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Introduction

¢ Significant amounts of time are wasted
creating and processing multiple
loadcases that are virtually identical. ¢

¢ For example, pedestrian bonnet impact?®
may require over 100 analyses to be
set up, submitted and post-processed.

e Approximate timing for manual
method:

- 10 minutes per analysis to position the
headform and depenetrate from the
bonnet

- 1 minute to submit

- 10 minutes to check and post-process
per analysis

- 4 hours to collate results, calculate )
NCAP score and generate report This paper shows software

- Total 39 hours for 100 analyses, per capabilities that are currently
design iteration under development, and will

be released in Version 9.2

¢ Total man-time for automatic method: later in 2005.
10 minutes per design iteration

We want to do this automatically:

Create Create models for multiple loadcases using Oasys
models Primer in a one-hit batch process

Submitand | submit the whole set of analyses in one operation, and

monitor - - .
e o monitor their progress using Oasys Shell

Post- Post-process analyses automatically without user
%analyses | intervention using Oasys D3Plot, Oasys T/HIS and
Oasys Presenter
Create Create a summary report automatically with Oasys
S”r';’pn;ftry D3Plot, Oasys T/HIS and Oasys Presenter

European LS-DYNA Conference 2005
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Create
models

Submit and
monitor
analyses

Post-process
analyses

Create
summary
report

Objective

Example 1: Pedestrian analysis

o Start from a list of impact points

e Automatically:

— Position head & assemble models

- Submit to LS-DYNA

- Post-process each analysis

- Generate a summary table of
results; calculate NCAP score

European LS-DYNA Conferenc

Create
models

Example 1: Pedestrian analysis

e Target file allows Primer to create multiple analysis

files with one click

e Primer
automatically
depenetrates the
head

European LS-DYNA Confer:

I Target file I I Vehicle I I Headform I

Type , PEDHEAD

Model, /data/PEDHEAD/biw.key
Impactor,/data/child head.key
Orient,node 1, node 2

Name,childhead
C1la,900,1393
C1B,841,1276 Target zone name

r z ,
ClC,694,1399 X Y coords
Cc1lD,703,1309
...etc

Target file
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Oasys Shell can now
submit a list of jobs

simultaneously and

monitor the status of them.

Example 1: Pedestrian analysis

—Job Gptions

Input File

|Furmat o g
MEMORY LIMIT : 3000000

Submit and
monitor
analyses

Optional Files MEMORYZ (MPP)
Filenames : [ ARUP "pif .’ <

[V Increase Memory If Required

ol

|
vV _i_VY v \ 4

ic

Automati

Seconds |

|__shei | Ls-ovna [P Ls-Dyna [P Ls-ovna |

Words  +|

; dobD:6T
Details.

JobD: 65

Qasys LS-DYMNA Environi 2

Uities |

LsDYNA Preferences

Manusls P

DwPLOT 1

PRESENTER r|

il

Details.

JobD: 65
Details.
JobD: 64
Detsile.
JobD: 63
Details.
JobD: 62
Details.
Job D 61
Details.
JobD: 60
Details.
JobD: 59
Detsile.
JobD: 58
Detsile.

Jdatai1 2300/head_impactiun7run key
[ Queued

Adataf1 2300head_impactiunBirune key
] Gueued

a1 2300 hezad_impactiunBund key
=

iats255758front_impact_cioonfio_c key
- ing (45%)

Iiat=i25450drop_impact/30_tegrees key
P

iats255758front_impact biconfia_b key
P

%

st 2300 hesd_mpactiunsiuns key
P o 1D : 61
User: ragerh
- # RS 4
Start : O7:45 Man 12th April
| End 11:40 ion 124n Apr

Ll

ote1 2300 heseLimpecthurzKun key
. Conplted

Close

Post-process
analyses

Example 1: Pedestrian analysis

o After the analysis has finished, the shell
automatically runs Presenter to post-process

the analysis

Presenter then uses the
report template to create

a report for each analysis.

Shell
automatically
runs Presenter
for each
analysis in the
key list file

Automatic

Presenter

Presenter

1-1-14
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Example 1: Pedestrian analysis

¢ Presenter can be used to create a report template.
This only has to be done once. The template is then
reused for each analysis

File Edit View Inset Page Script telp (N[ ﬂl
D = ®|[Q 7]
@g % JOB NAME %PRESENTER_DEFAULT_DIRY
TARGET COORDS: %X%, % Y%, 9 Variables
o] TERMINATION [ prouram text: s n rounerTib sorivks/term]

