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PRIMER D

Introduction - Features -'

Crash Test Setup is a script that helps you set up various crash tests according to different regulations.

Features include:

- Barrier alignment
«  Contact definition

« Boundary conditions (restraints, initial velocity and prescribed motion)



Introduction - Features

The script can be used to set up a single crash test relatively quickly but it is also designed to improve

the process of preparing multiple crash test models:
« You can define all of the required settings for a vehicle and link them to the keyword file. Then
when you read in the model again to set up a different test, the settings are automatically loaded.

* You can choose the default barrier model for a specific test so that the correct barrier is imported

for each test type, preconfigured and ready to go.

* You can edit and save your own Crash Test Setup preferences.

This guide describes each step in the Crash Test Setup process and explains all of the features.

To run Crash Test Setup, click on Tools — Safety — Crash test setup.



Introduction — Configuration

» The script can be used with Primer 18.0 and subsequent versions, and is included with the current

Primer release. The script can be found in the following area:

» $OASYS/primer_library/scripts/crash_test_setup.js

E]\ %  Tools | Meshtools v . M Post

* To run the script, click on the Tools — Safety — Crash test setup
: : Blanking |Explode  Macro

button in Primer. BOM Find|

Group| Airbags

Clicecard !'CTC T Crash test setup

Implici Dummies

Dummy/HBM & Seatsquash

@\ b SRV Dummy Finger Positioning

AIRBAG  v|DATAR| Ej€ction mitigation

perine FMH

BOUND v DEF 2| |P Pendulum

CASE ELeme LSTC Dummy Conversion
COMMENT Luggage retention
CONSTR v FATIGy Pedestrian

CONTACT v|FrREQ | SBA Automation
CONTROL ¥ HOURC Seatbelts

Seatsquash
© Sled test
.0
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Introduction — Configuration

» Crash Test Setup uses two sets of settings files
* Aset of system settings files, which are stored in the Primer JavaScript Library

* The user settings files, which are stored in your home directory

« Depending on the access controls in your organisation, you may or may not have write permissions

for the system settings files

* The system settings files are intended for the default settings for your organisation:
* Approved crash test configuration
« Standard barrier models

 Etc



Introduction — Configuration

* You have full control over your user settings files, which you can use to save your own:
« Variants on standard crash tests
* Vehicle and barrier settings

» Script preferences

« The first time you run Crash Test Setup on a computer, the following message will appear:

= Crash Test Setup User Settings - |:|

User settings could not be found at:
@ C:\Users\ben johnston/crash_test_setup_prefs/*

This could be because:
(a) it is the first time that you have used Crash Test Setup
(b) it is the first time that you have used Crash Test Setup in this environment
(c) the user settings files have been deleted or corrupted in some way.
User settings have been created at the above location by making a copy of the master settings found at:

| C:/Users/ben_johnston/AppData/Roaming/Ove Arupiv18.0_x64/primer_library/scripts/crash_test_setup_includes/Library/*

OK

« User settings files are automatically created in your home directory as described.

PRIMER ’




Introduction - Process

Start Window

* Read in or select a vehicle

model

preferences files will be

saved)

PRIMER: M1: Neon model for Primer Demo + seat_17 + h350_02

— Vehicle Model

CRASH TEST SETUP 19.0

[choose a vehicle model]

'+ Set home directory (where

Read File: ([IEEZID | =
OR
Select a Primer model ‘ Selected Model 1 Neon model for Primer Demo + seat_17 + h350_02 ‘
Set home directory: [C:\Users| =

The following slides demonstrate how to set up a crash test in Oasys PRIMER

\ 4

1. Crash Test

» Select a crash test from the

list

» Confirm/edit the test options

Crash Test Setup 19.0

2. VEHICLE

R Preferences... Restart Cancel

J

PREVIEW: Side Impact (Side Impact (IRD))

FILTER BY: Reg.Bodies (all)

ECER42
ECER42
EuroNCAP
EuroNCAP
EuroNCAP
EuroNCAP
FMVSS
FMVSS
FMVSS
FMVSS
FMVSS
FMVSS
FMVSS
IIHS
IIHS
IIHS
IIHS
RCAR
RCAR
RCAR
UN-ECE
UN-ECE

REQ. CODE |
Slow Speed Rear
Slow Speed Front

Side Impact
Oblique Pole Side
Full Width Frontal

Frontal Impact
Oblique Overlap

301R
216A
214P
214D
208

208

Small Overlap (RI
‘Small Overlap (LE

Side Impact

Moderate Overlap
Low-Speed (Rear)
Low-Speed (Front

Bumper
ECE-R95
ECE-R94

v Test Types (all)

TEST TYPE
Slow Speed Impact (EC
Slow Speed Impact (EC
Side Impact (R-point)
Side Impact (Pole)
Frontal Impact (Rigid)
Frontal Impact (MPDB)
Frontal Impact (MDB)
Rear Impact (MDB)
Roof Crush
Side Oblique Impact (Pol
Angled Side Impact
Frontal Impact (ODB)
Frontal Impact (Rigid)
Frontal Small Overlap
Frontal Small Overlap
Side Impact (IRD)
Frontal Impact (ODB)
Low-Speed Structural (R
Low-Speed Structural (Fr|
Bumper Test
Side Impact (R-point)

Frontal Impact (ODB)

v Custom Groups (all) v

CUSTOM GROUP
demo barrier,example se
demo barrier,example se
demo barrier,example se

rigid barrier
rigid barrier
demo barrier
demo barrier,example se
demo barrier,example se
rigid barrier
rigid barrier,example set
demo barrier,example se
demo barrier,example se
rigid barrier,example set
RIGHT-hand impact,dem
LEFT-hand impact,demo
demo barrier,demo barri
demo barrier,example se
low-speed,example set
low-speed,example set
bumper example set
demo barrier,example se
demo barrier,example se

W = wheelbase
IRD = impact reference
distance

) =
L X]
() =

TEST OPTIONS

Leftimpact | | Right Impact

Create Initial Velocity Card

Magnitude: kmlh v
Height above ground: {300

Override IRD calculation | |
IRD:

IIHS Side Impact (MDB) regulation details:

-- Impact: mobile deformable barrier propelled into side of vehicle
- Ali ing to IRD

- Initial Velocity: 60 km/h

-- Height above ground: 300mm

-- Barrier: 1IHS mobile deformable barrier

Showing 1 - 22 of 25 results

Page 1/2

Custom Groups: demo barrier, demo barrier Save Crash Test...
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Introduction - Process

2. Vehicle

« Confirm/import/edit/save |
vehicle settings

v

3. Barrier

 Import a barrier model

— Crash Test Setup 19.0 2 =X

Read Fie: ([EEZID | | =
orR

Select a Primer model: ‘ Selected Model 1: H Neon model for Primer Demo + seat_17 + h350_02 ‘

M 3. BARRIER Preferences..  Restat  Gancel Help i ° Conflrmllmport/edltlsave
. barrier settings

Import Settings...
selected test onl!
SavelasisysialTe il Edit vehicle settings for: v
Save Vehicle Settings D all tests Showing 1 -6 of 6 settings panels Page 1/1 Dl

STATUS: using vehicle settings for "Neon™

2 =0x

1. CRASH TEST Preferences... Restart Cancel Help )
Vehicle driving direction: +X D -X Import barrier for selected test: LR ‘ IIHS Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs_barrier_simplifi
Coordinates: Sketch R-point Y ‘ = == = = o = =
Alternatively, choose a different barrier:

Front wheel ground z-coord: [0 I Horizontal plane? | | Create Venicle Support Plane
Rear wheel ground z-coord: [0 Select Node
Part Set (RIGHT) for contact and alig! ? Wheel Axes ?
Front wheel x-coord: [3716 895 Sketoh Axis
Part Set... v 1001436 Sketch forieess |
Rear wheel x-coord: [1069.033 [IASI]  sketoh Axis

oFFseT [ ]

Sketch Plane Node Set || Define Set v 1200085 Sketch

Auto  Manual

BARRIER SETTINGS

_ mport Settings.
Save as System Defaults

Edit barrfpr settings for: z selected test only

Save Barrier Settings | | alltests Showing 1 - 5 of 5 settings panels Page 1/1 1J
Original Orichtation Set for Initial Velocity
i S SR B Auto-Create ¥ Define Set (auto-create)
= uto-Create efine Se v auto-create;
Initial barrier direction: [_ M Impact Side:
Barrier Part Set for conflct and alignment Vehicle/Barrier Contact
Part(s) for the barrier's front face: Part S v 1240002 Sketch ‘ STATUS: a contact card will be created automatically by the script |

Check/Edit Nodes.

Create Card M Auto-Create... M| Create Contact Now

Nodes used to position barrier:

Nheel

GO

Crash Test Setup aligns barrier
and creates
contact/velocity/other boundary
conditions.

upport Plane

OFFSET [v/][100

Node Set :‘ Define Set not selected

Create Barrier Support Plane

10




Introduction - Process

Write Master File

'+ Select/create include file to
. write newly created
i *keywords

— Write Keywords ?2 = ]X

You can add the newly created *Keywords to the master file, a different include

or a newly created include, please choose:

Master file Save preference:

Select include

Create include

Apply

PRIMER

11
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Introduction - Process

Write Master File

. » Review script actions
 » Write out master file for

completed crash test model

—_ Write Master File . = D X

Barrier Alignment

The barrier alignment was completed with "iihs_barrier_simplified.key" (*INCLUDE_TRANSFORM 49, TRANID = 140001).

Support Planes
A *RIGIDWALL card (label = 1, heading = "Crash Test Setup: Vehicle Support Plane") was created for the Vehicle Support Pla
A *RIGIDWALL card (label = 2, heading = "Crash Test Setup: Barrier Support Plane") was created for the Barrier Support Plan
Initial Velocity
An *INITIAL_VELOCITY_GENERATION card was created referencing Part Set ID = 1240003,

Contact

A contact card was created with ID = 50130002 and heading = "Crash Test Setup vehicle-to-barrier contact".

Sets
A node set was created with ID = 1740039.
A part set was created with ID = 1240003

Model Write

Select directory: EashTestSetup\SF_develupmenl\cmsh_tesl_setup_updale_ﬂ4\test_vehic\e\lNCL_neon_demo/ | -

Filename: [crash_test_setup key |

Model title: {Necn model for Primer Demo + seat_17 + h350_02 |

Absolute or relative include paths:  Absolute Relative Include req code: D
The mode! will be linked to vehicle settings "Neon".

The created Keywords will be written to the master file

Ext

PRIMER: M1: Neon model for Primer Demo + seat_17 + h350_02

\ 4
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Start Window



Start Window

PRIMER

« The Crash Test Setup start window requires you to choose a vehicle model — either:

Read

Browse for a keyword
file and then click

PRIMER: M1: Neon model for Primer Demo + seat_17 + h350_02

You can select any
directory to save user
settings files

Select a model already
read into the current Primer
session by clicking
Select.... If there is only
one model in Primer, it will
then be selected

automatically.

— Vehicle Model
CRASH TE:;T SETUP 19.0 [choose a vehicle model]
Read File: ([JE0D |
OR
Select a Primer model: ‘ Selected Model 1: H Neon model for Primer Demo + seat_17 + h350_02 ‘

==  Set home directory: |C:\Users\l

14
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Start Window

* Itis simpler if the vehicle model you choose does not already contain a barrier model — you will

Import the barrier later in the process.

Once you have
chosen a vehicle
model, click NEXT
to enter the main
Crash Test Setup.

PRIMER: M1: Neon model for Primer Demo + seat_17 + h350_02

Vehicle Model f [IX

CRASH TEST SETUP 19.0

[choose

OR

Select a Primer model: l Selected Model 1 “

Neon model for Primer Demo + seat_17 + h350_02

Set home directory: !C:\Users‘

In Crash Test Setup, help
can be found via the &
buttons positioned
throughout the graphical
interface.

