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Technical Support

Altair provides comprehensive software support via web FAQs, tutorials, training classes, telephone, and
e-mail.

Altair One Customer Portal

Altair One (https://altairone.com/) is Altair’s customer portal giving you access to product downloads, a
Knowledge Base, and customer support. We recommend that all users create an Altair One account and
use it as their primary portal for everything Altair.

When your Altair One account is set up, you can access the Altair support page via this link:
www.altair.com/customer-support/

Altair Community

Participate in an online community where you can share insights, collaborate with colleagues and peers,
and find more ways to take full advantage of Altair’s products.

Visit the Altair Community (https://community.altair.com/community) where you can access online
discussions, a knowledge base of product information, and an online form to contact Support. After you
login to the Altair Community, subscribe to the forums and user groups to get up-to-date information
about release updates, upcoming events, and questions asked by your fellow members.

These valuable resources help you discover, learn and grow, all while having the opportunity to network
with fellow explorers like yourself.

Altair Training Classes

Altair’s in-person, online, and self-paced trainings provide hands-on introduction to our products,
focusing on overall functionality. Trainings are conducted at our corporate and regional offices or at your
facility.

For more information visit: https://learn.altair.com/

If you are interested in training at your facility, contact your account manager for more details. If you
do not know who your account manager is, contact your local support office and they will connect you
with your account manager.

Telephone and E-mail

If you are unable to contact Altair support via the customer portal, you may reach out to technical
support via phone or e-mail. Use the following table as a reference to locate the support office for your
region.

Altair support portals are available 24x7 and our global support engineers are available during normal
Altair business hours in your region.

When contacting Altair support, specify the product and version number you are using along with
a detailed description of the problem. It is beneficial for the support engineer to know what type
of workstation, operating system, RAM, and graphics board you have, so include that in your
communication.


https://altairone.com/dashboard
https://www.altair.com/customer-support/
https://community.altair.com/community
https://learn.altair.com/

Location
Australia
Brazil
Canada
China
France
Germany
Greece

India

Israel

Italy

Japan
Malaysia
Mexico

New Zealand
South Africa
South Korea
Spain
Sweden
United Kingdom

United States

If your company is being serviced by an Altair partner, you can find that information on our web site at

Telephone

+61 3 9866 5557
+55 113 884 0414
+1 416 447 6463
+86 400 619 6186
+33 141 33 0992
+49 703 162 0822
+30 231 047 3311

+91 806 629 4500
+1 800 425 0234 (toll free)

+39 800 905 595
+81 3 6225 5830
+60 32 742 7890
+52 55 5658 6808
+64 9 413 7981
+27 21 831 1500
+82 704 050 9200
+34 910 810 080
+46 46 460 2828
+44 192 646 8600

+1 248 614 2425

https://www.altair.com/PartnerSearch/.

E-mail
anzsupport@altair.com
br_support@altair.com
support@altairengineering.ca
support@altair.com.cn
francesupport@altair.com
hwsupport@altair.de
eesupport@altair.com

support@india.altair.com

israelsupport@altair.com
support@altairengineering.it
jp-support@altair.com
aseansupport@altair.com
mx-support@altair.com
anzsupport@altair.com
support@altair.co.za
support@altair.co.kr
support-spain@altair.com
support@altair.se
support@uk.altair.com

hwsupport@altair.com

See www.altair.com for complete information on Altair, our team, and our products.
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Altair Safety Report Manager

The Altair Safety Report Manager (aka ASRM) is a fully customizable automatic
report generation utility for crash & safety regulations. It allows users to create a
First Sight Report PPT for the selected impact type & regulation. The PPT report
which consists of plots & animations that are generated based on various inputs
entered by the user.

A standard report is delivered for each mode with the following info and contents.

Model information

* Run quality statistics

* Occupant requirements
* Structure requirements
* Structure overview

* User defined plots

In addition, HyperView template & session files are created at the end of report
generation which contains all plots/animations for closer analysis. It has the
capability to overlay plots from different iterations. It is also possible to overlay
plots with test data in HyperView.

