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Simcenter Radioss

Industry-proven explicit solver for highly nonlinear
simulation scenarios: crash & safety, high velocity
dynamic events, ballistics & blast, drop & impact,
material performance, fluid structure interaction

~ o - B 4 & G

Automotive Heavy  Aerospace Marine Energy Electronics Healthcare
equipment & defense Electrical & goods

Best in quality, repeatability, and scalability

This model reflects At ST THETETowcH Quick learning curve, supporting multiple input &
output standards and flexible workflows
Democratizing Explicit Dynamics Open platform for collaboration & innovation with
Crash & Safety Dynamic Analysis Software fast-growing worldwide community: OpenRadioss
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Little bit of History

RADIOSS CRASH

Simulating Crash Reallity...

Now, with an Industrial Efficiency

W.F. Noh
CEL

First coupled EL code
LLL, 1964

WHAMS

Northwestern/Arch v SAND86-0594
Chicago IL

SNL, march 1987
Albuquerque NM.
L. Taylor & D. Flanagan

PISCES

Pisces International
San Leandro CA
explicit FVM CFD
H. Hancock

t1esy of ADAM OPEL AG)

Source: Paul Du Bois: Presentation at the OpenRadioss Users meeting 2023 in Aachen (Germany) Radioss advertisement: First car to car crash, performed in 1991
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Motivation

Automotive industry is still driving the
development of crash solvers, but other
industries are catching up.

Simcenter Radioss has a large library of material
models and failure criteria. Anyway, there is still a
big demand on advanced material and fracture
models to increase the quality of results.

We are participating and investing in research
projects to continually improving the crash solver.

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software SI E M E N S



Challenge: Modeling materials — Elasto-Plastic materials

Type Description Model Law (MID)
Isotropic Linear elastuc modei : HEGR | (1)
Elasticity

Hyper elastic Ogden-Mooney-Rivlin (42)
Linear elastic for orthotropic shells Fabric )
Nonlinear pseudo-plastic orthotropic Honeycomb (28)
. solids without strain rate effect
Corgggsne Nonlinear pseudo-plastic orthotropic Crushable foam (50)
Orthotropic solids with strain rate effect
materials Hill (32)

Elastic-plastic orthotropic shells Hill (tabulated) (43)

Steps to create an Elasto-plastic material

Generic data input for a numerical/analytical model (in case of no test available): e.g. Johnson-Cook

The stress vs. plastie strain law 1s as follows:

*1 thc xu:ld stresDis read on the curve (and converted to true stress). SIEMENS
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Challenge: Modeling materials — Elasto-Plastic materials

EHETEFLAS_JGHHSEE
Stesl DF&00

Tension Test: SSAB Material: DOCOL 600 DP

8 10

Engineer strain [%]

Still too complex ?
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Challenge: Modeling materials — Elasto-Plastic materials

Create a new material law : IMAT/PLAS_PREDEF/

STEEL Mild steel
HSS High Strength Steel
UHSS Ultra HSS
AA5182 Aluminum AA5182 t;ﬂ;;};;;;';&;é;;;;i;“*““'““4““|““---
AAB082-T6 Aluminum AAB082-T6 This 1s a_Simple Mild Steel material
PAGGF30 Plastic PA6GF30
PPT40 Plastic PP T40
Advantage

Very user friendly

Unit conversion done automatically
Usage

For fast material substitution

"SIEMENS
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Challenge: Modeling materials — Elasto-Plastic materials

Tension Test: SSAB Material: DOCOL 600 DP

Real test specimen

Necking Point | —test 1
— Other Solver ‘

=
A

/ | —RADIOSS | y
Material damé\ | \ 1

-
(&)

-
o

Force [kN]

20 3 e Tension Test
Displacement [mm] Simple Average ' Result : Simulation

Loadcase 1 : Time = 0.000000
Frame 1

Tension Test: SSAB Material: DOCOL 600 DP

Y
w
!