15



Main Window
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PRIMER

Main Window
« The main Crash Test Setup window has three tabs:

1. Crash Test 2. Vehicle 3. Barrier

 Import a barrier model i
* Confirm/import/edit/save barrier |
settings ;

» Confirm/import/edit/save vehicle
settings

L

» Select a crash test from the list
« Confirm/edit the test options

L

Crash Test Setup 19.0 2=0% = Crash Test Setup 19.0 2=0x - Crash Test Setup 19.0 #2=0x
—— 1. CRASHTEST 2. VEHICLE NEXT Preferences...  Restart  Cancel ([ Help 1. CRASH TEST m 3 BARRIER NEXT Preferences..  Restat  Cancel Help (ZERARITEST ZNEcte == e “ Erepeioncesol) Hikeiaty) (SCencell) I
searct | [ RV IEWE SRR N SRt IR | Read Fie: (IEETED | = mport barier for selected test. (RSN | 1145 Barmier %JS_PATHS4/crash,test_setup_includes/Example._Barriersihs_barrier_simplfi
@3 Alternatively, choose a different barrier: (LTS Eel o2
FILTERBY: RegBodies (al) v TestTypes al) v Custom Groups (al) ¥ Seleta Primer model. ([EXRTM | selecta vodel 1. | Neon model for Primer Demo + seat_17 + h350_02
ReG. ooy | W] Rea cooe [l test vee CUSTOM GROUP
ECERA2 | Slow Speed Rear | Slow Speed impact (EC | demo barrier example se Import Settings.. STATUS: using vehicie settings for "Neon”
ECER42  [Slow Speed Front | Slow Speed Impact (EC |demo barrier,example se =) —n Save as System Defaults. BT [] setected test only
el el Bl vt I ~T1 o [ attests Showing 1-6 of 8 sstings pancls Page 11 =
EUoNCAP  [Oblique Pole Side | Side Impact (Pole) figid barrier :
Ro | 132 ted test
FMVSS Obiique Overlap | Frontal Impact (MDB) |demo barrier,example se Coordinates: [24138 |[374 |f621.3 ||CEIANEN  Sketch R-point Save Barrier Settings || alltests Showing 1-5 of 5 settings panels Page 11 K
FMVSS 301R Bearimpoct (MDB ] oSino pericr Srarpe S¢ -
riginal Orientation Set for Inital Velocity
s T it e TEST OPTIONS Ground Plane (for barrer alignment) B Vineo SwppartPane
FMVss 214p Side Oblique Impact (Pol rigid barier example set — Create Initial Velocity Card Front wheel ground z-coord: [0 | EEEEEE Horizontal plane? || Create Vehicle Support Plane [/ OFFSET ZX X AutoCreate ¥ Define Set (auto-create)
FMVSS 214D Angled Side Impact | demo barrierexample se Magnitude: (60 kmh v Rear wheel ground z-coord: [0 | ketch Piane Node Set [+ Define et v 1200065 Sketoh,
FMVSS 208 Frontal Impact (ODB) [demo bartier example se
Bartier Part Set fo contact and alignment Vehicle/Barrer Contact
Eves e ot e ) | i e e e e et Override IRD calculation | ot o o0 ] Part Set (RIGHT) for contact and alignment
| fanual  Part Sel v etc =
IS |Smal Overlop (LE| FrontalSmalOverap[LEFT-tand impact demo Rear wheetxooore: 106905 | R IR e v ¥oas oo 1 oo bt CheckE Nodes Creats Gard [ Auto Create.._+ [CXEYET]
IHS SideImpact | Side Impact IRD) | demo barrir,demo bar [ 'S Side Impact (MDB) regulation details e Supmort Pie
IS p| Frontal Impact (ODB) |demo barrier,example se [ -~ !mPact: mobile deformable barrier propelied nto side of vehicle:
o e ® - Alignment: according to IRD calculation Create Barer Support Plane. v/]  OFFSET [w/][100
RCAR |Low-Spe: peed Structural (Fr| loy NodeSet | | Define Set not selected
RCAR Bumper Bumper Test bumper example set
UN-ECE ECER95 | Side Impact (R-point) |demo barrier,example se || -~ Bamer: IS mobile deformable barier
UN-ECE ECERWM | Frontal Impact (ODB) |demo barrer example se
Showing 1 - 22 of 25 resuits Page 112 ‘Custom Groups: demo barier, demo barrier ‘Save Crash Test.

« Navigate between tabs by clicking on the large tab buttons along the top of the main window, or

clicking NEXT (You can go back to a previous tab at any time)

» To go back to the Start Window click on Restart. This will rescan the model and reset all

otest/vehicle/barrier settings.
2 17
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PRIMER )

1. Crash Test — Select a Test

Select a crash test from the list

Search for a crash test by
entering text in this box

Filter your search by using the
drop-down menus

Each test belongs to a certain
regulatory body (EuroNCAP,
FMVSS, IIHS, etc.), has a
requirement code, a test

* Frontal Small Overlap
+ Side Impact (IRD)

» Roof Crush

= 1. CRASH TEST l 2. VEHICLE

rash Test Setup 19.0

Preferences... Restart

[l =0x

Cancel | Help

F W
FMVSS 208
S Small Overlap (RI

Frontal Impact (Rigid)
Frontal Small Overlap

rigid barrier,example set
RIGHT-hand impact,dem

Override IRD calculation | |
IRD:

Height above ground: {300

type and can belong to one or SEARCH: | \ PREEW: Side Impact (Side Impact (IRD))
m Ore C U Sto m g ro u p S FILTER BY: Reg.Bodies (all) v Test Types (all) ¥ Custom Groups (all) v 1 P
! gl [ RE6 B0 [ V] ReQ cobe UEININRE /R‘?)/; ;::;faeé:jea:fzseywce ﬁ@? : E P Custom groups can be used
ECER42 Slow Speed Rear §Slow Speed Impact (EC |demo barrier,example se distance J M /, = - ‘\ ) .
Th h R ECER42 Slow Speed Front §iSlow Speed Impact (EC |demo barrier, se | : #‘”é tO Catego rise d Iffel’ent teStS .
ere are thirteen test types: EuroNCAP Side Impact | Side Impact (R-point) |demo barrier.example se ' ﬂ .
. A | d S . d I ytp EuroNCAP Oblique Pole Side Side Impact (Pole) rigid barrier : /)\ *-‘kJ = é—‘ —7| For exam ple’ you cou Id g ve
- ngie . iae Im pg-lg 5 EuroNCAP  |Full Width Frontal l| Frontal Impact (Rigid) rigid barrier § tests that you use frequently
. rontal Impact EuroNCAP Frontal Impact  [§ Frontal Impact (MPDB) demo barrier ' e
R F | | p (M D B) FMVSS Oblique Overlap | Frontal Impact (MDB) |demo barrier,example se : th ecu Sto m g rou p name
Fro nta| | mpact (M o D)B FMVSS 301R Rear Impact (MDB)  |demo barrier example se e ] “favourites”, or put all of the
. ro nta m act FMVSS 216A Roof Crush rigid barrier . . .
p ( .. ) FMVSS 214P fBide Oblique Impact (Pol|rigid barrier,example set Left Impact D Right Impact @ teStS req ul red for a partlcu Iar
* Frontal Im paCt (ngld) FMVSS 214D Angled Side Impact  |demo barrier,example se Magnfude: [0 [kmvn v prOjeCt into a custom group
Frontal Impact (ODB) |demo barrier,example se

° | |m t R_ Int IIHS Small Overlap (LE § Frontal Small Overlap |LEFT-hand impact,demo ) _ .
Sde pac ( po ) IIHS Side Impact Side Impact (IRD) demo barrier,demo barri s side Impéct (MbH) regulanoh SIS ) , _
° S'de Im paCt (POIE) IIHS Moderate Overiap | Frontal Impact (ODB) |demo barrier,example se J|  —~ 'MPact: mobile deformable barrier propelled into side of vehicle
. . -- Alignment: according to IRD calculation
RCAR Low-Speed (Rear) L ow-Speed St (R| low-speed set
+ Side Oblique Impact SRR R B D <ot [] - nitial Vetocity: 60 kmvh . .
(PO | e) RCAR Bumper Bumper Test bumper,example set ~ Heightabove ground: 500mm N avi g ate th rou g h mu ltl p l €
« Rear Im t (MDB UN-ECE ECE-R95 Side Impact (R-point) |demo barrier.example se J|  — Barrier: IIHS mobile deformable barrier pages of the list using these
ea pac ( . ) UN-ECE ECE-R94 Frontal Impact (ODB) |demo barrier,example se C Ontr Ol s
° Rear I m paCt (ngld) Showing 1 - 22 of 25 results Page 1/2 Custom Groups: demo barrier, demo barrier Save Crash Test...

19



1. Crash Test — Test Options

* If you are happy with the test options for your selected test, click NEXT to proceed to the Vehicle tab

* Otherwise you can edit and/or save test options:

Each test has a preview
image that shows what
the model will look like
once Crash Test Setup is
complete

= 1. CRASH TEST

Crash Test Setup 19.0

2. VEHICLE

Preferences... Restart Cancel Help

Each test provided
originally with Crash Test
Setup has a list of the
regulation details that
specify the default test
options

PRIMER

SEARCH: | | PREVIEW: Side Impact (Side Impact (IRD)) |
FILTER BY: Reg.Bodies (all) v Test Types (all) ¥ Custom Groups (all) v -
W = wheelbase 1
n ‘ TEST TYPE CUSTOM GROUP IRD = impact reference :
ECER42 Slow Speed Rear | Slow Speed Impact (EC |demo barrier,example se distance '
ECER42 Slow Speed Fropissioistpand bl — = e :
EuroNCAP Side Impact Side Impact (R-point) |demo barrier,example se = {*ﬁ u e
EuroNCAP Oblique Pole Si Side Impact (Pole) rigid barrier / : .
S mvll Frontal Impact (Rigid) rigid barrier — ‘77"" : 1
EuroNCAP Frontal Impact | Frontal Impact (MPDB) demo barrier 1 height above ground
FMVSS Oblique Overlap | Frontal Impact (MDB) |demo barrier,example se '
FMVSS 301R Rear Impact (MDB) |demo barrier,example se TR ,
FMVSS 216A Roof Crush rigid barrier N . 4
FMVSS 214P Side Oblique Impact (Pol |rigid barrier,example set Toioast D Right Impact B’ Create Initial Velocity Card E <
FMVSS 214D Angled Side Impact  |demo barrier,example se Magnitude: |60 km/h v
FMVSS 208 Frontal Impact (ODB) |demo barrier,example se 2
FMVSS 208 Frontal Impact (Rigid) |rigid barrier,example set Override IRD calculation | _| Height above ground: [300 ]
1IHS Small Overlap (RI | Frontal Small Overlap |RIGHT-hand impact,dem IRD: -
IIHS Small Overlap (LE| Frontal Small Overlap |LEFT-hand impact,demo
IIHS Side Impact Side Impact (IRD) demo barrier,demo barri I1HS Side Impact (MDE) regulation details:
IIHS Moderate Overlap| Frontal Impact (ODB) |demo barrier.example se -- Impact: mobile deformable barrier propelled into side of vehicle
RCAR Low-Speed (Rear) | Low-Speed Structural (R| low-speed,example set § Slanmentaccolcnd toIRD o=t atiot
RCAR Low-Speed (Frofit m \owopeed ol - Initial Velocity: 60 km/h
RCAR Bumper Bumper Test bumper,example set & Height above ground:300imm
UN-ECE Side Impact (R-point) |demo barrier,example se -- Barrier: IIHS mobile deformable barrier
UN-ECE ECE-R94 Frontal Impact (ODB) |demo barrier,example se
Showing 1 - 22 of 25 results Page 1/2 Custom Groups: demo barrier, demo barrier Save Crash Test...