The ASRM utility can also be run on HPC after job completion.



ASRM GUI Overview
Below is a snapshot of the ASRM GUI. To understand the ASRM workflow better, the GUI is divided into

various

sections as highlighted & numbered in the below picture. The main functionality of all the sections

is briefly described below.

Jmpact Type Front ~ Main R
o il b OCAEData  Dyna v () TestData - @
@ Protocol Full Frontal -
Title main_iter_ Input Check
Units mmjms/kg -
@ #of Overlay: 0 B 4
B Config same as Main Analysis results directory w Searcy
#of Processes. 14 hd
Config excel file =} [ Save As..
Tracking system nodes (N1, N2. N3) v * v | Applyto Modules.
More options..
Trim curves in X
pelect Module Overla: < Animation >
Animation false |
Battery Section Force true
Collision Detection false
Tracking System
Dash Intrusion Contour Plot false
Dash Intrusion Cross Section true Ll Node | W
I
Deformed Shape false N2 Node "
Displacement Plot false
@ Door Aperture Deformation ue N3 Node "
Energy Distribution true
Engine Mount Failure false —
Title View 9
Exploded View false
Fuel Tank Interaction false ~ | Components | 14 + [x
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Load Path true
Occupant true
10128 selected el
@ IReport output directory: [~% & Now

Impact Type & Units selection Section
In this section, user will be able to select the Impact Type, Regulation, and the Protocol for which he /

she wants to generate the PPT report along with the source units used for running the simulation.
Based on this selection the modules list (section #4) gets updated.
Impact Type: Front v
Regulation: FMVSS 208 v
Protocol: Full Frontal v
Units: mm/ms/kg v
Overlay selection section
In this section user will be able to select the overlay option. Following scenarios are supported.
e When you want to generate report for a single run then you would set overlay option to 0.
Therefore, overlay tabs (in section #6) is disabled.
# of Overlay: @ v ' Main [ i SEIE SIE SN ]
| Same as main Title:
e  When you want to run in overlay mode, then you must pick appropriate number of overlay runs.

The overlay tabs get enabled based on the number selected. User can select up to 4 iterations for
overlay.



: Title:
V| Same as main

Please note that only those modules which run in HyperGraph (that create curves / graphs) are
supported for overlay mode. There is a specific overlay status column next to modules list that
indicates the overlay support for each module.

No. of Processes selection & save session file section
This section allows user to enter the no. of processes to be used when executing the utility. ASRM has
the capability to run the report generation in parallel based on the no. of processes selected.

It also saves TPL files and session files at the end of the report generation. Users can also choose to
export curves (curves created from the respective plotting modules) into Excel format. Click on the
More options... button to select these options.

# of Processes: 14 v

More options...

Modules list

This section allows users to select the modules to be run for report generation. User must make sure
to select the module that he / she wants to include in the report generation.

Output directory selection

In this section user will select the output directory path. This is where all the output files such as the
session files, images, animations, PPT report & log files from the ASRM run will be created.

Main section

Input directory, data type & configuration section
In this section, user should select the following.

Type of data being used for generating the report. It could be CAE simulation data or physical test
data.

Title for the report which will be used for creating results directory as well as prefix for curve
names & summary tables

Results directory path where the solver input file, results files such as animation & time history
files or test data are located.

Config file path (if it exists already)

Define global tracking system using 3 nodes (requests from Time history file). This is an optional
input. Once the global tracking system is defined, it can be easily applied to other modules where
tracking system is an input. Click on Apply to Modules... button, a selection dialog pops up, select
the modules to apply the 3 nodes, and click Apply&Close button.



Main
© CAE Data Dyna v TestData v
Title:
Analysis results directory B
Config excel file e
Tracking system nodes (N1, N2, N3): v v v | Apply to Modules...

Input Validation check
Input Check button would run a quick validation check to verify if the inputs defined for selected
modules is valid. The verification is done on the results files available in the input directory specified.
Any invalid inputs and missing input found from validation check will be highlighted in RED in the
ASRM GUI as shown below.