—tast

—RADIOSS

——RADIOSS; Material LAW36 with failure: max.equ.plastic strain
=——RADIOSS; Material LAW36 with softening and failure

!M“ " RADIOSS Simulation
|

Force [kN]

—
o
L

0 15 2 SIEMENS
Displacement [mm]




Challenge: Modeling materials — Elasto-Plastic materials - Polymeres

Material Tests — What reality shows:
McMaster Carr ABS PN 8586K161
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Engineering Strain (%)
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Tensile test of a Polyamide (PA) material

160.0

Source: “Thermal effects in the material modelling of polyamide 6 during short-term dynamic loading processes”

O ng Joachi Stauer SIEMENS



Challenge: Modeling materials — Elasto-Plastic materials - Polymeres

/MAT/LAW76 (SAMP)

Block Format Keyword

This

(4)

at_ID[unit_ID

IQUAD

SIEMENS
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Challenge: Modeling materials — Elasto-Plastic materials - Polymeres

For short fibers, the manufacturing simulation is mandatory ! = Inspire Mold

QeTEED D

SIEMENS
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Challenge: Modeling materials — Elasto-Plastic materials - Polymeres

For short fibers, the manufacturing simulation is mandatory ! = Inspire Mold

=
QT e D 0P ® 44 @@ b 09935455 /09935455

SIEMENS
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Challenge: Modeling materials — Elasto-Plastic materials - Polymeres

Front bumper --- Checking the Fiber orientation tensor - in HyperView

Unitled~ (] [2

[

1: EWWORK\TMP\Inspir eMold_2025\bumper (6) fiber_orientation.fem
ion Tensor(ZZ) Mapped Fiber Orientation Ten: imulation 1: Frame 25

m

@B L =Ka®PM

I Min:

pier [ 7

SIEMENS

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software



Elasticity

Challenge: Modeling materials — Elasto-Plastic materials

IMAT/ELASTO PLASTIC: Generic Modular Model for plasticity in Simcenter Radioss

Yield criteria

Work hardening laws

Strain-rate dependencies

ELAS_ISOTROPIC
» [sotropic elasticity

CRIT_VONMISES
*  Quadratic isotropic

HARD_POWERLAW
Johnson-Cook power law

ELAS_ORTHOTROPIC
Orthotropic elasticity

CRIT_HERSHEY
* Non-quadratic isotropic

SRATE_JOHNSONCOOK
Johnson-Cook strain rate dependency

HARD_VOCE
» Voce exponential law

ELAS_ANISOTROPIC
Anisotropic elasticity

CRIT_HILL
*  Quadratic orthotropic

SRATE_COWPER
«  Cowper-Symonds strain rate dep.

HARD_LINVOCE
Linear + 1Voce term exponential

SRATE NLINE
* Non-linear strain rate dependency

ELAS_VISC_ISOTROPIC
» Viscous and isotropic elasticity

CRIT_BARLAT1989
» Non-quadratic orthotropic

HARD_TAB
» Tabulated isotropic hardening

SRATE_TAB
« Tabulated strain rate dependency

ELAS_TEMP_ISOTROPIC
Temperature and isotropic elasticity

CRIT_BARLAT2000
*  Non-quadratic orthotropic

Thermal softenings

Self-heating

Kinematic hardening

Option: Scaled stress + FCUT
or Viscoplastic model

THERM_JOHNSONCOOK

Johnson-Cook thermal softening

HEAT_TAYLOR
Extended Taylor Quinney self heating

THERM_ZHAO

Zhao thermal softening

KINE_PRAGER

Linear kinematic hardening

HEAT_TAB
Tabulated self heating

KINE_CHABOCHE

Non-linear kinematic hardening

THERM_TAB
Tabulated thermal softening
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Challenge: Modeling materials — Elasto-Plastic materials - Isotropic

/MAT/LAW2 (JOHNSON_COOK)

/MAT/ELASTO_PLASTIC

/MAT/PLAS_JOHNS/1

Steel
# RHO I
7.8E-9
# E Nu Iflag flagVP Pmin
210000 -3 0 0 0
# a b n EPS max SIG max@
270 450.0 0.6 0 0
# c EPS DOT © ICC Fsmooth F cut Chard
0.0236 0.083 0 | 10000. 0
# ] T melt rhoC p Tr Tmax
0 0 0 0 0

Contour Plot

Plastic Strain(Scalar value, Mid)

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
& 0.000E+00

— 0.000E+00
m NoResult

Local Max = 0.000E+00

Solid 3677

Local Min = 0.000E+00

Solid 3677
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/MAT/LAW2

1: PAE_OSMM_NLOC.h3d Contour Plot
Loadcase 1: Time = 0.000000 : Frame 1 Plastic Strain(Scalar value, Mid)