» The test options define
all of the parameters
required to configure
the test according to the
regulations

* The test options are
different for each test
type

* For help with the
options for a given test,
clickthe  button

 All of the test options
are described in the
Appendix of this guide

Click Save Crash Test...
to replace a crash test
entry with different test
options or to save a hew

entry

20




1. Crash Test — Save Crash Test

« If you edit the test options, you may wish to save a test variant by clicking Save Crash Test... —

This opens the Save Crash Test window:

By default, you will replace the
currently selected test unless you
select a different test to replace
(must have the same test type) or
enter new, unique information in
the text boxes

* If you have write permissions
for the system settings files you
can choose to save the crash
test in the user or system
settings

+ Otherwise, the test will be
saved in your user settings

You can Delete crash test
entries but take care not

Save Crash Test

=X

|

| CUSTOM GROUPS

demo barrier,example set 01

demo barrier,example set 01

rigid barrier,example set 01
RIGHT-hand impact,demo barrier

LEFT-hand impact,demo barrier

SEARCH: |
(== 500v | V] Rea cooe [l testrvee |

FMVSS 214D Angled Side Impact

FMVSS 208 Frontal Impact (ODB)

FMVSS 208 Frontal Impact (Rigid)
[IHS Small Overlap (Rl | Frontal Small Overlap
[IHS Small Overlap (LE| Frontal Small Overlap
[IHS Side Impact Side Impact (IRD)
[IHS Moderate Overlap | Frontal Impact (ODB)

RCAR Low-Speed (Rear) | Low-Speed Structural (R

RCAR Low-Speed (Front | Low-Speed Structural (F

RCAR Bumper Bumper Test

demo barrier,demo barrier

demo barrier,example set 01
low-speed, example set
low-speed,example set

bumper,example set

Replace selected test or create a new

test by entering unique info:

[IHS Side Impact

| ‘My job 027, Oasys Favourites

Default barrier:

- —

User crash tests shown in black. Page 2/3
System crash tests shown in blue. Showing 11 - 20 of 25 entries
Save to user system settings Cancel

}

to delete important entries

@
4

* @

I;.
[ )

PRIMER

Useful tip: give your
edited test a unique name
or description under
custom groups (e.g.
“modified height” or
“simplified barrier”)

Change the default barrier
for a test by browsing the
list of pre-saved barriers
(refer to the section on the
Barrier tab for more
details)

Change the default barrier
for a test by browsing the
list of pre-saved barriers
(refer to the section on the
Barrier tab for more
details)

21
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2. Vehicle

22



2. Vehicle

PRIMER

« The Vehicle tab displays the vehicle settings required to complete Crash Test Setup — vehicle

settings are displayed in individual panels on the tab

There is no need to read
or select a vehicle again —
this just displays which
vehicle model is currently
selected by the script

—

®
®

» By default, only the

displayed

every possible test
* Then you can save all

Crash Test Setup
involving this vehicle
model.

vehicle settings required
for the selected test are

* However, you may wish
to tick “all tests” in order
to define the settings for

of the settings ready to
be used in future for any

Vehicle driving direction: «x [ ]-x

— Crash Test Setup 19.0 ?2 =[x
1. CRASH TEST — 2. VEHICLE 3. BARRIER NEXT Preferences... Restart Cancel Help
Read File: \ | &
OR
Select a Primer model: EEEEHE Selected Model 1: || Neon madel for Primer Demo + seat_17 + h350_02 ‘
Import Settings. .. STATUS: using vehicle settings for "Neon"
e S EMRIELTIE Edit vehicle settings for: SRRy
Save Vehicle Settings all tests Showing 1 - 6 of 6 settings panels Page 1/1 D|

Orientation

X Y z
Coordinates: 24138 |[374  [[6213 | |[EElROld Sketch R-point

Auto Manual  Part Set... | 1001436 Sketch

Front wheel ground z-coord: |0 Horizontal plane? I:] Create Vehicle Support Plane OFFSET D
Rear wheel ground z-coord: |0 Select Node Sketch Plane Node Set |+ Define Set... v 1200065 Sketch
Part Set (R or contact and alignme Wheel Axes [ 7)

Front wheel x-coord: |3716.895 Select Node | Part Centroid SIGE RN
Rear wheel x-coord: |1069.033 Select Node | Part Centroid SLGIIEVES

* If previously you linked
the selected vehicle
with a vehicle settings
entry, those vehicle
settings will
automatically have been
imported and will be
displayed in the panel

* In this case, the vehicle
was linked with the
settings entry named
“‘Neon” and so those
settings are being
displayed

)

®
®

All of the vehicle settings
panels are described in
the Appendix section at
the end of this guide
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2. Vehicle

PRIMER

« If your vehicle model has not been linked to a vehicle settings entry, the default vehicle settings will

be displayed:

The status bar tells you if

Crash Test Setup 19.0 2 =X
1. CRASH TEST 3. BARRIER NEXT Preferences. .. Restart Cancel Help
Read File: [ | &
OR
Select a Primer model: ‘ Selected Model 1 H Neon model for Primer Demo + seat_17 + h350_02 ‘
Import Settings... STATUS: using vehicle settings for "Neon"
Save as System Defauils Edit vehicle settings for: selected test only
Save Vehicle Settings D all tests Showing 1 - 6 of 6 settings panels Page 111 Dl

Vehicle driving direction «x []-x

X Y 2
Coordinates: Sketch R-point

nmen
Front wheel ground z-coord: |0 CEEMANLLEY Horizontal plane? D
Rear wheel ground z-coord: |0 Select Node Sketch Plane

Node Set

Create Vehicle Support Plane oFFseT [ ]

Wheel Support Plane

[ Define set v 1200065 Sketch

Part Set (RIGHT) for contact and alignment ?
Auto  Manual Part Set... v 1001436 Sketch

Front wheel x-coord: 3716.895 Select Node | Part Centroid EESIGIEHIEH
ord: [1069.033 Select Node | Part Centroid JSIGCHIVH]

Rear wheel x-co

Wheel Axes

the default settings have
been imported.

* In this example the
default
R-point coordinates are
[0, O, O]

» Crash Test Setup
cannot tell if these are
correct or not; you will
have to check

» Vehicle settings that have yet to be defined and that are required by the selected test are
highlighted with a red border

* However, the absence of a red border does not necessarily mean that the vehicle setting is
correct — for example, Crash Test Setup cannot tell if you have selected the correct vehicle
Orientation and it cannot tell if the coordinates entered in Wheel Axes, Ground Plane, etc. are

correct

+ Make sure that all of the panels for the selected test are correct before continuing to the Barrier

tab

24

)




2. Vehicle — Import Vehicle Settings

* If your vehicle model has not been linked to a vehicle settings entry, you may wish to import

previously saved vehicle settings:

Click Import Settings... —
this opens the Import - Import Vehicle Settings -0Ox
Vehicle Settings window SEARCH: | | Help

SETTINGS NAME n SETTINGS DESCRIPTION
<default> default settings loaded when none previously saved for the mod

Front settings Setting for QA test
Front settings Setting for QA test ‘
|mp0rt Settings_"  — Neon for use with "neon_demo_with_sets key'
Neon - inclined ground plane for use with "neon_demo_with_sets.key"

Save as System Defaults Neon - raised ground plane for use with "neon_demo_with_sets key"
Side settings Settings for QA test . .
Save VehiC|e Settings Side settings Settings for QA test ° SeIeCt a VehICIe Settlngs
entry from the list and then
click Apply
* The vehicle settings panels

will now display the

- User vehicle settings entries shown in black. Page 1/1 |mp0 rted Setti ngS
You can Del ete Veh|C|e System vehicle settings entries shown in blue. Showing 1 - 8 of 8 entries
settings entries but note that _
Changes are permanent
.0
0% 25



_________________________________________________________________________

More information about the ground plane and the wheel

- L + support plane can be found in the vehicle settings panels PRIVER )
2. Vehicle — Ground Position i " :

1
1
1
L

________________________________________________________________________

* In order to align barriers correctly you must define the ground plane
« For analysis purposes you will also need to define a wheel support plane

* It is important to understand the distinction between these two planes:

Ground Plane

. « The position of the ground in the !
real world (taking into account !
suspension and tyre squash)

'« Not modelled physically in the
. analysis model

____________________________________________

Analysis Model | Real World

self-weight Wheel Support Plane

e A :
I *RIGIDWALL_PLANAR_FINITE i
. _ID card '
« Does not exist in the real world

' « Positioned under wheels in
analysis model




PRIMER )

2. Vehicle — Save Vehicle Settings

* Once you are happy with the vehicle settings you can save them by clicking Save Vehicle Settings

— this opens the Save Vehicle Settings window: Useful tip: give

. : your vehicle
Cllck Save Vehicle settings entry a
SettlngS tO replace an — Save Vehicle Settings _DX H

- description to
existing entry or to save a SEARCH: | | Help help you identify
new one [ serncswwe V] serwosoesomeron ePY

<default> default settings loaded when none previously saved for the mod It In fUture

|mp0rt Settings Front settings Setting for QA test
oo Front settings Setting for QA test The Re p I ace

Save as System Defaults Hoon for use with “neon_demo_with setskey. | button becomes
Neon - inclined ground plane for use with "neon_demo_with_sets. key"
Sa\fe Vehicle Settings Neon - raised ground plane for use with "neon_demo_with_sets. key" Save once yOU
Side settings Settings for QA test have entered a

Side settings Settings for QA test u n|que Sett| n g S
By default, you will replace the currently Name
selected entry unless you select a different Settings Name: [Neon | -
entry tO replace or enter a neW; unique Settings Description: |for use with "neon_demo_with_sets.key" | If you_ ha_ve Wnte
Settings Name. permissions for the
User vehicle settings entries shown in black. Page 1/1 SyStem Settings ﬁles
System vehicle settings entries shown in blue. Showing 1 - 8 of 8 entries
) ) ) . you can choose to save
TICk Llnk entry tO mOdEI flle now tO llnk Link entry to model file now: D ISave to user system settings I Cancel Replace the entry in the user or
your vehicle to these settings so that when it 7'y system settings
is read into Primer in future, the settings can Otherwise. it will be
be imported automatically. saved in your user
settings.
o0
o.o.. 27



PRIMER D

2. Vehicle - Link Model File

» When saving a vehicle settings entry, if you ticked Link entry to model file now then you will be

asked to write out a copy of the vehicle master keyword file containing the linking information:

By default, you
will overwrite the
original vehicle
keyword file
unless you give it
a new, unigue

— Write Master File 2 =X
Madel Write

Select directory: |C:\Users\

|
Filename: |crash_test_setup.key ‘
|

Model title: |Neon model for Primer Demo + seat_17 + h350_02 + Crash Test Setup sets

» Absolute or relative include paths: Absolute Relative
name ) _ _ )
The model will be linked to vehicle settings "Neon™.
Choose to write Abort
absolute or
relative path
names for

*INCLUDE cards
In the master file

*.0 28



2. Vehicle - Link Model File

Best Practice

The first time you use each vehicle in Crash Test Setup, do the following:

Define the vehicle settings for all tests — this may involve creating new node and/or
part sets

Save the venhicle settings as a new entry — choose to Link entry to model file now

Write out the master file with a new name — this master file will contain your newly
created sets, as well as a link to the settings entry

Now when you want to use Crash Test Setup again to set up a different test for the ,
same vehicle, all the settings will be imported automatically and all of the part and node
sets will be present '

29



3. Barrier
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3. Barrier — Import

PRIMER

Once you are happy with the vehicle settings, move on to the Barrier tab — the first task is to choose

a barrier model:

Crash Test Setup 19.0

2=0X

Preferences... Restart Cancel Help

Click Import Default
to import the default
barrier for the
selected test

1. CRASH TEST 2. VEHICLE ——= 3 BARRIER
P Import barrier for selected test: L e - = IIHS Barrier

%JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs_barrier_simplifi

Alternatively, choose a different barrier: [S{[j 1<+ HoJii[=/ 8

BARRIER SETTINGS

3 . selected test only
Edit barrier settings for:
all tests

y

The default barrier
name and location

are displayed here

You cannot edit the
barrier settings until
you have chosen a

barrier

31
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PRIMER

3. Barrier — Import

* You may wish to choose a barrier other than the default:

— Crash Test Setup 19.0 2 =[x
* Click Import Other... to import an alternative barrier 1. CRASH TEST 2. VEHICLE ——=  3.BARREER Preferences..  Restat  Cancel Help
* Three options will appear — choose one. Import barrier for selected test: [Tl *—r IIHS Barrier %JS_PATH%Icrash_test_setup_incIudestxamplE_Barriers/iihs_barrier_simpliﬁ|
P>Alternatively, choose a different barrier:  Import Other...

