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Introduction

e 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 develt_)pment_, and will
N . . be released in Version 9.2
¢ Total man-time for automatic method: later in 2005.

10 minutes per design iteration

S-DYNA Conference 2005
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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

arﬂglr';;c;rs monitor their progress using Oasys Shell

Post-process| PoOSt-process analyses automatically without user
analyses intervention using Oasys D3Plot, Oasys T/HIS and
Oasys Presenter

Create Create a summary report automatically with Oasys

Sl'rgqp";?try D3Plot, Oasys T/HIS and Oasys Presenter

Furopean LS-DYNA Conference 2005

Example 1: Pedestrian analysis
Objective
rﬁgedagg + Start from a list of impact points
+« Automatically:

— Position head & assemble models
— Submit to LS-DYNA

Submit and )
manitor - Post-process each analysis
Ehalyscs - Generate a summary table of

results; calculate NCAP score

Post-process
analyses

Create
summary
report

Furopean LS-DYNA Conferenci
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Example 1: Pedestrian analysis

s Target file allows Primer to create multiple analysis
files with one click

Create
models

e Primer
automatically
depenetrates the
head

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

ClA,900,1393

ClB,841,1276

clc,694,1399

c1D,703,1309
.eto

Target zone name,
XY coords

Target file

Example 1: Pedestrian analysis

Oasys Shell can now

' submit a list of jobs
simultaneously and
monitor the status of them.

Key list

— Jab Options
Elle; —

[ Increase Memory If Required

> S O
IMEMORY LIMIT : snoooon

Optional Files MEMORYZ (MPF) -
Faenames [P p7 ]

Submit and
manitor
analyses

Oasys LS-DYNA Emvi

53

Furop

I B A
[_shel [*{isnvna[~{isovna [~ isovna |

Automatic

5 bDieT

JbD:66  intafiZ300hesd mpactiunéiunt key

Cetnds. 7~ ]

JobD:65  Aatah2300hend impactiunédunt key

o e —
JbD:64  idata2456T68MNond impact ciconfig o key

ot >
RbDi6I  alal264S0kon paciii0_degrees bey

oy e —
JobDi62  inka24S5755Mront impact_biconfig_bey

ot B I
Job 061 ;

Detods. = oD 61 7|
JopD:p0 e rogerh .y

e o= ]
b D59
Detads.

Start: O7:45 Mon 12 Apri
1 End 1140 on 122 At

JobiD:58
Detats.. = [
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Example 1: Pedestrian analysis

Post-process
analyses

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

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

Presenter then uses the
report template to create
a report for each analysis.

- | Shel

1 k. ¥ Y
'ﬂ Ls.pyna [~ Ls.ovna [ LsDvna |§
1
1
1
1

g1l

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

| | section plot

D3Plot cut-

centred on
impact
location

Post-process
analyses

Fast-TCF
script to
obtain
acceleration
and HIC.

Eie ot View lnsen Bage Scipt Holp =inixi|
D&M |Q amiEE]
JOB NAME: -
TARGET COORDS: %X%,% iables
TERMINATION: =
HIC VALUE:
Program: FAST=TCE D3Plot
Filstype " 5 : o
B S SR Simmmmvai.,
et P ot g e
node 7 acc = f  ace
Belai &
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Example 1: Pedestrian analysis

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

Ede Ede View It Page Seopt sep vl x|
Qutput can [0 = affa s B E]
he Sa\'ed as: | ] JOB NAME: fdata/DEMOSCONFE RENCE/PEDESTRIAN_HEAD/NCAP_RUNS_2/C6B
1 TARGET COORDS: 883837, 185,963, 892.941
ehtml ; TERMINATION:  Normal
postscript HIC VALUE: 4326915
*
spdf

svba macro
—— or printed

Post-process
analyses

rian head impact

Click to selectimove Hem fastichl o]

Example 1: Pedestrian analysis

A table is automatically Ele i view pon Pago Sarpl Hop <lnlx]
generated from the results. D@ | |Q e