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
& 0.000E+00

— 0.000E+00
m NoResult

Local Max = 0.000E+00

Solid 3677

Local Min = 0.000E+00

Solid 3677

/MAT/ELASTO_PLASTIC/1
elasto plastic modular material

/MAT/ELASTO_PLASTIC

# RHO I
7.8E-9
# KEY TYPE
ELAS ISOTROPIC 210000 .3
CRIT VONMISES
HARD POWERLAW 270 450.0 0.6
SRATE JOHNSONCOOK 0.0236 0.003 2 10000.0
1: PAE_O6MM_NLOC.h3d 7000
Loadcase 1 : Time = 0.000000 : Frame 1 o—
6000
5000
?‘: 4000
()
=
(o]
L 3000 /MAT/LAW2
mmmmm: [MAT/ELASTO_PLASTIC
2000
1000
0
2 3 4 5 6
Displacement (mm)
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Challenge: Modeling materials — Elasto-Plastic materials - Orthotropic

/MAT/LAW93 (CONVERSE)

/MAT/ELASTO_PLASTIC

/MAT/LAW93/1
plastic
# RHO I
2.730E-09
E1ll
225654
G13
75187.97
Nrate VP
0 1
SigY
282.972
R11
2.0
R33
0.85

¥+ O0% ¥ % W

E22
195400
G23
75187.97
Feut
0.0

QR1
208.273
R22

1.5

R13

1.0

E33
90000
Nul3
0.28

CR1
23.869
R12
0.93
R23
1.0

G12
75187.97
Nu23
0.32

QR2
0.0

Nul2
0.30

CR2

/MAT/ELASTO_PLASTIC/1
elasto_plastic_modular_material

/MAT/LAW93 — Cutting Plane

Contour Plot

Plastic Strain(Scalar value, Mid)

» 0.000E+00

- 0.000E+00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

& 0.000E+00
0.000E+00

m No Result

Local Max = 0.000E+00

Solid 3677

Local Min = 0.000E+00

Solid 3677
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1: PAE_O6MM_NLOC.h3d Contour Plot
Loadcase 1: Time = 0.000000 : Frame 1 Plastic Strain(Scalar value, Mid)

» 0.000E+00
- 0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
= 0.000E+00
0.000E+00
m No Result
Local Max = 0.000E+00
Solid 3677
Local Min = 0.000E+00
Solid 3677

/MAT/ELASTO_PLASTIC

# RHO I
2.730E-09
# KEY_TYPE
ELAS_ORTHOTROPIC 225654 195400 90000 0.3
0.32 0.28 75187.97 75187.97 75187.97
CRIT _HILL
2.0 1.5 0.85 0.93 1.0
1.0
HARD VOCE 282.972 208.273 23.869
Force - displacement curves.
1: PAE_06MM_NLOC.h3d UCU
Loadcase 1 : Time = 0.000000 : Frame 1
6000 | \
5000
g 4000
) /MAT/LAW93
s W | |eem——— /MAT/ELASTO_PLASTIC
L 3000+
2000
1000
0

2

3
Displacement (mm)

4 5

SIEMENS




Challenge 1: Modeling materials — Foam (elastic)

31748 - DISP-Resultant Displacement

s
<

.
=3

(%]
o

Sample

Node/TH NODE - Displacement [mm]

150 200 250 300 350 400 450 500
Time [ms]

Density | Test Simulation - FAT AK-27 FOAM
AT — Project results
(Paul Du Bois)

SIEMENS
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Challenge: Modeling materials — Foam (plastic/crushable)

LAWO90 - Foam (visco-elastic) LAW163 - Foam (plastic)
Loadcase 1 : Time = 0.000000 : Frame 1 Loadcase 1: Time = 0.000000 : Frame 1

SIEMENS
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Challenge: Modeling materials — Adhesives

F DIN ISO 10365

‘ Material failure

e

. Cohesive failure

F ’ Adhesive failure

. Coating failure

SIEMENS
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Challenge: Modeling materials — Adhesives

I
Stress

Normal direction

Shear direction

Mixed mode

1: DowTJaint_Main
Loadease 1 : Time =0.00008+000 : Frame 1

O’ ————————————————
y RN(1-sym a)

Influence of alpha parameter Influence of beta parameter

107

[—Adheslvc peeling test results a=-10

=

Tensile Force [kN]

1 15 2
Displacement [mm]
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Challenge: Modeling Failure criteria