N — -

(A) Click Import... to import a previously saved barrier B Import File as INcLUDE: ([T | =
— this opens the Import Barrier window. re‘uwm__
—_ Import Barrier =X
SEARCH: | | scacn Q0 « (B) Import any barrier by o Soloct a barrior that |
- . - - L]
[ earriERNavE V] browsing for a file and clicking (C) Select a barrier that is
<default> (default settings loaded when none previously saved for the mo Im po rt already an include file in the
Crab Angle Side Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/cra . . . vehicle model
ECE R32 Rear Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/ece * The _defaUIt barner Settlngs WI” . ThIS methOd iS not
ECER42 Slow Speed Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/low be dlSp|ayed d d b b
European Side Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/eur L |f the barrier f||e is Stored on a recommen e utcan be
FMVSS Front Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/fmv website you can also enter a used in cases where you have
FMVSS Rear.Barrier %JS_PATH%/crash_tesl_setup_rncIudes/Example_Barrrers/rTv Web a d (‘iir ess to d OWﬂl oa d |t a|ready imported the barrier
IIHS Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs and then h ad to restart Crash
Mobile Progressive Deformable Barrie | %JS_PATH%/crash_test_setup_includes/Example_Barriers/eur T e St S e tU
Offset Deformable Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/odb p A A A
Pole Barrier %JS_PATH%/crash_test_setup_includes/Example_Barriers/pole * The defau": bar”er Settlngs WI"
RCAR Bumper %JS_PATH%/crash_test_setup_includes/Example_Barriers/rcar be dISpIayed
RCAR Front %JS_PATH%/crash_test_setup_includes/Example_Barriers/rcar SeIeCt a b arrier from the || st and C"Ck
User barrier settings entries shown in black. Page 1/2 D' Ap p|y The barrier model will be
System barrier settings entries shown in blue. Showing 1 - 13 of 18 entries im ported a|0ng with its barrier
o Sett|ngs.
o0
o. .. 32



3. Barrier — Label Numbering Offsets ==
* Crash Test Setup imports the barrier as an include transform — the *INCLUDE_ TRANSFORM card

the barrier during alignment.

» When the barrier is imported there must be no clashes in label numbering between the barrier and
the vehicle and so you are given the option to apply labelling offsets (These are shown on the next 3

slides).

refers to a *DEFINE_ TRANSFORMATION card that will list the rotations and translations made to

« All the rotations and translations of the barrier are combined to result in only one line for rotations and
one line for translations in the *DEFINE_TRANSFORMATION card.

* Note that in some cases more than one line for the rotations will be required when rotations are
around different points.

*DEFINE_TRAMSFDRMATION_TITLE
Barrier Transformation

150001
ROTATE 1.0 0.0 8.0
ROTATE 0.0 1.0 8.0
TRANSL 1242 .45055-1289.43022322.10357
TRANSL -77.238495 411.67514-882.84003

914.5
914.5

381.0
381.0

*DEFINE_TRAMSFDRMATION_TITLE
Barrier Transformation
150801

ROTATE .980254444 ,193053061-.84279883 914.5 381.0 0.025.4872919
TRANSL 1165.21205-877.755891439.26354

33



3. Barrier — Label Numbering Offsets

set to zero.

If you know that the barrier model
numbering occupies a range left
vacant in the vehicle model, untick the
box and all of the offset values will be

______________________________________

=X

Import Include Transform

|

Apply label numbering offsets: I:' ?

TRANID: 110001

IDNOFF IDEOFF IDPOFF IDMOFF

IDROFF

IDSOFF IDFOFF IDDOFF

* You must define a value for the

transformation 1D, or TRANID,
which appears in both the
*INCLUDE_TRANSFORM and
the
*DEFINE_TRANSFORMATIO
N cards. By default, Crash Test
Setup calculates a value for
TRANID as follows:

TRANID = IDDOFF + 1

However, you may enter any
value that will not clash with
another
*DEFINE_TRANSFORMATIO
N label in the model.

PRIMER
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PRIMER )

3. Barrier — Label Numbering Offsets

For definitions of IDNOFF,
IDEOFF, etc. refer to
*INCLUDE_TRANSFORM in the
LS-DYNA Keyword User’s
Manual or click this help button.

— Import Include Transform - |:| X
Apply label numbering offsets '? Auto Manual TRANID: 110001 |
A
IDNOFF IDEOFF IDPOFF IDMOFF
110030000 | |1360000 || |1020000 | [120000 |
IDSOFF IDFOFF IDDOFF IDROFF
1220000 | [330000 || 110000 | |120000 |

Otherwise, tick the box

* If Auto is selected, Crash Test
Setup automatically calculates
values for each of the
*INCLUDE_TRANSFORM label
offset categories

* You may edit them if you wish

35



Barrier — Label Numbering Offsets

————————————————————————————————————————————————

If Manual is selected, the values
defined as part of the barrier
settings (in barriers.xml) will be used
for the *INCLUDE_TRANSFORM
label offset categories and TRANID
You may edit them if you wish

— Import Include Transform &, =X
Apply label numbering offsets: 2 Auto Manual  TRANID: 110001 |
IDNOFF IDEOFF IDPOFF IDMOFF
10000 | |20000 | |30000 | 40000 |
IDSOFF IDFOFF IDDOFF IDROFF
50000 | 160000 | 70000 | [soooo |

PRIMER
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3. Barrier — Label Numbering Offsets =

 If the Skip ‘Import Include Transform’ window preference is turned on, then the labeling

offsets and the transformation ID will be set based on the mode selected for the Apply
labelling offsets to include transforms by default preference.

Include Transform

user system Skip 'Import Include Transform' window:

user system Apply labelling offsets to include transforms by default: 0 offsets Auto Manual

If the O offsets or Manual options are selected and Skip the ‘Iimport Include Transform’
window is turned on, but the TRANID set in the barrier settings Is already used in the model,
then a warning will popup when importing the barrier to give the option to overwrite with the
auto-generated value. Another warning will popup if any of the offsets defined in the barrier
settings cause conflicts with the vehicle model as the auto-generated values will be used

Instead.
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PRIMER ,)9

3. Barrier

« Once you have chosen a barrier, the rest of the Barrier tab becomes active.

« When a new barrier is imported, previously imported barriers in current session are automatically
deleted

* The barrier settings window gets reset when a different test is selected

=[x

Preferences... Restart Cancel Help

H %JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs_barrier_simplifi ‘

— Crash Test Setup 19.0

» By default, only the barrier
settings required for the
selected test are displayed

* However, you may wish to
tick “all tests” in order to
define the settings for
every possible test

* Then you can save all of
the settings ready to be

1. CRASH TEST 2. VEHICLE = 3. BARRIER

Import barrier for selected test: BRITORECETIN -~

Alternatively, choose a different barrier:  Import Other...

(B) Import File as INCLUDE: [ =

(C)  Selectan INCLUDE: ’SelecledlncludeM H

The chosen barrier include
file you is displayed here

IIHS Barrier

iihs_barrier_simplified.key

* If you imported the default
barrier or a previously
saved barrier, the barrier

BARRIER SETTINGS .
] selected test only

[J all tests

STATUS: using barrier settings for "IIHS Barrier"

Page 1/1 I

Import Settings...

Si ve:as System Defaults Edit barrier settings for:

Save Barrier Settings Showing 1 - 5 of 5 settings panels

used in fUtu re for any . Original Orientation Set for Initial Velocity Sett| ngs are autom at|Ca| Iy
:;rasbh TESt Se:ju pl Invo lVI ng Initial barrier direction: slim +_ll é Impact Side: pucCreate " EEhe s (aissiak) I m ported and d |Sp l ayed I n
IS parrier mode . . . . the panels
Barrier Part Set for contact and alignment Vehicle/Barrier Contact

» Otherwise, the default
barrier settings are

STATUS: a contact card will be created automatically by the script. ‘

Create Card m Auto-Create... M Create Contact Now

Part(s) for the barrier's front face: Part Set... ¥ 1210002 Sketch l

Nodes used to position barrier: Check/Edit Nodes...

Wheel Support Plane dISp|ay8d
A" of the bal’l’ler Settl ngs Create Barrier Support Plane Iz OFFSET [z !100
Node Set :' Define Set not selected

panels are described in the
Appendix section at the end
of this guide.
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3. Barrier — Import Barrier Settings

PRIMER

« If your barrier model has not been saved before, you may wish to import previously saved barrier

settings:

Click Import Settings...
— this opens the Import
Barrier Settings window

Import Settings...  —

Save as System Defaults

Save Barrier Settings

— [

Import Barrier Settings

=0X

SEARCH: |

| b

BARRIER NAME v] LOCATION

<default>
Crab Angle Side Barrier
ECE R32 Rear Barrier
ECERA42 Slow Speed Barrier
European Side Barrier
FMVSS Front Barrier
FMVSS Rear Barrier
IIHS Barrier
Mobile Progressive Deformable Barrie
Offset Deformable Barrier
Pole Barrier
RCAR Bumper
RCAR Front

(default settings loaded when none previously saved for the mo
%JS_PATH%/crash_test_setup_includes/Example_Barriers/cra
%JS_PATH%/crash_test_setup_includes/Example_Barriers/ece
%JS_PATH%/crash_test_setup_includes/Example_Barriers/low
%JS_PATH%/crash_test_setup_includes/Example_Barriers/eur
%JS_PATH%/crash_test_setup_includes/Example_Barriers/fmv
%JS_PATH%/crash_test_setup_includes/Example_Barriers/fmv
%JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs
%JS_PATH%/crash_test_setup_includes/Example_Barriers/eur
%JS_PATH%/crash_test_setup_includes/Example_Barriers/odb
%JS_PATH%/crash_test_setup_includes/Example_Barriers/pole
%JS_PATH%/crash_test_setup_includes/Example_Barriers/rcar
%JS_PATH%/crash_test_setup_includes/Example_Barriers/rcar

User barrier settings entries shown in black.
System barrier settings entries shown in blue.

Page 1/2

Showing 1 - 13 of 18 entries

You can Delete barrier
settings entries but note that
changes are permanent

Crash Test Setup will look at
the barrier location when
importing the barrier model
When importing barrier
settings, the location does
not matter as it is only the
settings being imported, not
the barrier itself

Select a barrier settings
entry from the list and then
click Apply

The barrier settings panels
will now display the imported
settings

39
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3. Barrier — Save Barrier Settings

PRIMER

« Once you are happy with the barrier settings you can save them by clicking Save Barrier Settings —

this opens the Save Barrier Settings window:

Click Save Barrier Settings
to replace an existing entry or
to save a new one

Save as System Defaults

Save Barrier Settings

By default, you will replace

Import Settings...