Run Module Overlay | Configuration
Animation false
v'  Dash Intrusion Contour Plot false Tracking_System
Dash Intrusion Cross Section true N1 I S Node
Deformed Shape false
Energy Distribution true N2 I 80000000 v Node
Engine Mount Failure false N3 15838433] Nodo
Exploded View false
Load Path true Body Side Type Components
Occupant true Body Side Assembly/Components 150364 150365 v | Components
Pedal Col Moti tru
et il o = DASH Assembly
Type Assemblies
Run Statistics false
Assembly/Comp Name/iID I v | Components
Structural Assessment false

10f21 selected

Search function
Search button will let users to select and import the 2D time history file (CAE (TO1 / binout) or physical
test data (HDF / ISO MME)) as well as main solver input file into the current session. This is required
for defining the inputs for all the modules. An additional dialog called files to load will be displayed to
select the files as shown below.

&
Search...




Found files to load 33200 23079 30000 AR AAAAAA AL DHIGE DRE OE 26 £ A R O R eSO e Er A x
CAE Data --> Radioss —> PlotFile:

Name Size Date modified  Type
tesiT01 253198KB 27/01/230342PM  File

selected 10f1

CAE Data —> Radioss —> Solver Input File:

Name Size Date modified  Type
test_0000.rad 216449 30337PM  RADF
test_0001.rad K

selected 0 of2

Load oK Close

Change curve attributes & publish session
This section is mainly used for the overlay scenario.

The change curve attributes option e brings up an overlay setting dialog as shown below. This will
allow to change various curve & note related attributes for the overlay session per layer basis.

| | mi_hg Isolate Only Show Hide Show All
| |F] m2_hg
Layer Color [ ] Layer Line Thickness ¥
Symbal Color [ ] Symbol Size
Symbol @ On ® off
Notes Font A
Notes Position |
Legend @ On ® off
Legend Font A
BarGraph Category Font | A BarGraph Gap

After changing the curve & note related attributes using the overlay setting dialog, user can click on

Publish session icon ® which would publish a report for the overlay session.

Configuration section

This is the section wherein the inputs required for all the modules will be entered & displayed. For
defining the inputs, firstly make sure to load both the 3D (solver input file) file as well as Time History
file using the Search button. Then start defining the inputs for the modules.

FE entities such as nodes, components or assemblies can be selected from graphics screen from the
loaded solver input file.



Tracking System

N1 15348041~ Node

N2 15839164 ~ Node

N3 15838433~ Node

Title View +
7 v | Assemblies Top “ | x
9 ~ | Components Iso “ | x

Inputs from the Time History files (subcases, requests & components) can be selected from the drop-
down context dialog as shown below.

on

assengm

Dummy Model 500 *  Dummy Version consg v Re

Drivet lepery Criteria

Datatype Request Componert Fiter
HEAD_ACC_X 4l

HEAD_ACC.Y

HEAD_ACC.Z

HEAD_ACC_RES

NECK_UPPER_MONENT_Y

NECK_UPPER_FORCE X

NECK_ UPPER _FORCE 2
CHEST_DEFLECTION
CHEST_ACCX
CESTACC.Y

CEST A2



Modules
Following is the list of modules supported by ASRM utility for front impact type.

e Animation

e Battery Section Force

e Dash Intrusion Contour Plot
e Dash Intrusion Cross Section
e Deformed Shape

e Energy Distribution

e Engine Mount Failure

e Exploded View

e Load Path

e MPDB Intrusion

e Occupant

e (ODB Intrusion

e Pedal Column Motion

e Rocker Pulse

e Run Statistics

e SORB Intrusion

e Structural Assessment

e Structural Vehicle Kinematics
e Structure Plastic Strain

e User Defined Outputs

e Vehicle Kinematics Vertical
e Vehicle Kinematics XY Displacement
e Weld Failure

e Wheel Kinematics



Animation
Animation module lets you create gif animations of the selected parts (or assemblies) in the user
selected standard views.