Multiphysics ... Nonlinear ... up to Crash

Different fracture modes:
a) Normal fracture  b) shear fracture c+d) mixed mode fracture e) ductile fracture

SIEMENS
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Challenge: Modeling Failure criteria

More clear in 3-point-bending, where stress and strain and damage are visible

Contour Plot 1: "solids_law36 Contour Plot 1: Tens_TEST _solids_law36
Von Mises(Scalar value) :Fr 1 DAMAGE ELEMENT(Scalar value) Loadcase 1 : Time = 0.0000e+00 : Frame 1

[ 7.000E+02

22E+02

7778E+01
0.000E+00

Max = 1.052E+03
S0L 2

JODE+DO
SOLID 14508 SOLID 14493
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Challenge: Modeling Failure criteria

Stress [Mpa, Gpa,...]

- Material tests
or Force [N, kN,...]

Failure

U TS ’ Rm o M) . . T_en_sion Tgst
RADIOSS Simulation o i s

Fmax

ReH FeH
ReL FeL

Strain € [%, -]

L

Ag = Uniform elongation (before necking)
Agt = Total uniform elongation

A = Strain at failure

At = Total strain at failure

SIEMENS
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Challenge: Modeling Failure criteria

Correct treatment of failure, in non-linear simulations, plays an important role,
for failure and damage prediction and post-failure strategies.

Classic (old) failure model: Element rupture at maximum equivalent plastic strain

+ Simple input: Direct input of failure strain from uniaxial tensile test (no parameter fit needed)

- Bad results: Flat line in the failure-strain-vs.-triaxiality diagram = not physical !

4 Stress [Mpa, Gpa,...]
or Force [N, kN,...]

Specimen geometry

=

Tension test
DIN EN 10002
(eroded)

Failure

4

." " Strain € [%, -]
R e > or Elongation [-]
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Challenge: Modeling Failure criteria

Theoretical background

NEW advanced failure criteria (BiQuad)
At least: 0 fitting parameters !
= Input of 5 physical values.
Input is directly done by failure strain at:
Uniaxial Compression
Pure Shear
Uniaxial Tension
Plain Strain
Biaxial Tension

The parameter fit is done ipSide RADIOSS

Rupture Strain (ef\

| 02 :
. : ’ .
: -t
oz I 7 oo /,
-0 -04 -0.3 -0 -0.1 0 01 o
.
Fess T xXiait
"

Stress*

T e e e e e e e G [

/FAIL/BIQUAD/1
#

# P_thickfai Select
.0 1

IR, PR | Sy [ SR | SRR SN JSPRI [y S (R ZSp | S " " " m—_—
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Challenge: Modeling Failure criteria — Advanced Regularization

Cantour Plat
Flastic Strain(zcalar value, Mid)

— 5.000E-01
4. 444E-01 HTLTT aany
fhsesaly
3.889E-01 |'|.l'|.“‘““"’:ﬁ‘
3.333E-01 ST LLLL T T
2 778E-01
2.222E-01
1.B67E-01
1111E-01
— 5 E55BE-O2

— 0.000E-+HI0
B Moresult

Bigger elements show

less strain at same global
Tension of the specimen,

Or: Smaller elements fail first !

=>» Scaling needed

SIEMENS
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Challenge: Modeling Failure criteria — Advanced Regularization

Regularization function for Usibor 1500

0
—
—
S
Q
=]
1=
[v]
[F4
2
4]
J
v
@
S
-
gt
v
o
(5

Element length [mm]

/FAIL/BIQUAD + Different mesh size: Regularization
1mm (used for material validation), 2mm, 5mm and 10mm element length

SIEMENS
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Challenge: Modeling Failure criteria — Advanced Regularization
Results with /FAIL/BiIQUAD + Different mesh size:

ntour Plo o fFAIL/BIQUAD - Without regularization Contour Pic o fFAILIBIQUAD - With regularization
value M) {“Tens. TESTIABD el_size 1 2 5 _mm value Mid {:Tens. TESTIABD el _size 1 2 5 mm

Loadcase 1 ; Time = 0.0000e+000 : Frame 1 [ 1E7ED" Loadcase 1 ; Time =0.0000e+000 : Frame 1

SIEMENS
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Challenge: Modeling Failure criteria — Advanced Regularization