Save Barrier Settings =[x

SEARCH: |

|

<default>
Crab Angle Side Barrier
ECE R32 Rear Barrier
ECER42 Slow Speed Barrier
European Side Barrier
FMVSS Front Barrier
FMVSS Rear Barrier
IIHS Barrier
Mobile Progressive Deformable Barrie

Offset Deformable Barrier

BARRIER NAME \J

LOCATION
(default settings loaded when none previously saved for the mo
%JS_PATH%/crash_test_setup_includes/Example_Barriers/cra
%JS_PATH%/crash_test_setup_includes/Example_Barriers/ece
%JS_PATH%/crash_test_setup_includes/Example_Barriers/low
%JS_PATH%/crash_test_setup_includes/Example_Barriers/eur
%JS_PATH%/crash_test_setup_includes/Example_Barriers/fmv
%JS_PATH%/crash_test_setup_includes/Example_Barriers/fmv
%JS_PATH%/crash_test_setup_includes/Example_Barriers/iihs

%JS_PATH%/crash_test_setup_includes/Example_Barriers/eur

%JS_PATH%/crash_test_setup_includes/Example_Barriers/odb

the currently selected entry
unless you select a different
entry to replace or enter a

new, unique Barrier Name

Specify the Barrier Location
— Crash Test Setup will look
here when it tries to import
the barrier in future

< . )
P Barrier Name: |IIHS Barrier

Location: EH%/crash_test_setup_incIudes/ExampIe_Barriers/iihs_barrier_simpliﬂed.key |

* The barrier location should
be the absolute address of
the barrier file on your
system

« Alternatively, if the barrier
is stored in the Primer
JavaScript library, the
barrier location should start
with %JS PATH% followed
by the location within the
JavaScript library

System barrier settings entries shown

User barrier settings entries shown in black. Page 1/2

in blue. Showing 1 - 10 of 18 entrie

Save to user system settings Cancel Replace

The Replace button becomes
Save once you have entered
a unique Barrier Name

y 3

settings

« If you have write permissions for the system settings files
you can choose to save the entry in the user or system

» Otherwise, it will be saved in your user settings
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PRIMER ’

GO - Write Keywords

Once you have imported the barrier and you are confident that the vehicle and barrier settings are
correct, click GO. You can then choose whether to write the created *keywords to either the Master file,

an existing include or a new include file.

If both Left and Right
are selected in the
test settings, a similar

—_ Write Keywords ?2 =[IX
If the Save

preference checkbox

You can add the newly created *Keywords to the master file, a different include

or a newly created include, please choose:

POp-up window will be is pressed, the user
d_ISpIayed for each Master file Save preference: [v/| < preferences will be
side and you can S —— changed so that the
Sel_eCt a dlﬁerent Create include *keyWOVdS are always
option for each. written to the master
file in future sessions,

which will skip the
‘Write Keywords’ pop-
up window.
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GO - Barrier Alignment

Crash Test Setup will then complete the barrier alignment:

Angled Side Impact

Side Impact (Pole)

Side Impact (R-Point)

Side Impact (IRD)

Side Oblique
Impact (Pole)

Roof Crush

Frontal Impact
(Rigid) A

Frontal Impact (MDB)

Rear Impact (MDB)

Rear Impact (Rigid)

Frontal Small
Overlap
KX e
. . 43
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GO - Write Master File

« After aligning the barrier, Crash Test Setup creates rigid walls, initial velocity, contact cards etc. as
required

« Crash Test Setup is then complete — you have the option to write out a master file for the completed
model:

— Write Master File
Barrier Alignment

Choose to write absolute or
relative path names for
*INCLUDE cards in the master

A *RIGIDWALL card (label = 1, heading = "Crash Test Setup: Vehicle Support Planeff) was created for the Vehicle Support Pla fl Ie .

7 =[x

=

The barrier alignment was completed with "iihs_barrier_simplified.key" (*INCLUDE _T jjeirGimGimiyimdGumisiyiiiSummiuf S

Support Planes

A *RIGIDWALL card (label = 2, heading = "Crash Test Setup: Barrier Support Plane'§ was created for the Barrier Support Plan

All of the entities created
by Crash Test Setup are
summarised in this

window Contact

A contact card was created with 1D = 50130002 and heading = "Crash Test Setup vel§cle-to-barrier contact".

Initial Velocity

You can include the
requirement code
of the selected test
in the model title

An *INITIAL_VELOCITY_GENERATION card was created referencing Part Set ID = 1§40003.

By default, you will
overwrite the original
vehicle keyword file —
unless you give it a new,
unigue name

Sets A message will indicate
to which include file the
created Keywords will

= be written

A node set was created with ID = 1740039.
A part set was created with 1D = 1240003.

Model Write

Select directory: EashTestSetup\SFfdeve\opmem\crashftestfsetupfupdalefv A\test_vehicle\MINCL_neorj demoi

———p  Filename: |crash_test_setup.key |
Model title: INeon model for Primer Demo + seat_17 + h350_02 |

A 4

Include req code:

If you need to make
further changes to the

Absolute or relative include paths:  Absolute Relative

The model will be linked
to the vehicle settings

I $ The model will be linked to vehicle settings "Neon".

The created Keywords will be written to the master fil :

imported for the Crash
Test Setup.

model, click Exit and use
Exit m—l_ Primer to write the model

later

44



GO - Write Master File

« Selecting both Left and Right in the test settings will create a copy of the selected model resulting in
two models with similar *keywords/labels, one for each side.

Both models will contain
the same labels for all
selected/created
elements with the
exception of the vehicle
contact part set which
can be different for each
side.

— Write Master File ?2 =X

—

—

Barrier Alignment

The barrier alignment was completed with “crab_angle_side_barrier_simplified. key" (*INCLUDE_TRANSFORM 49, TRANID =

Support Planes
A *RIGIDWALL card (label = 1, heading = "Crash Test Setup: Vehicle Support Plane") was created for the Vehicle Support Pla
A "RIGIDWALL card (label = 2, heading = "Crash Test Setup: Barrier Support Plane") was created for the Barrier Support Plan

Initial Velocity
An *INITIAL_VELOCITY_GENERATION card was created referencing Part Set ID = 1240003.

Contact

A contact card was created with ID = 50130002 and heading = "Crash Test Setup vehicle-to-barrier contact".

Sets
A node set was created with 1D = 1240003.
A part set was created with ID = 1240003.

Model Wr[e (Left impact) I

Select directory: ﬂ J -

Filename: |

Model title: |Test moddl + Left

Absolute or relative include paths:  Absolute Relative Include req code: D
The model will be linked to vehicle settings "Neon"

The created Keywords will be written to the master file

The Keywords for the right impact test will be created after clicking Exit/Write Exit

PRIMER ’

The keywords are created/saved in
the following order:

Left side impact keywords created ->

‘Write Master File’ window for left side
impact -> Right side impact keywords
created -> ‘Write Master File’ window
for Right side impact

The ‘Model Write’ panel in
the ‘Write Master File’

—

window will indicate
which impact side test is
being written.
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Preferences

« The Crash Test Setup Preferences allow you to customise various aspects of the script

* There are two sets of preferences:
« User Preferences
- System Preferences

* If you have write permissions you can edit both, otherwise you can only edit your User Preferences

o0
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PRIMER

Preferences

L et -
1 ! ! 1
1 ! : 1
1 ! |
| | . System Pref '
. User Preferences | . System Preferences |
T — . Lo oo oo
— User Preferences ?2 =[x —_ System Preferences ?2 =[x
Barrier Alignment Barrier Alignment
user system Orient fo Contact tolerance: 1000 Orient to Contact tolerance: 1000 ‘
Contact offset distance: | 5 Contact offset distance: I 0 I ‘
Auto-Create Auto-Create
user system Vehicle Auto-Create Set Title: ‘Crash Test Setup: Entire Vehicle | Vehicle Auto-Create Set Title: |Crash Test Setup: Entire Vehicle ‘
user system Barrier Auto-Create Set Title: ‘Crash Test Setup: Entire Barrier I Barrier Auto-Create Set Title: ICrash Test Setup: Entire Barrier ‘
Contact Contact
Contact Heading: ‘eh-Bar cunlacll I Contact Heading: JCrash Test Setup vehicle-to-barrier contact
user system Box depth (% of vehicle width/length/height): |20 I Box depth (% of vehicle width/length/height): |20
user system Vehicle/Barrier is Master in Contact: Vehicle Barrier Vehicle/Barrier is Master in Contact: Vehicle Barrier
Support Planes Support Planes
user system Support Plane Border Size: ‘400 I Support Plane Border Size: |400 ‘
user system Vehicle Support Plane Heading: [Crash Test Setup: Vehicle Support Plane I Vehicle Support Plane Heading: ICrash Test Setup: Vehicle Support Plane ‘
user system Barrier Support Plane Heading: ‘Crash Test Setup: Barrier Support Plane l Barrier Support Plane Heading: |Crash Test Setup: Barrier Support Plane ‘
Include Transform Include Transform
Skip 'Import Include Transform' window: Skip ‘Import Include Transform' window: D
user system Apply labelling offsets to include transforms by default: U offsets Auto Manual Apply labelling offsets to include transforms by default: 0 offsets Auto Manual
Proxy Settings Proxy Settings
user system Proxy Address: l I Proxy Address: I ‘
user system Username: ‘ | Usemame. | ‘
user system Password: ‘ I Password: | ‘
Show "Write Keyword' window Show "Write Keyword' window
user system After pressing GO, show the "Write Keyword' window: After pressing GO, show the "Write Keyword' window

Cancel Apply and Save Cancel Apply and Save

The System Preferences always take precedence unless the
user selects user next to a particular preference
The user can revert to the system preference by selecting

o0
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Preferences

Barrier Alignment

. Orient to Contact tolerance — when the barrier is
aligned with the vehicle, Crash Test Setup uses

i Primer's orient to contact tool to bring the barrier into
' contact with the vehicle. This tolerance defines the
 distance to which the barrier is moved before it is

\ oriented to contact.

' Contact offset distance — after orienting the barrier
to contact, Crash Test Setup can move the barrier
i away again by this offset distance

Support Planes

' Support Plane Border Size — the distance to which support
plane is extended beyond the footprint of the vehicle/barrier.

Support Plane Headings — default names for vehicle and
' barrier support planes.

_____________________________________________________________________________

) A
PRIMER }

Auto-Correct

. Auto-Create Set Titles — the titles given to node sets
. automatically created for use in initial velocity cards.

Contact
. Contact Heading — the default contact heading name.

Vehicle/Barrier is Master in Contact — choose which
' IS the master and which is the slave in the contact.

_______________________________________________________________________________
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Include Transform Proxy Settings
Skip ‘Import Include Transform’ Window — choose . It is possible to read barrier files from internet
whether to display the ‘Import Include Transform’ locations by specifying a URL rather than a file path.
window or not. If this is turned on, then the labeling ! Some remote locations may require a proxy address.
. offsets and the transformation ID will be set based on . Enter the proxy address (along with a username and
the mode selected for the ‘Apply labelling offsets to password if necessary) in the Preferences to allow
' include transforms by default’ preference. | access.

___________________________________________________________________________

. Apply labelling offsets to include transforms by
default — default mode used to set the
*INLCUDE_TRANSFORM label offset categories and
 TRANID.

Show ‘Write Keyword’ window

| Choose whether to show the ‘Write Keyword” window or |
i not. If this option is not selected, the newly created
. keywords will always be written to the master file.

L ... 51
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Preferences — Support Planes

Border size

Border size
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Test Options — Angled Side Impact

W = wheelbase

Left/Right Impact

. Choose between the barrier hitting the left or the right-hand side (or
both sides) of the vehicle by checking the appropriate button. The
. preview image is updated to show the corresponding alignment.

_______________________________________________________________________________________________

) = impact angle

T IRD = impact
reference distance

height above ground

5 -
P L e

TEST OPTIONS

Left Impact Right Impact|:| Create Initial Velocity Card

Initial VGIOCity Card Override IRD calculation | | Magnitude: 336 Jmen hi

. If you choose to create an initial velocity card, the script determines IRD- Height above ground:

' the correct velocity vector components from the final barrier e

. direction and the magnitude specified in the text box. The set ID for
\ the initial velocity card is defined later in the vehicle and barrier !
' settings panels.

_______________________________________________________________________________________________

Impact Angle

. The impact angle is the angle of incidence between barrier and
. vehicle, and affects the velocity components in an initial velocity
. card (if created).