Run Module Overlay | Coniguration
v . Animation false
Dash Intrusion Contour Plot false
Dash Intrusion Cross Section true
Tracking System
Deformed Shape false
Enorgy Distnibution true N1 15843041 ~ Node
Engine Mount Failure false N2 15839154] « Node @
Exploded View false
Load Path true N3 15838433, ~ Node
Occupant true
Pedal Column Motion true
Tite View *
Run Statistics false I ? ~ | Assemblies I @ @ I Top ¥ l X
9 ¥ | Assemblies ko vi | X
Structural Assessment false
S al Vehicle K false
Structure Plastic Strain false -
10/ 20 selected «
Output directory: Cemp/sIHS_frortfihs_front_test -~ e
Inputs:

1) NodeID 1, 2 & 3 for defining tracking system

2) Part ID or Assembly ID to be used when capturing gif animations

3) One of the standard views to be used when capturing the gif animations for the part or assy
ID selected in step #2

Output report:

Animation - Top View (®

{fime = 6000600




Battery Section Force
Battery Section Force module lets you create a summary report of battery and floor cross
member section forces and battery intrusion measurements. The report consists of following.

1) Images consisting of floor and the battery parts along with cross section members

2) A summary table showing the cross-member forces for all the user defined battery & floor
sections

3) A summary table showing the battery intrusion measurements at various user selected
locations

4) Images of the plots showing the battery & floor section forces along with the total floor &
battery crossmember forces. Battery intrusion plots are also created at all the user
selected locations.

]
3 Run Module Owverlay | <Battery Section Force > @
4 Battery Section Force tue = :
i = Battery. Floor Sections ||Battery Intrusions
{ Collision Detection true
i Deformed Shape false Forces Filter | | ®
1 Door Aperture Deformation true
R Front Floor ~ | Components c
i Energy Distribution rue z e
Exploded View false Battery ~ | Components c o
Fuel Tank Interaction false .
Vehicle to Impactor Contact -
Fuel Tank Volume Change true
Fuel Tank Zone X Assessment rue - ~
Fuel Tank Zone Y Assessment true Battery Sections Floor Sections
Plastic Str. fal
aslic Siraimn a8 ®Sanery Section 1 v| | Floor Section 1 - |®
Drre Borrine B Pandon bl ¥
1 of 20 selected & || H
Run Module Overlay | < Battery Section Farce >
| E F [ = I—l
= Bty LS ciun Koscs el Banery. Floor Sections || Batery Intrusions
Collision Detection true
Deformed Shape false Filter | [ - | @
Door Aperture Deformation true
Energy Distribution true Inbusions Point & Paint B Dir hr
Exploded View false
on Lot 1 - = . -
Fuel Tank Interaction false Inirusien Loc e » plods) iz |
Fuel Tank Volume Change true Inirusion Loc 2 «[ Mode N | Node Nz [ X
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Plastic Strain false
e Brrine B Fluenrdnn PR
10f20 selected L.. >
Inputs:
.

1) For battery & floor sections, following inputs are required.
a. Filter class to be used for applying the filter to battery & floor cross member section
forces plots
b. Front floor & battery components or assemblies
c. Vehicle to Impactor contact request
d. User defined battery & floor sections
2) For battery intrusion measurements, following inputs are required.
a. The source & target intrusion measurement locations. It could be either Node,
Element or Component.
b. The measurement direction (X/Y/Z)



Output report:

Buter) Secton Dutiery Secton Astwry Section 2Bathery Secton &

Battery Intrusion
Tile Force i) Trte Force [WN)

Title Intrusion [mm]
Batmery Section 1 637 Foor Secrion | 08
Wattory Section 2 P Voce Seceon 1 1618 Intrusion Loc 1 12.78
Batnery Section 3 107 Floor Secmon 3 1536 Intrusion Loc 2 0.64
Rattory Section & W Foor Secton 4 s

Intrusion Lo< 3 0.72
Rattory Section 5 A5 Pocr Secton § ans
Battery Secticn 6 256 Flose Section & 1811 Intrusion Loc 4 174

e
. —
—
-
-
-
.
- - -
e b Bty S | bt | iy i | | b & e -  Das mmm Dem oo SO Cun DO s
— e A ——— -

v L— - ——
B ) T v s P A 4 4 P e P e | ¢



BOM
BOM module is an advanced exploded view module. It has the capability to include data name
attributes as annotations in the report. Users can pick from several data names (around 100)
related to components, property, and material entity attributes. The selected BOM info can
be easily attached as annotations to the components in the exploded view.