Each column contains the &%

values of a variable selected —] | | ZONE X ¥ z HIC

C1A 899.884 | 1393.17 182 | 4686223
by the user; each row [ iemacn T msesss | 0o |
corresponds to one analysis. " €1c | 694409 [ 139928 [ es1.726 [ 5909002
(5]4] 703.138 | 1308.79 | 861869 | 6277126
czA 804995 1718 BYB.937 | 476.1842
€28 788.008 1057.62 803.647 | 467 8154
c2C 633.51 117265 | 856931 | 808.8851
1077.06 B38.169 | 733 6432
3790345
370.8937
$79.292 | 948098 | 858.064 | 660.1346
<30 510226 839.023 842.116 | 3608.4971
CaA 768078 | 730.115 | 806851 | 595.2333

I
S
[
o
z
g

Conditional formatting is
| |applied to highlight points
where the result is poor.

;Ife-k
28

4

g

QW
g2

|07

| : 2 CaB__| 772701 | 616895 | 904472 | a45.4958
— ’ FAST Cac__| 537276 | 730.115 | 848535 | 1579.748
} | TCF Cap__| ssaqgs | 617219 | 850258 | 2905247
R e e 1 C5A | 785803 | 511515 | 802212 | 546.076
L i L s 4| jundkey | | et C5B | 808.982 | 397.241 | B98.659 | 6542155
I i % d % 1 CS5C__| 542836 | 518655 | 8411 | 3008.552
3 S : 21 CsD | 51751 | ailas | ezasss | #2ae.146
L | 'I“I Ls.DvNA [ Ls.0vna [~ LsDvna | & Cea | paso7a | zoz893 | escass | 1a70.403
1 s! CeB | 893837 | 185963 | 892941 |asze915
1 1 = coc | e91.625 | 28366 :
| | Shell |, : ceD | 69a.404 | 189.853
— 1
r ‘
Presenter
Create 1 !
1
summary 1 1
1
report 1
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Example 1: Pedestrian analysis

. Serpt Eelp <l x|

A user-supplied ﬁﬁ so6e _ eAD CapDoRs OO caiSE YOU S0k
script has been =] a . = 13
employed here to = . > e 28
|| calculate NCAP score . ¢ i ]
~——  for the child head = H e 58
'| impact zones. P
B NONE 2.00
c AB 1.00
Scripts can perform . : . e
- B HONE 2.00
o mathematical and : ] £9
- = logical operations = g Em §§§

based on values in

Presenter Variables, R BN (L, T BT
which in turn are = ° oz e
[ D ABC 1

. —  extracted e o = 100

| - cs j 3 AB 1.00

i B automatlca_lly from = ¢ . b

i the analysis results. Total points of maximum1z.  7.26
Create

summary Pedestrian head impact

report

ARUP

Example 1: Pedestrian analysis

E%o st Miow ien Bage Serpt el =xi
I e

Presenter passes a list

of coordinates and HIC

values to D3plot. An

) image showing the HIC
Tl values at each impact

— location is automatically

, inserted into the report.

&

s

¢ | &

Pl

Several formats are
available.

52

sy

SEL

" Inthe top image the
value is given in a box
coloured by HIC

_| In the bottom image the ¥
size of the circle is also
| proportional to the HIC
B ) - value.
| |
Create
summary Pedestrian head impact
report
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Making report templates

T/HIS graphs can be
created by starting
T/HIS from inside
Presenter

In Presenter, drag an area for a
T/HIS graph and press capture.

l

Presenter starts TIHIS
Post-process Interactively generate the
analyses curve(s), format, colours... you
require

When you exit, TIHIS
automatically generates a Fast- L2315
TCF script and returns it to LA W b destrian head impact
Presenter

Making report templates

D3Plot images
can be created
by starting
D3Plot from
inside Presenter

In Presenter, drag an areafor a
D3Plot image and press capture.

