MF GenYld
+ CrachFEM

Version 3.8

MF GenYld + CrachFEM is a comprehensive material and
failure model that can be used in combination with commercial
explicit finite element codes. It allows the characterisation of
various metallic and polymer materials across the coupled FE
codesand acrossshell and solid element models.

Thisapproach of auniversalmaterial model lendsitself totheuse

of standardised experimental and theoretical methods for the
characterisationof the material for FE analysis.

User-defined material
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Material model
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ABAQUS/ PAM-Crash/

LS-Dyna Radioss Explicit PAM-Stamp

Commercial explicit FE codes

LS-Dyna, Radioss, ABAQUS/Explicit, PAM-Crash and PAM-Stamp are registered
trademarks an are property of their respective owners.

MATFEM
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Experimental data:
» hardening
» orthotropy
»fracture
» instability
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MF GenYId CrachFEM

Failure model

Coupling of MF GenYId +
CrachFEM to commercial
FE codes via existing user-
material interfaces
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experiment
simulation
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MF GenYld + CrachFEM aimsto predict the material behaviour
under arbitrary load cases. Therefore, a comprehensive suite of
well-defined elemental tests should be carried out to feed the
material model. This technique is opposed to iteratively adju-
sting datain calibration cyclesof acomponent simulation.

Predictive

Modular
instability
The principal building block of the material and fracture model normal fracture
MFGenYld+ CrachFEMis themodule. Each module describes +fraoture
one physical property. Modules are independent of each other gl .
and may be combined freely depending on the characteristics of asymmetry
thematerial.
m Swift
Hocket-Sherby
Universal

MF GenYld + CrachFEM may be coupled to various explicit
finite-element solvers. Material data is input in the solvers
nativeformat. It can easily be converted, though, and datafor one
material can be used nearly interchangeably between different
solvers: Theattachedmodel ist thesameinall solvers.
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Plasticity model

The module MF GenYld (generalised yield locus) describes the
plastic behaviour of the material. It includes a variety of yield
criteria and hardening models as well as advanced models for
isotropic-kinematic and anisotropic hardening. This allows the
user to model various structural materials, such as steels, light
metal alloysand plain and short-fibrereincorced polymers.

Short-fibre reinforced polymer

Advanced high-strength steel

K / ) Magnesium alloy

MF GenYId can model
many physical effects of
plasticity and allows to
model a wide range of
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The combination of anisotropic and orthotropic hardening, i.e.

different behaviour under different stress states and load direc- materials
tions, is unique and essential to modelling polymers, magnesi-
um, titanium and austenitic steelscorrectly.
Withtheexception of afew yield criteria, the elasto-plastic beha
viour of the material can be modelled consistently with shells
(2d) and solid elements(3d).
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Comprehensive failure model

The module CrachFEM describes material failure. Ductile
normal fracture and shear fracturemaybedescribedfortwo-and
three-dimensional elements. In addition, local tensile instability
may be described for shell elements. This failure mechanism
representsthe local necking of sheetswhich cannot be represen-
ted with theregular shell discretisation.

CrachFEM'’s instability
model resolves tensile
instabilities in sheets that
the shell discretisation -+
cannot represent.

ductile
normal fracture
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ductile
shear fracture

CrachFEM'’ sstrengthisthat it predictsfailurerisksfor arbitrary,
non-linear strain pathsasthey occur inrealistic parts.
Failure can be used as post-processing valueto highlight critical

zones. AL ternatively, elements may be eliminated transiently in
the course of thesimulation according totheir failurerisk.

Process chains

CrachFEM can model the material throughout process chains by
mapping resultsfrom one stageto the next.

Mould-injection
simulation*

Casting
simulation

Hot-forming

simulation*

Deep-drawing
simulation

*implementation in progress

.

CrachFEM can account for
two modes of ductile
fracture: normal fracture
and shear fracture

A special initialisation
allows to import data from
different types of process
simulations. (This does not
work with all FE solvers at
the moment.)



Visualise the model

Together with MF GenYld + CrachFEM, the material browser
MF Mew is distributed. It allows you to quickly scan the input
data, find formatting errors and change numbering, unit system
or solver format.
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Benefits

MF GenYld + CrachFEM offers comprehensive modelling of
plasticity and failure for many material classes (metas, poly-
mers, short-fibre-reinforced materials)

The material and failure models are under steady development;
new features are being integrated according to our experience
withindustry and research projects.

Calibrateyour material dataonly oncefor all solversandfor both
shell and solid elements: MF GenYld + CrachFEM is available
for various FE codes. MF View facilitates the handling of input
for different solvers.

Use the same materia data throughout the life-cycle chain of
forming and crash.

Customers

The material model MF GenYld + CrachFEM isin wide usein
the industry. Customers include:

Airbus Operations  Alcan Technology & Management AG
BMW AG Hyundai Mobis
Mercedes-BenzAG ThyssenKrupp Steel Europe AG