_______________________________________________________________________________________________
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Test Options — Angled Side Impact

W = wheelbase

Left/Right Impact

) = impact angle

The corner of the barrier face nearest to the front of the
vehicle is positioned an impact reference distance from

T IRD = impact
reference distance

height above ground

5 -
DS

TEST OPTIONS

Left Impact Right Impact I:‘ Create Initial Velocity Card
Magnitude: [33.5 mph v
Override IRD calculation D 9 e

IRD:
Height above ground: |279.4
Impact angle (degrees]l:

IRD =1 (0.5W —0.94)m  2.489m <W < 2.896m

.« if vehicle is an {MBV, truck, or bus:

0.508m W >2.896m

- 0.508m W > 2.896m

. Alternatively, you can override (ignore) this calculation by
checking the button in the test options panel and manually
. entering a value.

_______________________________________________________________________________________________

* if vehicle is a PRSSENORLEAT:
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Test Options — Frontal Impact (MDB) ~»

Left/Right Impact

. Choose between the left or right-hand side (or both sides) of the
i moving deformable barrier hitting the vehicle by checking the

—

appropriate button. The preview image is updated to show the = O ®

. corresponding alignment. ot shove cround
TEST OPTIONS

. Create Initial Velocity Card
On0 o Left Impact Right Impact D
Initial Velocity Card Magritude: [01  Jm v
Impact angle (degrees):

. If you choose to create an initial velocity card, the script determines ot 36y [55 | Height above groune: 220 |
the correct velocity vector components from the final barrier |

. direction and the magnitude specified in the text box. The set ID for

' the initial velocity card is defined later in the vehicle and barrier

' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly

_______________________________________________________________________________________________
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Test Options — Frontal Impact (MDB)

Offset

. The position of the right-hand edge of the barrier in a Left impact
(or the left-hand edge of the barrier in a Right impact), as a
percentage of the width of the vehicle, measured from the

. projection of the barrier edge on impact to the vehicle Centre Line.

_______________________________________________________________________________________________

Impact Angle
The angle at which the barrier impacts the vehicle.

______________________________________________________________________________________________

==o=rle

height above ground

et
percentage offset

TEST OPTIONS

Create Initial Velocity Card
Left Impact Right Impact D i
Magnitude: km!h v
Impact angle (degrees):

Offset (%) |35 | Height above ground:

PRIMER
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Test Options — Frontal Impact (MPDB) )

Left/Right Impact _
. Choose between the left or right-hand side (or both sides) of the |
vehicle hitting the offset deformable barrier by checking the L P a1 :
. appropriate button. The preview image is updated to show the | S e o
' corresponding alignment. =S

percentage offset ! height above ground
Initial Velocity Card L

. If you choose to create an initial velocity card, the script determines TEST OPTIONS
' the correct velocity vector components from the final barrier Left mpact [v/]  Rignt impact | | M;’t;':m/:
 direction and the magnitude specified in the text box. The set ID for ! |
' the initial velocity card is defined later in the vehicle and barrier Offset (%) [40 | Height above ground: 200 |

' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________

Percentage Offset

. The position of the centre-most edge of the barrier, as a percentage
of the width of the vehicle, measured from the side of impact !
: (left/right).

_______________________________________________________________________________________________
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Test Options — Frontal Impact (ODB) e )

Left/Right Impact

. Choose between the left or right-hand side (or both sides) of |
' the vehicle hitting the offset deformable barrier by checking L 7 )

I
I
|
L
I
I
=
]
|
|
|
I
I
| .
ar T
-
14
)
— 3
Wa
7 "\l
S //,)

TS
' the appropriate button. The preview image is updated to N—_—A
1 - . A LN
. show the corresponding alignment. oot e N
ercentage orse nelignt above groun
Initial Velocity Card
TEST OPTIONS

i If you c.hoose to create an |n!t|al velocity card, the script PO p—— Croate it Velocty Card
. determines the correct velocity vector components from the | Magitude: [40 Jmon v
final barrier direction and the magnitude specified in the text S | Heign abore round o0 |
' box. The set ID for the initial velocity card is defined later in

. the vehicle and barrier settings panels.

Height Above Ground

: This is the height above ground of the bottom edge of the | 1.
. barrier face. It is used to position the barrier correctly. ’

Percentage Offset

. The position of the centre-most edge of the barrier, as a
. percentage of the width of the vehicle, measured from the
. side of impact (left/right).

_______________________________________________________________________________________________
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Test Options — Frontal Impact (Rigid)

Impact Angle

. Define the angle of the rigid barrier (measured in degrees from a
line perpendicular to the vehicle's driving direction). A positive

. number for the angle will result in the left-hand side of the vehicle
' hitting the barrier first; a negative number will result in the right- !
" hand side hitting the barrier first. — o

nitial Velocity Card | . I | - .}) .....

. If you choose to create an initial velocity card, the script determines
the correct velocity vector components from the final barrier
. direction and the magnitude specified in the text box. The set ID for
' the initial velocity card is defined later in the vehicle and barrier !
' settings panels.

Rigid wall
If you select Use RigidWall, a *RigidwWall keyword will be used to
represent the barrier instead of an imported barrier model. You can
choose to import/select your own *RigidWall barrier in the barrier
settings panels. p—

TEST OPTIONS
Create Initial Velocity Card

Magnitude: kmlh ¥

Impact angle (degrees):|0
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Test Options — Frontal Small Overlap

Left/Right Impact

Choose between the left or right-hand side (or both sides) of the
. vehicle hitting the small overlap barrier by checking the appropriate
' button. The preview image is updated to show the corresponding

i_ _?'_I I_g_r_] T_?_r]?_ _______________________________________________________________________________ percentage offset height above ground

Initial Velocity Card oo
. If you choose to create an initial velocity card, the script determines Lefimpsct [ ] Right impac Creste il Velosity Card
' the correct velocity vector components from the final barrier egniude: [4___Jumn ¥
. direction and the magnitude specified in the text box. The set ID for Ofiset (%) |25 | Height above ground: [0 |

' the initial velocity card is defined later in the vehicle and barrier
' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________

Offset

. The position of the centre-most edge of the barrier, as a percentage :
. of the width of the vehicle, measured from the vehicle Centre Line.

_______________________________________________________________________________________________
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Test Options - Rear Impact (MDB) . 4

Left/Right Impact

. Choose between the left or right-hand side (or both sides) of the :
! . . e . . 1 percentage offset 1
. moving deformable barrier hitting the small vehicle by checking the Ve oe———— W P
. appropriate button. The preview image is updated to show the | I++H1ru T
. corresponding alignment. ' —a—t==| L % {OF

Initial Velocity Card i e ssave gone
. If you choose to create an initial velocity card, the script determines TEST OPTIONS
' the correct velocity vector components from the final barrier | Lot Impact [] | Right impact || Create Intial Velocity Card
: direction and the magnitude specified in the text box. The set ID for Magniude: [193  Jkmh v
. the initial velocity card is defined later in the vehicle and barrier i Ofiset (%) [20 | Height above ground: 220 |

' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly

_______________________________________________________________________________________________

Offset

. The position of the right-hand edge of the barrier in a Left impact
(or the left-hand edge of the barrier in a Right impact), as a
percentage of the width of the vehicle, measured from the vehicle
Centre Line.
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Test Options — Rear Impact (Rigid)

Initial Velocity Card

. If you choose to create an initial velocity card, the script determines
the correct velocity vector components from the final barrier
 direction and the magnitude specified in the text box. The set ID for !
the initial velocity card is defined later in the vehicle and barrier '

' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________

zero impact angle

TEST OPTIONS
Create Initial Velocity Card
Magnitude: km/h \{

Height above ground:

PRIMER )
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Test Options — Roof Crush

Prescribed Motion Card

. If you choose to create a prescribed motion card, the script
determines the correct velocity direction components from the pitch
and roll angles, the impact side and the vehicle driving direction.
Three *PRESCRIBED_MOTION_RIGID cards are created, one for
each cartesian velocity component. The prescribed motion cards all
act on a rigid part contained in the Barrier Part Set. Each card
refers to a load curve that defines the velocity component. The
velocity increases linearly from zero to the feed rate during the
ramp time, and then remains constant at the feed rate until the
user-defined platen displacement has been reached. The
prescribed motion duration is therefore equal to:

. The graph on the rightidysteaiessthedpsm @fdhe prescribed motion
: load curves ancf their salient pdifntgate i

PRIMER }

AL
I\.\\ /]

forwardmost L

point of roof —)_ - -

.« X
|

NIz

g P
NN —

)

TEST OPTIONS

Left Impact D Right Impact

Ofiset:  |254 |

Pitch angle (degrees):
Roll angle (degrees):

platen speed

feed

Create Prescribed Motion
Feed rate: |1UUU |

Ramp time: |U.05 |

Platen displacement:

PRESCRIBED VELOCITY

rate

0 ramp time

analysis duration
time
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Test Options — Roof Crush

Left/Right Impact forwardmost :
' Choose between the roof crush platen hitting the left or the right- et =--1 hge
hand side (or both sides) of the vehicle by checking the appropriate
' button. The preview image is updated to show the corresponding &ﬁ_f?@;i_@) :
. alignment. A . i
"""""""""""""""""""""""""""""""""""""""""""""""""""""" ofset :
TEST OPTIONS

Offset e

. The Offset value is the distance from the forward-most point of ! e (e Ramp time: [0.05 |

' the roof to the front edge of the roof crush platen The forward-most ol anale (cegrees) Pltendplacement (27|

' point of the roof is defined in the vehicle settings.

_______________________________________________________________________________________________

Pitch and Roll Angles

. The pitch angle and roll angle define the incline of the roof crush
. platen relative to the horizontal.

_______________________________________________________________________________________________




Test Options — Side Impact (IRD)

Left/Right Impact P e
. Choose between the barrier hitting the left or the right-hand side (or | 1RO =impact reference _ L= T —
both sides) of the vehicle by checking the appropriate button. The = o ‘J I+ =%
| preview image is updated to show the corresponding alignment. ; i ;fj::af,’ { iF il ,,JL‘W ' : ,ﬁ’-%[{; a :}’
J ol I} '}i N —_——
L !
TEST OPTIONS
Initial Velocity Card Left Impact | | Right Impact Ma;:::n-_mal — Ck:;;:
. If you choose to create an initial velocity card, the script determines e RD e
 the correct velocity vector components from the final barrier ; o Height above ground: (350 |

. direction and the magnitude specified in the text box. The set ID for
. the initial velocity card is defined later in the vehicle and barrier
' settings panels.

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________

eo @ 66



Test Options — Side Impact (IRD) =y

Magnitude: km/h v
Override IRD calculation |:| Height above ground:

IRD: |610 \

Alternatively, you can override (ignore) this calculation by checking

Impact Reference Distance W= wheelbase =
1 2 . = impact reference it ) ;

' The corner of the barrier face nearest to the front of the vehicle is | RS =T | —
. positioned an impact reference distance from the front axle | M=) ‘.J l [ 3 %*Llﬁé
' anE . ' N | P POROT W OXH
. position. The IRD is calculated as follows (W = Wheelbase): : AT 4 J o —r
i E u] l;’;}l‘%b {{Eﬂ_ ;: : s’ M
! ) 1 [ U s height above ground
| 0.61m W <2.5m | (N
i IRD =(0.5W —0.64)m 2.5m <W <2.9m i TEST OPTIONS
i 0.81m W >29m i Ty D P Create Initial Velocity Card

_______________________________________________________________________________________________
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Test Options — Side Impact (R-Point) ~»

Left/Right Impact =
. Choose between the barrier hitting the left or the right-hand side (or — — Jﬁ% —
both_side_s) of the vehicle by checking the appropr?ate b_utton. The L] - >< 1 L ) ? -
 preview image Is updated to show the corresponding alignment. 1| "= == f}hg—?
d = offset distance @ : height above ground

Initial Velocity Card R = R-point :
. If you choose to create an initial velocity card, the script determines TEST OPTIONS
 the correct velocity vector components from the final barrier Loftimpsct | | Right mpact v Ct;'“‘il
. direction and the magnitude specified in the text box. The set ID for | wortvde: §0___jenin ¥
' the initial velocity card is defined later in the vehicle and barrier Ofiset (distance: Height above ground: 300 |

' settings panels.

