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WHAT IS EnkiBonnet ?

‘Environment for bonnet design
‘Based on LSDYNA and NASTRAN solvers

easy extension to RADIOSS, PAMCRASH,

‘Belongs to the famlly of ENKIDOU
applicatioss




www.simtech.fr

Copyright© SimTech 2012 All rights reserved

—

4 EnkiBonnet

DESIGN =SIMULATION + OPTIMIZATION

GEOMETRY
DEFINITION
PARAMETRIZATION

CAE MODEL DOE RSA

AUTOMATIC OPTIMIZATION
GENERATION

Design cycle takes a few hours Shorten design cycle
instead of days/weeks Follow project evolution
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Automatic pre and post processing
Regulation/EURONCAP implementation
Adapt to changing project data
Parametric CAE

Multi Disciplinary environment
Interactive optimization

Optimization with pedestrian layer
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G PROCESS AUTOMATION
(AUTOMATIC PRE and POST)

* Project structure
* All bonnet versions
* All bonnet design points
* 100s/1000s of simulations
* Unit system / database management
* Imported models
* Generated models
* Headforms and protocols
* Materials, ...
* Multi - disciplinary
* Head impact
* Static and vibration
* Impact point management
* Interactive or automatic grid
* Link to headform/protocol database
* Link to optimization
* Automatic pre- and post-processing
* Input file generation
— HIC, stroke, acceleration, ...
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©* PARAMETRIC GEOMETRY DESIGN

* Fully integrated

* With optimization

* With project structure
*Standard morphing capabilities

* Macro-element mesh
*Automatic inner panel design

* (Isotropic,) honeycomb layout

* Standard, SMF layout

* inner/outer links

Rib section
Skin features
Underlying obstacles
Clearance angles
* Fully automatic generation
* Ready to run
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“@" EURO-NCAP ANALYSYS and DESIGN

* Line definition

*  Wrap around lines

* Side reference lines
* Automatic impact point definition

* Follow EURO NCAP protocol

* Aiming point vs. Impact point

* Impactor choice for WAD 1500-1700
* Process automation

* Data deck generation

* HIC and stroke computation

* EURO NCAP score computation
* Post processing

* Score computation

* Color code presentation

* Inner panel generation
* Optimization
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14 shotData

Data groups

INTERACTIVE RSA-

[ Correlations

Mark from threshold 0.5

Create correlations

[ Least Squares Sensitivities

[ Multivariate Regression Analysis

x|

Title ? infThi..
small... |42 |-215.4. |14
small... [658.87°% W368.9\ |
small... [476.56..|-268.5...| 179.652
small... [611.85.(-314.2..|1213.39. )

small... 285.86)

561 W |-4204..
smay-64109.]-6012 40091 |
49241.|-2858..[190.50. |

456.71..[-320.1...|214.24 |

Small...

small...

Creates a table of design s e s T

points or shots, using diff NETARTTY

methods (DOE, Montecarle, ™ = "

common sense, ...). 1 o = o~ E
rov o [5] | [pae ] vemoe ] | [0 J[_owwr |

Fits a quadratic surface to-the

shot table or a selection
thereof.

Generates a new design space
based on the approximated
responses.

Several « optimal » points can
be generated and added to the
shot table.
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@ STATIC ANALYSIS INTEGRATION
Define a static mesh (Nastran) ot j g -

—
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root level. In this mesh, you definﬁ N viible

loads and boundary conditions

This mesh is associated to the
bonnet/obstacle task

For each instance of bonnet (test

a static task is added

Results from static test are
cumulated with impact test and
included in the optimization

x|
Title Level Type Count Min Max Mean |Disp
11 reinfThickness 0DesVar 1/1.6999. (1.6999. (1.6999 |
2(3) constReinfHeight 0DesVar N27.237. |27 237, |27.237 )
3{15) contourBulbHeight 0DesVar 113,463 (13,463 (13463 |
4 (16) reinfllass OResponse 1193071 (9.3071..(9.3071_|
5(17) RS B Add new obstadle x|
s smallAdu | =9 add new obstacle
7 (19) staticDisg
— obstacleMame provaStatico
i‘Gh staticDisg
7 - .
9(21) staticDisy dubbingMesh  panel plates autoc def
! skinMesh [pelle k wPlates |
Show filtered | v
staticMesh pelle k wPlates st...
|VarMedianFunction
| plotDensityFct | ‘ Re
Ok Cancel
L |

T | | OO DO |
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‘Test set level

‘Bonnet computation level
‘Plotting

‘Filtering

‘HIC, ASI, ..
‘Transformations

-Correlation analysis,
Distance analysis

il <<variante7_test>>
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