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BULK POSITIONING TOOL
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MOTIVATION.

Challenge:
« Short development phases require high level of automatization.
» Pedstrian Protection and Low-Speed Crash require many separate simulations.
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MOTIVATION.
PEDESTRIAN PROTETCION LOADCASES.

Challenge:
* Multiple loadcases.
* Multiple requirements (legal, Euro-/China-/... NCAP).

Head Impact: FlexPLI: aPLI: Upper Leg:
« Legal requirement. * Legal requirement. « Consumer Protection « Consumer Protection

 Consumer Protection  Consumer Protection (NCAP). (NCAP).

(NCAP). (NCAP).
* Closed/deployed bonnet.
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MOTIVATION.
LOW SPEED CRASH LOADCASES.

Challenge:
* Multiple loadcases.
» Multiple requirements (RCAR: insurance rating / Pendulum: legal).

RCAR Structure: RCAR Bumper: Pendulum:
* Front: Left / Right. * Front. - ECE R42:
e Rear: Left/ R|ght e Rear. Front | Rear: Center / Offset /
Corner.
« US Part 581 (with/without
Extension):



MOTIVATION.
VARIOUS TRIMS.

Challenge:
» Different trims in different loadcases.
» Legal requirements have to be satisfied for all trims.
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MOTIVATION.
MULTITUDE OF REQUIRED SIMULATIONS.

Head Impact:
 Legal requirement: ~ 3 x 600 simulatio -
- NCAP: ~ 3 x 250 simulations. '
FlexPLlI:

* Legal requirement: ~ 30 simulations x number of
trims. -

 NCAP: ~ 15 simulations x number of trims.
aPLI: ~15 simulations x number of trims.
Upperleg: ~15 simulations x number of Arims. _ P _
RCAR: 6 simulations. iy =
ECE R42 Pendulum: 16 simulations. | { | || e
US Part 581 Pendulum: 32 simulation =

= ~ 2700 different impactor/barrier positions for initial evaluation of a
development phase*.
(for mid-size vehicle with active bonnet) *excluding subsequent design optimization.
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STATUS QUO.

CAVAFILE.

« CAVA process: used by various OEMs. Head

« CAVA flle.: CAD data containing | Impact RCAR
- Testing areas. Grid Points Bumper
» Test points/grids. Rear Barrier

* Positioned barriers.

ECE R42 / |

Rear
Pendulum

RCAR Structure
Front Barrier
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STATUS QUO.
POSITIONIONG PROCESS.

* In ANSA: move* FE-models of barriers / impactors onto the barrier / impactor positions defirhed
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*manually or (semi-)automated.
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STATUS QUO.
EFFORT FOR POSITIONING PROCESS.

Non-represenative survey amongst various engineers / engineering partners:
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=> on average ~ 26h are spent on more or less manual positioning* of barriers/impactors
(for initial evaluation of a development phase).

*only positioning (=preprocessing), not
simulation.
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VISION.

Tool — with professional support (i.e. no in-house solution) - that automates the time consuming positioning
process.

- Speed-up.
- Standardized, user-independent results.
- Reduction of errors.
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VISION.

Tool — with professional support (i.e. no in-house solution) - that automates the time consuming positioning
process.

- Speed-up.
- Standardized, user-independent results.

= Radiirtinn nf arrnrec

BULK POSITIONING
CAVA File = TOOL
(ANSA)

FE-model(s)
of vehicle

> Positioning Files

FE-models of
impactors/barriers
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COOPERATION WITH BETA SYSTEMS.

(Bi-) weekly meetings.

Challenges:

Availability of
CAVA Files

CAVA process/standardization of CAVA file.