BOM>
BOM Selection @l 5938 v  Components l1| <@

Entities Datanames

components 1ZZcog

materials lumpedmass

mass
material

matenalid
moduleid

Preview Note

@C=x

Sel Label

1= Component-mass

Inputs:

1) Select the assembly IDs or components IDs that should be included in the BOM report
2) Select the entity type for which the data name attribute should be searched

3) Select the appropriate data names from the list

4) Click on + icon to add the selected attribute

Output report:



Dash Intrusion Contour Plot

This module generates an overview of Dash Intrusion. Based on the inputs entered, it applies X
displacement contour (relative to a fixed coordinate system) on the DASH assembly and finds the
node ID with the max intrusion.

Run Module Overlay | Configuraton

Animation false

v Dash Intrusion Contour Plot taise
Dash Intrusion Cross Section true
Deformed Shape false
Energy Distribution true Tracking System
Engine Mount Failure false N1 15843041 '~ Node
Exploded View false N2 15839164] Node @
Load Path true
Occupant true N3 15838433 ~ Node
Pedal Column Motion true Body Side Type Components
s ks e Body Side Assembly:t:ompcnenq 150364 150365 « | Companents ] @

Assembly to Consider
Structural Assessment false Type Assemblies
Structural Vehicle Kinematics false Assembly/Comp Name/ID [ ? v | Components ] @
Structure Plastic Strain false
User Defined Output true
Vehicle Kinematics Vertical true Intrusion value @ I Last v ] @
Vehicle Kinematics XY Disp true "
1 of 20 selected
Inputs:

1) Node IDs 1, 2 & 3 for defining tracking system

2) Body side assembly IDs used to capture the tracking system nodes

3) DASH assembly ID required for plotting Dash Intrusion contour plot

4) The step at which intrusion value is calculated. It is either the last step or the step at which
max intrusion happens.

Output report:

Dash Intrusion Contour Plot @ 130.0 @




Dash Intrusion Cross Section
This module lets you create Dash Intrusion Cross sections. It will create cross sections (Pre crash &
Post crash) at various user defined positions.

Run  Module Owverlay Configuration

f Animation false °
Dash Intrusion Contour Plot false

v Dash Intrusion Cross Section true

: Dash Type Assemblies
Deformed Shape false
Energy Distribution _— Dash List 7 ~| Assemblies | @
Engine Mount Failure false
Exploded View false INode I to fix
Load Path true
N1 24029751 | ~ Mode
Occupant e
Pedal Column Motion true N2 24029756 | ~ Mode ®
4 -
Run Statistics false AE 24033153 250
Passenger seal y coordinate | ¥ Node | @
Structural Assessment false
Structural Vehicle Kinemalics false e | N s | @
Structure Plastic Strain false User defined cross section Y value LS
User Defined Output rue
) : ) ; ‘ 06|~  Mode x | @

Vehicle Kinematics Vertical true
Vehicle Kinemalics XY Disp true -200|~ Mode X

r Whaa! Kinsmatise Falea .