-

Without regularization . - = . . . . . A pragmatic approach to regularization of failure
The onset of localization corresponds to a structural instability or to put it simulations under different states of stress
differently : a reduction in cross section Paul A. Du Bois

Marian Bulla

Under uniaxial tension the isochoric response of the metal will cause a
reduction in cross section as the sample length increases

Under pure shear conditions this is not true as the load case does not
generate any change in volume, the cross sections remain constant during Cpmeiaoes Dy eing 11 e 0 Boeieioy

: = : along the entire loadpath
With regularization : & P Source: https://openradioss.org/presentations-

If the material then shows no softening ( and metals under QS isothermal gothenburg110625/
conditions do not ) localization will not happen and fracture will be brittle,

hence ng.xs Heorrritrerreeted

Create mesh dependent failure criterion by scaling with the adequate regularization
function at every triaxiality

SIEMENS




Challenge: Modeling Failure criteria — Advanced Regularization + Non-Local

* Non-local approach based on gradient in space,

« Compatible with parallel computing and modular,

+ Automatic computation of internal length based on a geometric assumption:

Displacement (mm)

Force — displacement curves without regularization.

06MM SHELL
04MM SHELL
02MM SHELL

04MM INC. SHELL

Non-local regularization. Non-local gaussian function.

Displacenient (mm)

Bigger elements show less strain at same global the same extension of the specimen !
Or: Small elements fail first !

Force — displacement curves with non-local regularization.

IEMEN
Implemented in: Simcenter Radioss and OpenRadioss = =



Challenge: Modeling Failure criteria — Non-Local

THREE POINTS STARTER CRACK TEST

Same parameters,
Two different mesh sizes : 0.5mm and 2mm.

Same failure that occurs at the same time.

Fig. 0.5mm mesh. Fig. 2mm mesh.

SIEMENS
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Challenge: Modeling Failure criteria

*  Impact velocity 2.0 m/s — 282 J

Mag =6.291

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software

Reaction force (kN)

Energy balance (J)

14 === Simulation

Elastic springback

0 20

60 80

40
Impactor displacement (mm)

300

250+

200+

150{ |—  Kinetic energy
— Total energy

501

0
0.0000 0.0145 0.0290 0.0435 0.0580
Time (s)

SIEMENS



Challenge: Modeling Failure criteria

*  Impact velocity 2.5 m/s — 441 J ’

Reaction force (kN)

Simulation

B e e T Yt A T

450

400

Mag = 38.159 =0

e(wJ)

250

Energy balanc

w
S

20 40 60

Impactor displacement (mm)

80

— Kinetic energy
{—  Total energy

0
0.000
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0.025 0.050 0.075

Time (s)'

0.100
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Challenge: Modeling Failure criteria

THREE POINTS STARTER CRACK TEST

Same parameters
Two different mesh sizes : 0.5mm and 2mm.

Consistent with experimental results.

Force (N)

40
Displacement (mm)

Fig. Reaction force — impactor displacement curve.

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software

SIEMENS



Challenge: Modeling Failure criteria

*  Non-local modular approach compatible with industrial applications,
*  Method used or considered at short term by several partners and customers,
+  OpenRadioss, partnership driver: Institute for Mechanics and Materials, THM University of Applied Sciences

= /FAIL/ALTER

Extension of non-local method to windshield failure with OpenRadioss (Institute for Mechanics and Materials).

SIEMENS
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Challenge: Modeling of cast material (Large Cast Parts)

\ - - - -
~ Failure strain

reduction of ~ 50%
for 200 — 600 mm
flow length

200 100 600

Flow length mm|

Influences the failure limit Influences the yield strength

(_x_\ﬁﬁ

0,07 -
0,06 e
08 S

T3
00 o

Solidification Time Temperature after Filling

oA ——— SRR =
)
u,mi l\ ~ i R
fracture corridor
0,01 1 B

0,00 ~——n S
0,0 0,6 1.2

T."‘l' EK/‘ S-mny ]]

4

Figure 3. Simple correlation of casting conditions and mechanical properties

\&_\_

= Need for adjustments of the material behavior....locally at element (Integration Point) level

=» Mapping from a casting simulation to a crash model

« Solidification conditions = Microstructure = Material properties

Source: PhD Thesis: David Funke 2023: https://publications.rwth-aachen.de/record/956682 SIEMENS
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https://publications.rwth-aachen.de/record/956682
https://publications.rwth-aachen.de/record/956682