Availability of CAVA files (only for new development phases
Standardization and parametrization of impactors/barriers. Bulk
Adaption of postprocessing tools to new standards/parameters. Positionin

Interface to simulation data base (to get current impactor/barrier mode g Parametrizing

Tool Barriers/
Impactors

PostProcessi
ng Tools
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BULK POSITIONING TOOL.
GUI: SELECT SOURCE FILES.
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BULK POSITIONING TOOL.
GUI: SELECT SOURCE FILES.
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BULK POSITIONING TOOL.
GUI: SELECT SOURCE FILES.
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BULK POSITIONING TOOL.
GUI: FILL LOADCASE MATRIX & RUN.

tdirectory: | /proj/sim-ext/01_FGS_LSC/08_VE/104_Positionierung_in ANSA/Tool

After Run is pressed,
the status of loadcases will be displayed here.
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BULK POSITIONING TOOL.
GUI: PREVIEW POSITIONS.

BULK POSITIONING [
CAVA File :l Positioning Files
operses ____ glEEEE @EH8. 5.~ HOODEE S@d, OO,
FE-mOdel(S) Database = Properties | incluges * Model Madel DM |Prope. Batch Fantir Com), Tank Mens. infa Delete Mash  Quallt, Iuolite Snags. Cist P1, Caniv. Templ. Dufin,
of vehicle S 5] : B
" Name T1 | MID MID->Name |
1 aPLi fie flesh 1 Default MAT1 MAT ELASTIC S
2 aPU_fle_shell 0.5 2 Default MATY MAT ELASTIC S
FE-models of
|mpact0rs/barners Source Flles Select the Param-File you want to preview

Loadcases Matrix
Preview Positions | Parafn-Files ifi the output directory

Param-File i

Param-Table
{la] ImpPosX ImpPosY ImpPosZ Impvkmh | RoaRYDeg

y.p700 79441 700 32111 400 0.58
y_p600 -843.62 600 -320.67 40.0 0.58
y_p500 -876.67 500 -32035 400 0.58
y_p400 -B94.63 400 -320a7 400 0.58

| Preview

< Back LM Cancel |

K tnput log file: /proj/sim-ext/01_FGS_LSC/08_VE/104 Positionierung_in_ ANSA/Tool/ANSA_Inpul= ERT PIL A 7 + | [=] r - [k
iprall /01 _FGS_LSC/08. | _n_J | > . = e s ! f
Reading file: fscratchig277849/ANSA TMP/jansa_meta dm_tmp_10780/vmcae10370_ 10730 ¥ | =i L e EKEI Ifmr' L% vn‘ﬁ: > gluf PE 9 n% 'E- % c.fm v
536993 lines read 3 =] . +
END OF FILE e e R s o =+ =
: JiBEEl . X, Be s, «i :
HilIO ¢ 103 | | [Grom (FEMo, (Volum | Grids ~ Cross . Macro | Cross . Perim Perima Boix: | Shad Hatch Al

BMW Group | 07.07.2023 | S.Kreissl / D.Draper -17 -



BULK POSITIONING TOOL.

SPEED-UP.

250

0

o o o o
(=] w0 o Yol
N ~ ~

[ulw] uoneung

. . . . . . . .
. . . . . . . .

m Bulk Positioning Tool

® Manual Process (averaged)

= ~26h of manual effort reduced to 5min manual effort and ~3,5h automated, standardized
process

-18 -
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BULK POSITIONING TOOL.
SUMMARY.

« Significant time savings during time-critical development phases.

« Standardized, user-independent results.

» Reduced risk for errors.

« Simplified post-processing.

« Simplified information transfer between simulation and hardware tests.

: \ BULK POSITIONING TOOL
CAVA File ‘ » (ANSA]

FE-modellls) |
of vehicle |

FE-modellsof
impactors/barriers |
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BULK POSITIONING TOOL.
OUTLOOK.

* Incorporation of additional functionalities.

* Further speed-up for advanced options.
« Advanced quality checks.

* Add functionality for positioning THUMS.
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THANK YOU.

« Thanassis Lioras, BETA Systems.
« Berkay Atici, ARRK Engineering GmbH.
* Amaury Quesnel, ARRK Engineering GmbH.
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