. The position of the centre line of the barrier measured as a distance :
' rearwards of the R-point. '

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________
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Test Options — Side Impact (Pole)

Left/Right Impact - :
: Y - - , | E— '
. Choose between the barrier hitting the left or the right-hand side (or : T ; —
' both sides) of the vehicle by checking the appropriate button. D K| aign barrier ith -
oo === }
Initial Velocity Card Q:Q - neight above ground
. If you choose to create an initial velocity card, the script determines — '
' the correct velocity vector components from the final barrier TESTORTIONS
. direction and the magnitude specified in the text box. The set ID for LeftImpact [/ | Right Impact | | Mgct:'injh
. the initial velocity card is defined later in the vehicle and barrier |
' settings panels. Height above ground: [102 |

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier :
' face. It is used to position the barrier correctly. A

_______________________________________________________________________________________________
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Test Options — Side Obliqgue Impact (Pole) 4
Left/Right Impact ocimpactange  FT TR
. Choose between the barrier hitting the left or the right-hand side (or ' e 7\
| both sides) of the vehicle by checking the appropriate button. [ Aok
e W 1 \WF—F
Initial Velocity Card Bl b et above groune
. If you choose to create an initial velocity card, the script determines g
' the correct velocity vector components from the final barrier TEST OPTIONS
. direction and the magnitude specified in the text box. The set ID for : Leftimpact | | Right Impact Create Inital Velocily Card
' the initial velocity card is defined later in the vehicle and barrier e z___jmn ¥
| Settings panels. i Impact angle (degrees): Height above ground: [102 |

_______________________________________________________________________________________________

Height Above Ground

. This is the height above ground of the bottom edge of the barrier
' face. It is used to position the barrier correctly.

_______________________________________________________________________________________________

Impact Angle

. The angle of incidence between barrier and vehicle. Used to align
the pole correctly with the centre of mass of the occupant's head,
and affects the velocity components in an initial velocity card (if

. created).

_______________________________________________________________________________________________
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Ve

nicle Settings Panels

Orientation

PRIMER

. You must define which direction the vehicle is facing so that | -
. barriers are aligned correctly. If the driving direction of the oo g [l

. vehicle is in the positive X-axis direction, tick +X. If it is in the
\ opposite direction, tick =X.

Crash Test Setup does not accommodate vehicle models with
' any other orientation. Rotate vehicle models in Primer to face
. positive or negative X-direction before using Crash Test Setup

R-Point

In European side impact tests the barrier is aligned with the

i vehicle's R-point. The R-point is a fixed point on the vehicle
defined by the theoretical hip point of the occupant in the
standard seat position. In many vehicle models, the R-point is

i marked by a particular node. To define the R-point

' coordinates, select this node by clicking Select Node. |
. Alternatively, if you know the R-point coordinates you can enter
' them in the text boxes. To check that you have defined the R-
' point correctly, click Sketch R-point.

X Y z

' The image on the right illustrates the position of the R-point on

Coodinates: [24138 |[374  |[6213 ||l

R-Point

Sketch R-point

an example vehicle — it is sketched with red cross-hairs.
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Vehicle Settings Panels

SERPENE al2Eere] = CIEnilis OF [Eee
 In Side Impact (Pole) and Side Oblique Impact (Pole) tests the :  set asoupants nead coorinates. f more than one is actve, mutiple setups will un.
. barrier is aligned with the centre of mass (COM) of the ; Label X Y z
. occupant's head. In many crash test dummy models, the COM Poston 1 |fo2r5.1 [s74 ||12552 ||CERERREY (sketch point
. location is marked by a particular node. To define the COM ; %

coordinates, select this node by clicking Select Node.
Alternatively, if you know the COM coordinates you can enter
. them in the text boxes. To check that you have defined the

. COM correctly, click Sketch Point.

The panel allows you to set three individual head positions. If

. more than one head position is defined and active, the script Centre of
' will do the barrier setups for the different head positions mass
simultaneously. This will create a copy of the selected model
. for position resulting in multiple models with similar ,
. keywords/labels, one for each selected head position. You can |
name each head position using the label column, this will help
to distinguish between the different setups.
' The image on the right illustrates the position of the COM on
' an example vehicle - it is sketched with red cross-hairs.
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Vehicle Settings Panels

Ground Plane

You must define the real-world ground plane so that the barrier is
aligned correctly with the vehicle. Define the appropriate ground
plane by specifying the Z-coordinates of the ground plane at the
front and rear wheel axle positions. You can do this by either
entering values into the textboxes or selecting nodes found at the
correct heights Check that you have defined the ground plane
correctly by clicking Sketch Plane

Note: in order to correctly define the ground plane itis
necessary to complete the Wheel Axes panel too.

Typically during design, the position of the vehicle is never
changed. The wheels and suspension are modelled in a
particular position, but this may not represent the compression
of the suspension or the tyre squash found in ain a real crash
test as a result of the vehicle's weight.

PRIMER

Ground Plane (for barrier alignment)

Front wheel ground z-coord: I:l =EEESNGGEN  Horizontal plane? I:'
Rear wheel ground z-coord: ICI Select Node Sketch Plane

rear axle position front axle position
1 1

74




PRIMER ,)9

Vehicle Settings Panels

Ground Plane (for barrier alignment)

Gro un d PI ane Front wheel ground z-coord: I:l Horizontal plane? I:'
. Rather than reposition the wheels and/or the vehicle relative to Rearwheel gound z-coord: [0 | i) Sketch Plans

' a fixed horizontal ground plane, the ground plane is defined
. relative to the fixed vehicle position as follows:

rear axle position front axle position
1 1

a) If the vehicle is modelled exactly as it would be in the test
. (with suspension compressed etc.) then the ground plane
will be in line with the lowest edge of the wheels, as in image

(A).
b) More commonly, the suspension and tyre squash mean that

the real-world ground plane position is at a slightly greater
height relative to the wheels in the model, as in image (B).

c) In addition, if the mass distribution in the vehicle is skewed

. towards one end of the vehicle (e.g. if there is a greater than
normal load in the boot/trunk), then in the crash test the '
vehicle chassis would be inclined from front to rear. The
ground plane is defined at a corresponding incline, as in
image (C).
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Vehicle Settings Panels

Vehicle Support Plane

. The Vehicle Support Plane is used to support the vehicle during the analysis.

Unlike the Ground Plane, it does not necessarily represent the real-world '
ground and can be in a different position, as in image (A). The Vehicle
Support Plane is always positioned in contact with the lowest surface of the
vehicle's wheels.

If you choose to create a Vehicle Support Plane, a
*RIGIDWALL_PLANAR_FINITE_ID card is created. The extent of the finite
planar rigid wall is defined by footprint of the vehicle, plus the Support Plane
Border Size, which can be set in the Preferences.

If you choose the Node Set option, define a node set containing all of the

nodes that will be checked for penetration with the rigid wall during analysis.
For example, you might want to define a node set containing all of the nodes
in the tyres, as in image (B).

Alternatively, or in addition, you can choose the OFFSET option and define an
offset value in the textbox. All of the nodes found within the offset distance i
from the rigid wall will be checked for penetration during analysis, as shown in
image (C).

If you choose neither option, Crash Test Setup will define a node set
containing all of the nodes in the vehicle, and so all nodes will be checked for
penetration during analysis.

Wheel Support Plane

Create Vehicle Support Plane OFFSET

MNode Set D Define Set not selected

ground plane
support plane

PRIMER
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Vehicle Settings Panels

Wh eel Axes Front wheel x-coord: [3716.895 | Mgt Sketch Axis
Rear wheel x<coord: [1069.032 | JERLE Sketch Axis

rear axle position front axle position

Define the X-coordinates of the wheel axes by entering appropriate values or
selecting nodes anywhere on the vertical plane that passes through each wheel
axes (as illustrated).

The wheel axes coordinates are used:

* to define the ground plane
* to align barriers in Side Impact (IRD) and Angled Side Impact tests.

Central Line

The left face, centre line and right face of the vehicle are used to align barriers in
Frontal Impact tests. Enter Y-coordinate values in the textboxes or, if you have
already defined Part Set (LEFT) for contact and alignment and Part Set
(RIGHT) for contact and alignment, click Use vehicle parts and Crash Test
Setup will automatically calculate the coordinates from the parts on the left and

right faces respectively. line

To check that the left face, centre line and right face are defined correctly, click
Sketch.

Note: make sure that you have selected the correct vehicle driving direction in
the Orientation panel before clicking Use vehicle parts — otherwise the left and
right face coordinates might be the wrong way around.

Centre Line

Sketch Left Face Centre Line  Right Face

Y-coordinates: (885446 | |24.840 |l835.767 |
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Vehicle Settings Panels
Part Set (LOCATION) for contact and alignment

The vehicle Part Sets are used: LEFT

. » in the contact definition between the vehicle and the barrier
'« to align the barrier with the vehicle

In addition, the LEFT and RIGHT vehicle parts can be used to RIGHT
. define the centre line coordinates (refer to the Centre Line panel). !

' Using the drop-down menu, either select an existing part set for the .
relevant area of the vehicle, or create a new one. ! ERONT

. For the purposes of aligning the barrier with the vehicle, it
technically doesn't matter how many parts are in the part set, as
long as the parts that the barrier will touch are included. However, |f
. you select a large number of parts it will increase the computation

' time required to align the barrier.

REAR

' For the purposes of the contact definition between vehicle and .
barrier, it is necessary to include all of the parts with which the i ROOF
\ barrier will come into contact during the crash test. ’

The images on the right are sketches of suitable part sets for each Part Set (FRONT) for contact and alignment
area (LEFT, RIGHT, FRONT, REAR and ROOF) on an example
» vehicle.

Auto Manual Part Set__ v not selected
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Vehicle Settings Panels .

Set for Initial Velocity

. Crash Test Setup allows you to define the initial velocity of the vehicle. In some tests, the
vehicle moves into the barrier, in which case you need to define the initial velocity here (in

the vehicle settings). If the barrier is moving, complete the barrier settings panel instead. !
Choose Auto-Create, Node Set or Part Set: |

« AUTO-CREATE (recommended)
If you choose Auto-Create, when you click GO, Crash Test Setup will automatically
create a new part set containing all of the parts in the vehicle. It will then create an
*INITIAL_VELOCITY_GENERATION card referencing this set.

 PART SET (choose this option if you want to use an existing set, or if you want control
over how the part set is created)
If you choose Part Set, define a part set by creating a new part set or selecting an
existing one. Crash Test Setup will then create an *INITIAL_VELOCITY_GENERATION
card referencing this set.

* NODE SET (choose this option if you want to use *INITIAL_VELOCITY instead)
If you choose Node Set, define a node set by creating a node set or selecting an
existing one. Crash Test Setup will then create an *INITIAL_VELOCITY card referencing
this set. Crash Test Setup will also create a new part set containing all of the parts in the
vehicle. The IRIGID field of the initial velocity card will contain this part set ID.

Set for Initial Velocity

Auto-Create ¥ Define Set (auto-create)

INIT_VEL-X

L ... 79
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Vehicle Settings Panels

PRIMER ’

Set for Initial Velocity

i Whether an *INITIAL_VELOCITY or

' *INITIAL_VELOCITY_GENERATION card is created,
the IRIGID field will reference a part set. Initial velocities
. defined in *PART INERTIA cards for parts in this set

" will be overwritten.

' entire vehicle model is given an x-velocity of
' 17.7778x%108.

Set for Initial Velocity

Auto-Create ¥| [Define Set (auto-create)

INIT_VEL-X

0.0000
17.7778

x 1.0E+003

Vehicle Class

! According to FMVSS 214D, the formula used to

. calculate the position of the barrier relative to the
vehicle varies depending on whether the vehicle is
' either:

A passenger car or an MPV, truck or bus

In this illustration, the zero initial velocity assigned to the If your vehicle class is the latter, tick the checkbox on
. occupant via *PART_INERTIA is overwritten, and so the this panel to ensure that Crash :Fest Setup uses the

i correct formula.