—05 HIC VALUE %H\Ci\/ALUE%‘/

Fast-TCF 4
A e Fi3Tiee: Bitmny
SCl‘lpt to & Filorghe: SPRESENTER DEFAULT DIR%/hic. hnp Filonehe: APRESENTER DEFAULT DIR%/d3plot. jpg
- Job file: %PRESENTER DEFAULT DIR%/=PRESENTER_DI Job file: *PRESENTER DEFAULT DIR%/*PRESENTER D
obtain Tode T eor BB 1000 &
- I3 nods ] ace y fIL cLO00 ceg sccy
acceleration Rods 7 3¢ 3 FIT 51000 tag soed
0f 5o2Sotn osg socs Ban toomag

and HIC. \ Ghoe e (1 =5 teg cochic label Ho

D ; e :/hic. b bl

T SerEsEnTER DRFAILT DiRe/hic bap acohic sty
Post-process Als
analyses D3Plot cut- @
section plot 7
centred on
impact
location
Pedestrian head impact

Example 1: Pedestrian analysis

e When the report is generated, T/HIS and D3Plot are
automatically run.

File Edt ¥iew Inset Page Seript Help x|~ x|
02
Output can
be saved as: @6 % JOB NAME: {date/DEMO/CONFERENCE/PEDESTRIAN_HEADINCAP_RUNS_2/CEB
TARGET COORDS: 898,837, 185.063, 802,941
shtml A| TERMINATION:  Normal
: —05 ¢ HIC VALUE 4326915
epostscript )
opdf )

evba macro

i

or printed

Post-process
analyses

]

&>/
B0

Oasys THIS

B
]

il e
REE

Pedestrian head impact

Click to select/move ftem fasticl 4
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Example 1: Pedestrian analysis

A table iS automatically File Edit ¥iew |nsert Page Script Help w|= x|
generated from the results. Dz @ Qe
Each column contains the é@]@
values of a variable selected | | ZONE | X Y Z HIC
B C1A 899.984 1393.17 895.182 | 4666.293
by the user; each row —05 C1B_ | 841,037 | 127624 | 896854 | 1055947
corresponds to one analysis. cic 694.904 | 1399.28 | 851.726 | 393.4052
< ciD | 703138 | 1308.79 | 861869 | 6277126
s 5 A Cen | 804945 | 11719 | 898937 |4re.1642
Conditional formatting is © C2B | 788.008 | 1057.62 | 903.647 | 4678154

applied to highlight points
where the result is poor.

caC 633.51 1172.65 | 856.931 | 606.6851
c2D 535.104 | 1077.06 | 838.169 | 733.6432
C3A 77256 953.729 | 904.899 | 370.0345
C3B 769.51 839.023 | 907.352 | 370.9937
(o] 0] $79.292 | 948.098 | 858.064 | 660.1346
€3D 510.226 | 839.023 | 842.116 | 3608.471
CaA 768.078 | 730.115 | 906.851 | 395.2333
CaB 772.701 616.895 | 904.472 | 4454958
cac 537.226 | 730.115 | 849.535 | 1573.746
Cab 554.495 | 617.219 | 850.258 | 7905.247
CsA 785.903 | 511.515 | 902.212 | 546.726
CsB 808.982 | 397.241 | 898.659 | 6542155
CsC 542.836 | 518.655 841.1 3008.552
CsD 517.51 | 411.491 | 823.858 | 2236.196
CsA B845.074 | 282.893 | 896.395 | 1320.403
C8B 893.837 | 185.963 | 892941 | 4326.915
C8C 691.625 283.66 859.93 792.093
CeD 694.909 | 189.853 | 852,009 | 1293.325

AE N0l =]
REE B0

Automatic

Shell

Presenter

Create b
summary !
report 1

Example 1: Pedestrian analysis
File Edit Yiew Insert Help 1];]5]
D@ @[Q mni

A user-supplied T ™ wons

script has been or 3 B

employed here to . R b

calculate NCAP score g i

for the child head e H b

impact zones. i 2 00

. 5 8 1:88

Scripts can perform o . o

- B NONE 2.00

mathematical and $ 2 Lo

logical operations o 3 g8

- D C 0.74

based on values in

Presenter va riab'eS, :xlnmmy: ncz:v CHOOSES Q;:A;TILE WITH TRZS: HIC

which in turn are o °

c3 D ABC 1.50

extracted o > 2

automatically from o : - e

the analysis results. Total points of maximum12: ~ 7.26

Create
summary
report 7
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Example 1: Pedestrian analysis

File Edit Miew Inset Page Script

Help v|~| x|

[D = a]|Q e ]

Presenter passes a list % 2
of coordinates and HIC :
values to D3plot. An
image showing the HIC
values at each impact
location is automatically

13z0.4

12933

inserted into the report. E\
Several formats are 0o
available. Ay
In the top image the | T

value is given in a box
coloured by HIC

5
&)

&

In the bottom image the
size of the circle is also E
proportional to the HIC
value.

