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PROBLEMS AND VISION.

Unified Simulation 
Modelling Language
 One model describes 

the physic of the 
objects (100+ % 
model)
 Simulation models will 

be derived from it S.M.I.L.E.
Unified Simulation 

ModellIng LanguagE

Democratization of 
Simulation

 Model contains 
physical properties 

only
 Numerical expert 

knowledge by  
machine readable 

modelling guidelines

CAD

 One  model for the entire geometry
(100+ % model)
 For all disciplines & tools

CAE

 Many  <100 % models
 Every simulation tool or discipline needs his own 

model
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SMILE –FEATURES.

100+ %model
One simulation model for all 
simulation disciplines and solvers 
(similar to CAD).

LoD, CAD-Integration
More than one discretizations per 
model.
Link to CAD-Geometry  automatic 
meshing, IGA, …

Democratization of Simulation
Split into simulation know-howand 
engineering know-how.
Today, a good engineer has to be a 
simulation expert.

Hierarchicalstructure
Hierarchical structure instead of flat 
input file.

Object-oriented
Split into object to be investigated 
and question (load case).

Modelling guideline
Cascading (solver, company,
department) modelling guidelines. 
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EXAMPLE –TABLE & VASE.
MODELS.

Vase
0,2 mm sheet metal

Table
Wood, composed by 5 components
(plate, 4x legs)
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EXAMPLE –TABLE & VASE.
FREQUENCY –MODE 1 (+6).

Abaqus

LS-DYNA
Results[Hz]

MeshA
(1.564 El.)

MeshB
(6.254 El.)

MeshC
(31.513 El.)

LS-DYNA 4.75 3.17 -
Abaqus 3.45 3.04 3.02

MeshA MeshB
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EXAMPLE –TABLE & VASE. 
MODELLING.

Plate & legs
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EXAMPLE –TABLE & VASE. 
MODELLING.

Plate –element selection
 Plate bending load case
 One element over thickness

 Modellierungskatalog
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EXAMPLE –TABLE & VASE.
IMPACT –MESH A.

Abaqus LS-DYNA
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EXAMPLE –TABLE & VASE.
IMPACT –MESH B.

Abaqus LS-DYNA
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EXAMPLE –TABLE & VASE.
SMILE STRUCTURE.

Model file

Vase

Table (Plate)

Table (Leg)

Configuration File

Impact analysis

Modelling Guideline

LS-DYNA

Model file

Vase

Configuration File

Frequency analysis

Modelling Guideline

Abaqus/Standard
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EXAMPLE –TABLE & VASE.
SMILE STRUCTURE.

Model file

Vase

Table (Plate)

Table (Leg)

Configuration File

Impact analysis

Modelling Guideline

Abaqus/Explicit

Model file

Vase

Configuration File

Frequency analysis

Modelling Guideline

LS-DYNA
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XML
Machine and human readable 
markup language for hierarchical 
structures.

DTD
Document type definition as rules 
to define document types.

XSLT
Turing-complete language for 
transforming XML-documents in 
alternative formats.

TECHNOLOGY.
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XML
Machine and human readable 
markup language for hierarchical 
structures.

DTD
Document type definition as rules 
to define document types.

XSLT
Turing-complete language for 
transforming XML-documents in 
alternative formats.

TECHNOLOGY.
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EXAMPLE–AIRBAG.
MODEL.

Simulation
 Deployment: 25 ms

 Different inflator types
 Uniform ressure method (UPM)
 Particle methods

LS-DYNA: Corpuscular Method (CPM)
Abaqus: Lumped Kinetic Molecular (LKM)

 Coupled Eulerian Lagrange (CEL)

Airbag model
 Flat airbag (unfolded)
 Membrane elements (7 mm, triangular)
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EXAMPLE –AIRBAG.
SIMULATION –UPM.

LS-DYNA Abaqus
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EXAMPLE–AIRBAG.
SIMULATION –PARTICEL-METHOD.

LS-DYNA Abaqus
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EXAMPLE –AIRBAG.
SIMULATION –CEL.

CEL-Domain
 Mesh fixed in space, volume of fraction method
 approx. 230.000 elements (8 mm)
 Automatic mesh generation
 Keywords: *NCOPY, *NFILL, *ELGEN

Abaqus
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EXAMPLE –AIRBAG.
SMILE STRUCTURE.

Model file

Airbag

Configuration File

Deployment

Modelling Guideline

Abaqus/Explicit
(UPM)

Model file

Airbag

Configuration File

Deployment

Modelling Guideline

LS-DYNA 
(UPM)
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EXAMPLE –AIRBAG.
SMILE STRUCTURE.

Model file

Airbag

Configuration File

Deployment

Modelling Guideline

Abaqus/Explicit
(CEL)

Model file

Airbag

Configuration File

Deployment

Modelling Guideline

LS-DYNA 
(Particle - CPM)
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EXAMPLE–AIRBAG.
SIMULATION –OVERVIEW.

Ab
aq

us
  

LS
-D

YN
A 

 

UPM  CEL  Partikel  
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SUMMARY & OUTLOOK.

Summary Outlook

 100+ % Modell
one CAE-model many simulation models, 
different disciplines

 Democratization of Simulation
Modelling guideline

 Example: table & vase
natural frequency extraction
impact analysis 
different levels of discretisation
two solver

 Example: airbag
deployment simulation
three different modelling techniques
two solver

 Standardization (with partner)

 Extend language (POC)

 Support new solver

 Support additional simulation disciplines (e.g. CFD, MKS)

 Link to CAD geometry
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