Challenge: Mapping of casting results to crash

FAIL/BIQUAD/ 1: Yaris_SORB_14

Contour Plot Loadcase 1 : Time = 0.0000e400 : Frame 1
DAMAGE (Layer 1)(Scalar value, Mid)

L 1.000E+10
8 93 E-D1
2 7aEzE0
— B.793E-01
— 5724E01
— 4BSBE-D1
= 3567E01 il
2 518E-01

Max = 1.000E-+HI0
SHELL 520001984
Min = 3.800E-02

SHELL 520005562

SIEMENS
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Challenge: E-Mobility — Li-lon Battery

The Sahraei failure model /FAIL/SAHRAEI is an
orthotropic failure mode, which uses the failure
strain versus the strain ratio (Compression/Tension).
It is designed to be used for prediction of short circuit in electric

batteries.

Developments is still ongoing by Prof. ElIham Sahraei and her team

at TEMPLE university in Philadelphia (USA),
Initially started at MIT.

It is available for only.

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software

Separator

. No aqueous
electrolyte

Loading
<« Unloading

Material properties of electrodes current collectors, and separator.

Elastic properties
Mass density (p) Young's Modulus (E)

Copper 3930 <& 110 GPa

Aluminum . 70 GPa

Anode coating 2.5 GPa

Cathode coating 2 kg 59 GPa

Separator 7 ';‘ 385 MPa

True Failure Strain (in plane)

2 4 6 8

Strain ratio (Compressive/Tensile)

0 = pure tension co = pure compression

Material Model Failure strain (&)
Poisson's ratio (»)
0.343 ]2 plasticity
0.33 ]2 plasticity

0.1899 (0.1783 after coating)
< 0.06710.049 after coating)
0.01 Crushable foam Not used
0.01 Crushable foam Not used
0.01 Crushable foam with linear hardening <033 >

SIEMENS



Failure criteria: Li-lon-Battery - /FAIL/ISAHRAEI

SIEMENS
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Failure criteria

The Sahraei failure model /FAIL/SAHRAEI is able Resultant curve Sphere Impact: Force vs. Time
to predict the mechanical behavior of Li-lon battery

2]
Lo
n

RADIOSS ratio contur plot (compression 1 ension)
User Var 20(Scalar valug) 1: Hemi_2018_05_22
Simple Average Loadcase 1 : Time = 0.0000e+000 : Frame 1
L 4.000E+00
355BE400
== 3 111EHI0
— 2867E+00
— 2222E+00
— 1.778EHI0
— 1333E+00
T 8899E-01
2444E-01
—— DODIE+0

z
=
g 45
o
e

=5
o
L

Max = 4 BEBE+19
Node 538717

Min = 0.000E+00

Node 516572

3 4 5
Displacement [mm]

No modification/adjustments in material and failure criteria cards SIEMENS




The Goal: Virtual Testing in Full Systems

Cathode

worry
I 4v0598149D

g
)

Contour Plot Top view

1 -
MAX DAMAGE ELEMENT(Scalar value) our Plot 1 Bottow view

. DAMAGE ELEMENT(Scalar vl
e P S , V¥ EREAs HO_RADIGSS pepo St ¢ 1: VENZA_HO_RADIOSS
8.878E-01 > . S Loadcase 1 : Time = 0.0000e+00 : Frame 1 S 8 Loadéase 1= Tire = 0.0000e+00 : Frame 1
= 7.768E-01 = )

B.655E-01 = 8 : 7778E01 2
— 6.658E- - 6667E01
— 5549E01 ; 5556E.01
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Challenge: Virtual Testing
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Virtual Testing
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Conclusion

Today’s presentation has shown advanced material models and failure criteria in Simcenter Radioss

By selecting and calibrating these models, increase the quality of FE-results (compared to reality)

These capabilities not only improve the fidelity of crash simulations but also provide valuable insight early in
the design process — helping engineers evaluate risks, optimize structures, and improve faster

Ultimately, robust material modeling and failure criteria are key enablers for designing safer, more resilient
vehicles, next-generation mobility with confidence.

For authorities involved in homologation, trusting FE models and their validated results are crucial, because it
enables them to efficiently and reliably verify that products meet stringent safety, performance, and regulatory
standards without the need for additional extensive physical testing!
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Thank You

marian.bulla@siemens.com

WWW.SW.Siemens.com Open for discussion
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