R

Create
summary
report

Pedestrian head impact

Example 2: Multiple crash cases

<
ECER32 ECER95 Euro NCAP Euro NCAP Euro NCAP
Y S

Y
FMVSS208 FMVSS214 FMVSS214 FMVSS216 FMVSS301

&

Jap NCAP Jap NCAP US NCAP

‘\ ¢

FMVSS208

IIHS

US NCAP

© 2005 Copyright by DYNAmore GmbH
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Example 2: Multiple crash cases

Wnij_@
waen
exPANDALL | cOLLAPSEALL | savEDATABASE | HIDETHUMBNALS |
H H _emeorar | uwsmeoaw | vowcruews ,
Create Previous versions of woroTenriaT | creckonewr | rewruarerae, |
models Primer enabled the user to o s
= ~Generated Database

build a single model by
using a database and a
template to select
INCLUDE files for each
loadcase.

= “postprosessing

-
"
Example 2: Multiple crash cases
= TEMPLATE CONTROL PANEL ol T}
Rerestal | aktvewtpl | ncremental | saveal | muivoss | awt |
[P .. o orCONFERENCERENF LATES) =]
Greate Now multiple templates
models can be created and edited SRS =2
ina smgle menu.
FrrrvrTrreYoeY
s+ [Vvvvivvvv_| v
meterts [V [V W [
A" Of the |Oadcases can be cosures \/\/\/\/qu\/\/\/}u}\/\/
- - R - o IVIVIVVIVIVIVIVIVIVIY
built with a smgle click, wane - VI (v
- divetein - VvV VVIVIVIV | [V
leading to a set of master s - A
- oomsterm + | [ vIv_|v
models in separate i g e
d. - 42 1S0mtem b | v
irectories. = e o | | ‘
O caronnee - v
O okcontact + v
Q. 08 barier + v
E cum r VPVVVIVIV VIV
O bometconn - || |
L — | v ||
ihs bartier - v_||
rex oebar v ]
ismpoe + | |
sidkintrusi - v |
rhtsabartie v
m2000 barrie F |
ngtonta | ¥
swoegreeri - | | v |
odbpostpro ¢ | | v |
database items
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Example 2: Multiple crash cases

Individual Presenter templates are used for each
loadcase to extract the relevant data. e.g. ODB

Hle Edt View Insert Page Script He =181 x|

D= |-

Fast-TCF script Displacement of the steering ¢olumn Displacement of the A-Pillar
to Ob!:aln Brggran:  EAST-TCE Brogrmm: EAST-TCT
Filetype: Bitm Filetype: Bitm
steering e B T,
i Job file: 3PRESENTER DEFAULT DIR%/PRESEN| Job file: 3RESENTER DEFAULT DIR%/<PRESEN,
column motion FASTTOF seript. - - FAST-TOF seript. " -
# Progran:  FASTTCE # Progran:  FASTTCE
# Filetype: Bitmap # Filetype: Bitmap
# Filenane: steering col bmp # Filenzne: a pil disp. bnp
# Job file: /data/DERD/CONFERENCE /ODE_AN) ¥ Sob file: /aata7DEM/CONFERENCE /oDE_A)
# #
oring 40000110 1 le -1 SorThg 40000113 le -1 1
. spring e tag curve_1 yecale - spring e yacale -1 tag curve_
Fast-TCF scri #
taStth_ SAC pt spring 40000111 & tag eurve 2 lshel Upwa: # curve Style definitions
- #
(_) obtain style one solid, white, bold, triangle,
pillar 5 setop | axis normal b
. # curve Style definitions double off \
Post-process| [displacement A i chire b1 eins EEEEN
p Max rear displacement = %ST_COL_REAR% Max displacement = %A_PILLAR_DISP%
analyses Max rear displacement modifier - %ST_COL_REAR SIS pleamment modifier - %A_PILLAR_MOI]
Max upwards displacement = %ST_COL_UP%
Max upwards displacement modifier = %ST_COIL_UP_MOD% points
Max lateral displacement = %3T_COL_LAT%
Presenter = = Max lateral displacement modifier = %ST_COL_LAT_MOD% peoints
scripts process
information

Example 2: Multiple crash cases

Generated report for ODB with results calculated

Fle Edit Vew bsert Page Script el |

o = afja - [

% % Displacement of the steering column Displacement of the A-Pillar

Post-process| |- esenter s
p A Max rear displacement = 173.2991 Max displacement = 197.2246

scripts have
Max rear displacement modifier = 1 points Max displacement modifier = 1.944482 points

analyses calculated
NCA'_’ . —g Max upwards displacement = 35.74585
modifiers @ Max upwards displacement modifier = 0 points

from data %
[
=

Max lateral displacement = 12.59571
Max lateral displacement modifier = 0 points

© 2005 Copyright by DYNAmore GmbH 1-1-19
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Example 2: Multiple crash cases

Generated report for ODB with total modifier and
analysis quality

Fie Edit Mew bsert Page Sopt Help =18(x

o @ ®\ja -

In house
criteria:
pass/fail from
user-supplied
script

Euro NCAP Metro analysis : Frontal impact modifiers

|

Metro model ODE analysis versian In-house criteria: fail | | GQuality: Mot OK |

.

