding limit (A1) solve the linear
Update sliding direction system

release the
constraint

introduce the

Convergence ? )
constraint
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Tangential Contact Force

o

] Increasing Penalty(oip)
Tangential gap >0

Tangential gap <0

lim

g (o)

Ry = URy I:i'ivfsible_E']ldi;ng Last sticking point

Sliding node

Sliding reference
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Nine’s blankholder simulation

»Numerical simulation of an experimental device (used
by Nine - 1992)

»Drawing and clamping forces are studied.

» Frictional component can be avoided if the rollers are Drawbead o
free to rotate. ’
Shoulder W
Groove
A A

Ietafionr - pas UF =0 0000000 Fedoans ai=0rooioom

Equivalent plastic strain
0.000 0. 130! 0,260 (.390 (0.520
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Superplastic forming

AN
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» mportation of an industrial
geometry including Nurbs curves &
surfaces.

» Superplastic Forming (coarse

Equivalent plastic strain

750 .13
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Eqtiivalent plastic strain

: [
0.000 0.420 0.540 1.26

\_SetDispl DTemp_1
0.000 7.50 15.0 225 30.0
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Rivet forming

» Thermomechanical forming of a rivet for

ietafon - pas U =0l 00NEDaZ2000 DAN00n ai=tinonnng
plates assembly.

»Material with thermo-elasto-viscoplastic
behavior.

» Elastic, plastic and viscous behaviors
are temperature dependent.

» Computation of the viscoplastic
dissipation.

» Thermocontact interactions
between the two plates and the rivet.

» Computation of the exchanged
heat fluxes and of the frictional

Equivalent plastic strain
0.375 0,750 1.13 1.50

D000
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Dynamic buckling of a cylinder

» 3D Simulation of the dynamic buckling of
a cylinder.

etafior : pas 0 t=0.000000/0.015000  [MELERIE [

» Contact between non smooth surfaces
(resulting from discretisation).

» Friction is taken into account between the
die and the cylinder.
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Equivalent plastic strain
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1.00
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