Vehicle Class

Is the wehicle an MPV, truck or bus? |:|
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Vehicle Settings Panels

Forward-most Point of Roof

' The forward-most point of the roof must be defined to allow correct alignment of
: the roof crush platen.

» The forward-most point is defined purely as an x-coordinate, which you can
' enter into the textbox.

« Alternatively, click Select Node to select a node. The forward-most point of the

roof will then be defined by the x-coordinate of the selected node.

» The easiest way to determine the forward-most point is to click Select Parts

. and select one or more roof parts. The forward-most point of the roof will then
be defined by the most extreme x-coordinate of the part(s) in the vehicle's
driving direction (make sure this is set correctly first - go to the Orientation
panel).

To check that the forward-most point is defined correctly, click Sketch Position.
i A vertical plane is drawn on the x-coordinate of the point.

The images on the right show a typical roof part selection and the resulting x-
coordinate plane illustrating the position of the forward-most point of the roof.

Forward-most Point of Roof

Define by: Select Node

X-coordinate: [2748.961 | Sketch Position

1 | selected

i | roof part [~

1

I | plane drawn to illustrate
i | x-coordinate of forward-
| | most point of roof

i selected
' | roof part

PRIMER
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Vehicle Settings Panels

Roof Crush Restraint

. During a Roof Crush test, the sill along each side of
: the test vehicle is secured to a rigid, horizontal
. surface.

This is modelled by defining a node set containing the
nodes that will be restrained in all degrees of freedom
i via *BOUNDARY _ SPC _ SET cards. The restraint will
 provide a reaction force against the downward motion
 of the roof crush platen.

Define a node set for the roof crush restraint by using

' the drop-down menu to select an existing set or

create a new set for the vehicle model. An example

' node set is sketched in red in the image on the right in |
: which all of the nodes along the sill on each side of Boundary SPC: Node Set... v
 the vehicle have been selected. !

Roof Crush Restraint

not selected

To check that the node set has been defined
. correctly, click Sketch.
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Barrier Settings Panels . 4

Original Orientation

You must define which direction the barrier is initially facing so that barriers are aligned correctly. Tick +X, =X, +Y
or =Y to define the correct direction.

Depending on which test you selected in the Crash Test tab, some directions will be disabled because, for
example, side impact barriers should either face Y and front impact barriers should either face * X. Other tests
(e.g. Roof Crush, Frontal Impact (Rigid), Side Impact (Pole), etc.) do not require an original orientation to be
defined and so all tick boxes will be disabled for those tests.

For the Frontal Small Overlap test, the barrier is asymmetric and so an impact side (Left or Right) should be
defined. The default impact side will be selected by default. Crash Test Setup will then check that this selection
matches the Impact Side selection in the test options in the Crash Tab, and warn the user if there is a
contradiction.

Original Orientation
+¥X -X +Y -Y Use default Impact Side: [«
Initial barrier direction: |« Impact Side:
o0
o:.:. 84



Barrier Settings Panels

Vehicle/Barrier Contact

Crash Test Setup will create a *CONTACT_AUTOMATIC_ SURFACE_TO_SURFACE_ID for the vehicle/barrier interface if you
select Create Card.

The master and slave sides of the contact are defined by part sets. The barrier side of the contact uses the Barrier Part Set. The
vehicle side of the contact uses either the ROOF, LEFT, RIGHT, FRONT or REAR part set, depending on which is appropriate for
the test type. You can define whether the vehicle or the barrier is the master in the Preferences.

Choose Auto-Create, SELECT... or CREATE... :

« AUTO-CREATE (recommended)
If you choose Auto-Create, when you click GO, Crash Test Setup will automatically create the contact card using the imported
settings. A contact card will be immediately created in the model and you will be allowed to modify the card if you click on Create
Contact Now.

' « SELECT... (choose this option if you want to use an existing contact card)
 CREATE... (choose this option if you want to create a new contact card)

The ‘Edit’ button applies to all three options. If you subsequently click Save Barrier Settings in the Barrier Tab, your modified

Vehicle/Barrier Contact

‘ STATUS: a contact card will be created automatically by the script. ‘

Create Card Auto-Create. .. MI Create Contact Now

Auto-Create...

SELECT...

CREATE...
X )
L) .:..

PRIMER }
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Barrier Settings Panels .

Barrier Part Set for Contact and Alignment

Using the drop-down menu, select or create a part set containing the parts that make up the front face of the

' barrier (as illustrated in the top-left image where the part set is sketched in red). For the rigid barriers for the |
. Frontal Impact (Rigid), Side Impact (Pole) and Roof Crush tests, there won't necessarily be a front face as such so |
| just pick whichever part(s) will make contact with the vehicle. '

As well as being used in the vehicle/barrier contact definition, the Barrier Part Set is used to align the barrier with
the vehicle. Barrier alignment uses either:

* the Barrier Part Set
. » the barrier positioning nodes (lower left corner and lower right corner nodes).

Frontal Impact (Rigid), Side Impact (Pole), Side Oblique Impact (Pole) and Roof Crush do not require barrier
' positioning nodes to be defined. Angled Side Impact, Frontal Impact (ODB), Side Impact (IRD) and Side Impact (R—
| point) require barrier positioning nodes to be defined.

Barrier Part Set for contact and alignment 2

Part(s) for the barrier's front face: Part Set . not selected

Modes used to position barrier:

2% 86
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Barrier Settings Panels

Barrier Part Set for Contact and Alignment

. For those test types that require it, Crash Test Setup will

determine the barrier positioning nodes automatically from the

' nodes in the Barrier Part Set, and based on the barrier's
Original Orientation. For this reason, make sure that you have
completed the Original Orientation panel correctly before
selecting/creating the Barrier Part Set.

In the two images on the right, the Barrier Part Set of the
. European Side Barrier has been defined and the positioning
' nodes have been calculated automatically.

______________________________________________________________________________________

front face
barrier parts

automatically determined
positioning nodes

PRIMER
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Barrier Settings Panels

Barrier Part Set for Contact and Alignment

When you select/create a Barrier Part Set, you will be given
the opportunity to check and redefine the location of the barrier
positioning nodes.

The upper two images show the ECER42 Low Speed Batrrier,
which has curved lower corners. In this case, the New Nodes

. option in the ‘Check Nodes’ window can be used to

automatically create two new external nodes at the

. intersections of the lowest extreme edges and use them as the
" barrier positioning nodes.

The lower two images show the IIHS Side Barrier, which has a
more complicated geometry. In this case, Crash Test Setup
has not identified the correct locations of the positioning nodes.
The positioning nodes should always be located on the lowest
edge of the front face of the barrier.

— Check Nodes ? =X

Lower Left Corner Node: 140033761 Change Node
Lower Right Corner Node: 140033762 Change Node

Use Default Nodes: Existing New Nodes

(currently sketching nodes and mid-paoint)

PRIMER

! ¢

‘Existing’ option ‘New Nodes’ option

]

|

automatically determined manually determined
positioning nodes positioning nodes
(incorrect locations) (correct locations)
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Barrier Settings Panels

Wheel Support Plane

The Barrier Support Plane is used to support the barrier during
' the analysis. Unlike the Ground Plane, it does not necessarily :
. represent the real-world ground and can be in a different position.
' The Barrier Support Plane is always positioned in contact with the |
' lowest surface of the barrier's wheels. This means that '
. sometimes the plane is at an incline to the horizontal, if the
' barrier has been rotated during the setup.

If you choose to create a Barrier Support Plane, a

' *RIGIDWALL_PLANAR_FINITE _ID card is created. The extent
. of the finite planar rigid wall is defined by footprint of the barrier,
plus the Support Plane Border Size, which can be set in the
Preferences. If you choose the Node Set option, define a node
. set containing all of the nodes that will be checked for penetration |
with the rigid wall during analysis. For example, you might want to
. define a node set containing all of the nodes in the tyres.

____________________________________________________________________________________________

PRIMER 3

barrier
support
plane

vehicle
support
plane

:
v o
N

vehicle barrier
support support
plane plane
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Barrier Settings Panels -~

Wheel Support Plane

Alternatively, or in addition, you can choose the OFFSET option and define an offset value in the textbox. All of the
. nodes found within the offset distance from the rigid wall will be checked for penetration during analysis.

If you choose neither option, Crash Test Setup will define a node set containing all of the nodes in the barrier, and
. so all nodes will be checked for penetration during analysis.

The top image on the right shows a EuroNCAP Side Impact (R-point) test with planes supporting the vehicle and
barrier. The lower image illustrates an inclined Barrier Support Plane as a result of a rotated barrier.

. For more help, refer to the descriptions of the Ground Plane and Wheel Support Plane vehicle settings panels.

Wheel Support Plane

Create Barrier Support Flane

Define Set not selected
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Barrier Settings Panels ’

Set for Initial Velocity

Crash Test Setup allows you to define the initial velocity of the barrier. In some tests, the barrier moves into the
. vehicle, in which case you need to define the initial velocity here (in the barrier settings). If the vehicle is moving,
i complete the vehicle settings panel instead. Choose Auto-Create, Node Set or Part Set:

' « AUTO-CREATE (recommended)

. If you choose Auto-Create, when you click GO, Crash Test Setup will automatically create a new part set
containing all of the parts in the barrier. It will then create an *INITIAL_VELOCITY GENERATION card
referencing this set.

« PART SET (choose this option if you want to use an existing set, or if you want control over how the part set is

. created) |
If you choose Part Set, define a part set by creating a new part set or selecting an existing one. Crash Test Setup
will then create an *INITIAL_VELOCITY_GENERATION card referencing this set. '

« NODE SET (choose this option if you want to use *INITIAL_VELOCITY instead)

L f you choose Node Set, define a node set by creating a node set or selecting an existing one. Crash Test Setup
will then create an *INITIAL VELOCITY card referencing this set. Crash Test Setup will also create a new part
set containing all of the parts in the barrier. The IRIGID field of the initial velocity card will contain this part set ID.

______________________________________________________________________________________________________________________________________________________________

Set for Initial Velocity
Auto-Create ¥ [Define Set (auto-create)
o0
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Barrier Settings Panels

PRIMER

Set for Initial Velocity

Whether an *INITIAL_VELOCITY or *INITIAL_VELOCITY_GENERATION card is created, the IRIGID field will
reference a part set. Initial velocities defined in *PART _INERTIA cards for parts in this set will be overwritten.

. In this illustration, the zero initial velocity assigned to the occupant via *PART INERTIA is unchanged because
. values are only overwritten for parts within the barrier.

______________________________________________________________________________________________________________________________________________________________

INIT TRANS VELOCITY

0.0000
13.8889

. x 1.0E+003
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Batch crash test setup scripts

 The BATCH Crash Test Setup script can be used set up multiple different load cases at
once and write them to separate master files. This automates the setup process and makes
It easier to generate many load cases.

* The test setups can be saved as an XML file so they can be reused and modified later
using the script.

» Two scripts are available, one with a user interface to help the user generate/modify the
test setups and to run them. A second script, with no Ul can be used run the cases straight
from the XML file.

* The batch scripts can run the all the predefined load cases, as well as user modified load
cases and barriers. It also allows for different vehicle settings to be used.

L/
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Batch crash test setup UI

« Select input —
vehicle model, _,[« -

Crash Test Setup - Batch

Y
PRIMER

.......

crash test type,

<default= <default=

vehicle/barrier

<default= <default=

settings and

<default= <default=

name/location of

<default= <default=

the generated
master file. The

<default= <default=

<default= <default=

red light on the

<default= <default=

right indicates that
the setup on this

<default= <default=

line is invalid.

<default= <default=

° Pl'eVIOUS|y —»[ Import Batch XNIL File: | |&= ] [

Save Batch XML File- | |&=

generated batch (oo v L)
test setups can « Additional test, vehicle -
be imported and and barrier settings can
modified. be read from

R4 preference files

|

The batch test
setup can be
saved as XML
files.

The crash tests
can be generated
If the batch tests
are valid
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