Termination status: Normal

Date of run: 047142005 17:14:28
Elapsed time: § hours 27 minutes 21 seconds
“1IE-6

Control timestep:

Quality of the
analysis (in
this case,
“Not OK"”
because of
Post-process| |energy
analyses imbalance)

<
O
%

Modifier
calculated by
Presenter

Frontal modifier = 3.94

Example 2: Multiple crash cases

The quality of the analysis is determined by a
(customisable) script in Presenter, using energy
balance, termination and added mass.

dribut

Mae: [program

—
O E»OTF file

[-Analysis date

[-Analysis precision

[-Analysis title

[-CPU time for analysis
i the

Normal
termination [resane natyas o en 4
check \ Arguments: 7 2
1 [OTF file name ULT_DIR%/%PRESENTER_DEF AULT_JOBS% off
2 normal (false = no checky true
Post-process| [added mass ‘_# 3| added initial mass limi false = no check) |2
analyses check 4 |% addes final mass limit (false = no check) B
5 |5 total energy fuctuation limit ffalse = no check) [15
6 |% hourglass energy limit (false = no check) 10

Energy checks .

x1:[16.0 4 vi:[1340 4
21830 e vz 1600 e

oK Cancel
4

European LS-DY?
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Modellierung

A table is automatically generated for all the crash
cases, giving the analysis quality and pass/fail criteria.

Conditional
formatting is
applied to
highlight
crash cases
where the
performance
criteria were
not met.

Create
summary
report

Example 2: Multiple crash cases

Fle Edit Mew Isert Pape Serint Help

=18(x

[0 & @[] - G ]

—

/%)

Status as of 14th April 2005

Description Pass or Fail Quality of run
ODB B4kph Drivers Side fail Mot OK
Euro NCAF ODE Passengers Side pass oK
Euro NCAF pole fail 0K
Eury NCAP sids impact pass 0K
ECER32 fail Mot OK
|EcErss pass 0K
FMYS5208 frontal pass 0K
FMYS5205 30 deqree frantal pass QK
FMYS5214 Side impact pass OK
FMY55214 Door infrusion pass Not OK
FMYS5216 pass QK
FMMYES301 fuel integrit pass 0K
|uHS ofiset barrier fail 0K
IIHS side impact fail Mot OK
Jap NCAP offset barrier fail 0K
Jap NCAP side impact pass 0K
US NCAP front impact fail Mot OK

Create
models

Target file can be =l

written from

Primer (or from a
spreadsheet) to |
allow all analyses
to be submitted

and processed ina |,

similar way to
pedestrian

analyses described

earlier

Primer FMH positioner
or Spreadsheet

Example 3: Interior head impact

SETUF VEHICLE TARGET FOINTE

=1

EHD_SETUR

Create/edit target points

ADD new target paint

Label  Posn Hame

ELTAT i name _

I Target file I

| venicie |

I Headform I

© 2005 Copyright by DYNAmore GmbH
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Example 3: Interior head impact

Presenter and D3Plot automatically generate plot
showing HIC values for each location.

File Edit View Insert Page Script Help

|0 @ @ [Q -

@ @ OASVE DIPLOT HIC valug

= 0.000

0750
1.000
5000

x 1.0E+03

!

\
o
@
4

#>D/;|“9 .
4820

Create i
summary
report

§
)

Example 3: Interior head impact

A table is automatically generated, containing one row
per analysis; here, the table has been set up to show
analysis quality and HIC.

File Edt View Insert Page Script Help =18l %

o=@ o=

% & Target Point Quality HIC

— AP1 oK 1250

= AP2 oK 625
AP3 oK 650

# BP1 oK 725

IS BF2 ok 1100
BF3 oK
BF4 oK 660
FH1 oK 625
RH1 oK 625
RP1 oK 650
SR1 oK 675
SR2 oK 680
SR3 ok 675
UR1 oK 575
UR? oK 675
UR3 oK 675
UR4 oK 675

Create FMVSS201 report
summary
report

European LS-DYNA Conference 2005
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Summary and Conclusions

e Three examples of automatic processes for multiple analyses
have been shown.

- Pedestrian bonnet impact
- Multiple crash loadcases
- Interior head impact

e Using Oasys Primer, Shell, D3Plot, T/HIS and Presenter, the
man-time taken to process multiple analyses can be reduced
from days to a few minutes.

e Any type of repetitive analysis process with LS-DYNA can be
automated in this way, including user-generated scripts
where needed

¢ The software capabilities described in this paper are under
development, and will be released with version 9.2 later this

year.

Automatic processes for multiple analyses
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