|

Presenter starts D3Plot

|

Select the state, view, colours,
cut section properties ... you
require

l

When you exit, D3Plot
automatically saves the settings
and returns them to Presenter

gran
!xht."u B

Post-process Eil
Job fils: mm wﬁamﬂ?

analyses

Pedestrian head impact
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Example 2: Multiple crash cases
3N

R &P MR B

ECER32 ECER35 Euro NCAP Euro NCAP Euro NCAP FMVSS208

FMVSS208 FMVSS214 FMVSS214 FMVSS216 FMVSS301
\ >
a o
W )
\.., -

IIHS Jap NCAP Jap NCAP Jap NCAP US NCAP Us NCAP

European LS-DYNA Conference 2005

Example 2: Multiple crash cases

Create Previous versions of

models Primer enabled the user to
build a single model by
using a database and a
template to select
INCLUDE files for each
loadcase.

:IJ-‘n--n
o ioeases

L —

Furopean LS-DYNA Conference 2005
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Example 2: Multiple crash cases

[E TEMPLATECONTROLPANEL =]
_l_._IMI__I_IE]_I
o ESSERBIN o100 HOUCONFERENCEMEMFLATES |
Create Now multiple templates e i
models can be created and edited ‘_'i’éa;“’a'seg_’
in a single menu. ?gi‘-éfgjg“
HEH T H
il B A " ~
L aid ] Al of the loadcases can be L R R
o built with a single click, | Gemeaeeee s
leading to a set of master i 3:35'5'5;2“5
- 1 m v Vi
models in separate o i e
~= directories. E s ¢ s
- £ somhve v
O odcontxt v
D_mhllh F *
Gord ¢ |vivivivivivivivie viv
© poonstoonts = |/ |
© rooteuni NN
sparrer T 3 |
teweceba T v I
| g+ | [
— side intrusi F v
rhsabare F g
2000 barrie * -f
riged fronta W
Wdegreeri r %__./ |
ot postpra | v |
datsbace fems

Example 2: Multiple crash cases

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

~__ = Fast—TC_F script Displacement of the A-Pillar
g oy
it L e
column motion P a e
F nyq’x‘m
I # Pilenghe col b Shinms oo
' Jab hle. Ilhbl 0/ ICE /ODE_AN # Job fils: /ﬁcmﬂ/ﬂzm/m A
N
loda
. spring Fino0110 = tag curve_1 yacals -1 ;pu'nq ‘40000113 & yacals -1 tag curve 1
- h
- . EastthC_F f;ir'pt Sl apeing 40000111 ¢ tag curve 2 label Upus, # ourve Seyle definitions
-—— g:elbtaln ’ style one aolid,whiko, bold, triongle:
pl||al‘ * 26 axis normal A\
. Oo # Curve Style definitions double off %
bost-process| (isPlacement e AT, et 3\
P @ Max rear displacement = %ST_COL_REAR% Max displacement = %A_PILLAR_DISP%
anal ¥Ses 7 Max rear displacement modifier = %ST_COL_REAR N8 ENsacrment modifier = %A_PILLAR_MO%
Max upwards displacement = %ST_COL_UP%
Max upwards displacement modifier = %ST COL_UP_MOD% points
Al Max lateral displacement = %ST_COL_LAT%
n Presenter Max lateral displacement modifier = %5T_COL_LAT_MOD% points

scripts process
information
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Example 2: Multiple crash cases

Generated report for ODB with results calculated

Edt Vew jroerl Fage Scrpl Hen =18]%|

Be
[0 = af[a - EEE]

e~ Displacement of the steering column Displacement of the A-Pillar

Presenter k -
Post-process .
p scripts have Max rear displacement - 173.2891 Max displacement - 197.2246
analyses calculated Max rear displacement modifier = 1 points Max displacement modifier - 1.844482 points
NCAP . = Max upwards displacement = 35.74585
modifiers Lol Max upwards displacement modifier = 0 points
from data Max lateral displacement = 12.58571

Max lateral displacement modifier = 0 points

Euro NCAF report

Example 2: Multiple crash cases

Generated report for ODB with total modifier and
analysis quality

Ho Edl Ve jert Eape Sopt b =l8lx)

In house [o = @fja-m i
criteria:
—— pass/fail from Euro NCAP Metro analysis : Frontal impact modifiers
use.r’Sl‘IppIIEd m‘ In-house criteria: fail | | Quality: Not OK |
Scrlpt Termination stalus: Hormal
Date of n; V4142005 17:1428
Cupsedtim; S howrs 27 winutes 21 seonds
Quality of the ot AL~
analysis {in
e this case,
“Not OK™
because of
Post-process| |energy
analyses imbalance)
Modifier
calculated by

Presenter
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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.

~ Afributes
Mame: [program1
Frogam [ § o e K
-Analysis date
(-Analysis precision
L-Analysis tite
3 time foi
Normal i
termination B e ]
check \ I = = 2
OTF flle name ULT_DIR %/%PRESENTER_DEF AULT_JOB%.0ff |
noma temination (false = o check) irue |
PoSt-process | |added mass  |m—m— % added intal mass (i (alse = no check) |2 |
anal yses check % added final mass limit (false = no check) 2 |
% total energy fuctuation limit (false = no check) {15 |
% hourglass energy limit (faise = no check) i ]
Energy checks -
o Geomelry.
%1180 [~ i [1540 -
%z [1830 — v2: 1800 !
QK Cancel
4

Example 2: Multiple crash cases

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

Be Edt Vew et P Serpl Hep =l#lx
Conditional |0 @ & -
formatting is %
applied to % »
: : Status as of 14th April 2005
highlight P!
crash cases —65_ -] |Description em—— poss or Fail Quality of run
where the QDB Bakph Drivers Side fail Not OK
performance = Euto NCAP ODB Passengers Side pass OK
g Eurg NCAP pole fail oK
criteria were S Eurg NCAP sidé impact pass OK
not met. ECER32 fail Mot OK’
ECER3S pass OK.
FMVSS208 frontal pass oK
FMVSS208 30 degres frontal pass 0K
R EMV55214 Side impact pass OK
| EMVS5214 Door intrusion pass Mot OK
P FMVS5218 pass 0K
| EMVSS301 fuel inteqrity pass oK
IHS offset barrier fail OK
! IHS side impact fail Hot OK
Jap HCAP fail oK
1 Jap NCAP side impact pass oK
| _‘7 US NEAP front impact fail Mot OK

Overall status of analyses

Create
summary
report
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Example 3: Interior head impact

Target file can be = ELEERE =k
Create written from A
models Primer (or from a
spreadsheet) to
allow all analyses
to be submitted
and processed in a
similar way to
pedestrian
analyses described

earlier
Primer FMH positioner :
or Spreadsheet

| Target file I I Vehicle | IHeadfﬂrm |

Furopean LS-DYNA Conference 2005

Example 3: Interior head impact

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

File Edit Wiew Insert Page Script Help

D& @ |Q-m i

oasvEDIPLOT M value
&
&
&
NN
0o |
A% |
Create % 'Frg;
summary L
report

Furopean LS-DYNA Conference 2005
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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.

Fle Edt View Insst Page Soipt Help =18 x
| DwE Q-
~ ]

e ————— % 5 Target Point Quality HIC
Sy — = oK 1250
: —05 = 1AP2 OK 625

B ok 550
s BP1 oK 725
Y BP2 oK 1100
BP3 oK
i . BP4 oK 560
— & FHI ok 525
N \ RH1 oK 525
RP1 oK. 550
O SR1 oK 675
A @5 SR2 oK 530
By e EF!S oK 575
= o, BSE UR1 oK 575
| @ @ UR2 oK 575
— A UR3 oK 675
. i‘?ﬁ URd Ok 575
Create Il Fivss201 report
summary
report

Summary and Conclusions

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

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

¢ 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

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

European LS-DYNA Conference 2005
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