1 of 20 selected
Inputs:

1) DASH assembly ID

2) NodeID 1, 2 & 3 for defining tracking system

3) Passenger seat Y coordinate (optional)

4) Driver seat Y coordinate (optional)

5) User defined cross section locations (Y value) at which the sections are cut

Dash Intrusion @ Y 0.6 @ ¢
fr vat: 362999
¥ val: 0.6 e
el 369559

[Tre—



Deformed Shape

This module is used to create deformed shape of the user selected part sets (components or
assemblies) in standard views (Left, Right, Top, Bottom, Front, Rear & Isometric views)

Run Module Overlay | Cosfiguraton

4 Ansimation false °
Dash Intrusion Contour Plot false
Dash Intrusion Cross Section true

Tracking System

v Deformed Shape false
Energy Distnbution true N1 15287725 | «
Engine Mount Failure false N2 21088810] ~ @
Exploded View false
Load Path true N3 21089957 | ~
Occupant true
Pedal Column Motion true

Tite @ Typeo View -
Run Statistics false [ Detorm_t "! 24255657 v Assembhes Asgq«m‘"SO v X l
Detom_2 2425% v Assembbes Assemblies LEFT v X

Swuctural Assessment false
Swuctural Vehiclo Kinomatics false Dedorm_3 242556 ~ Assembles Assemblies TOP v
Stucture Plastic Stan talse
User Defined Output trus
Vehicle Kinematics Vertical true
Vehicle Kmematics XY Disp true

’ Whaa! Kinamahes falea ¥

104 20 selacted
Inputs:

1) NodeID 1, 2 & 3 for defining tracking system

2) Label to be used for the slide title

3) Assembly IDs that will be considered for deformed shape

4) The view to be used for deformed shape image capture

Deformed Shape — D%?ormj_lsgD




Displacement Plot

This module is used to generate a summary report of displacement contour for the user

selected components.

Run |Module
. Amimation
Battery Section Force
Collision Detection
Deformed Shape
- Displacement Plot

-~ Door Aperture Deformation

. Energy Distribution
- Exploded View
.+ Fuel Tank Interaction

. Fuel Tank Zone X Assessment

Fuel Tank Zone Y Assessment

. Load Path

. Plastic Strain

_ Run Statistics.

. User Defined Output
Vehicle Yaw Pitch Roll

Wald Failura
1 ot17 selected

Inputs:

1) The component label

Overlay

false  °

true
true
false

false
falze
true
true

falea ¥

< Displacement Plot >

Title @ Compenents

0

MarValue  Adjacent Comps/Assy

G

| Rear_door |12501

+| Components

| 450 |1251n 12502 12505

+| Components

| Lef

2) The component IDs used for creating displacement contour plots
3) The displacement upper limit that is set when applying the contour

4) The adjacent (or neighboring) components to be included in the image (transparent mode)

5) The standard view that should be set when capturing the image

Contour Plot

Displacement(Mag, Mid)

Analysis system
Simple Average

4.54E+02
[ 4.53E+02

4.52E+02
4.50E+02
4.49E+02
4.48E+02
4.47E+02
4.46E+02
4.44E+02
— 4.43E+02

=

e B

Max = 4.54E+02
Node 21044633

Rear_door_Left

Max Displacement = 454,000

+
x



Door Aperture Deformation
This module is used to record the maximum door deformation using spring elements.

Run Module Overlay:‘ < Door Aperture Deformation >
7] ..’ Animation false
"] * . Deformed Shape false
- - CFC180 v Filter
¥/ - Door Aperture Deformation true
]\ Energy Distribution true
1. Exploded View false I ~ | Components | |« Componemsl @ of Impactor
B . Fuel Tank Zone X Assessment false : :
"] <> Fuel Tank Zone Y Assessment false
B Plastic Strain falce Door Elems Subcase Y Type Y Request Y Component o
7] ¢ Rear Barrier Face Overlap false LeftElem 1 e R o %
7] © . Rear Bumper Plastic Strain false - @
7] Rear Rail Crush false RightElent * Y * 32 (23
7] .-’ Run Statistics false
] { User Defined Output true
7] ¢ Velocity Separation true
10f 14 selected @ =
e

Inputs:

1) Filter class if required to filter the deformation curve

2) Impactor assembly or component ID which will be hidden from the image

3) The left & right door spring element request info (from time history file) for plotting the
deformation curves

Left Door Aperture Right Door Aperture
Tite Peak Deformation [mm] | Title Peak Deformation [mm]
Left Elem 1 000 Right Elem 1 000
3 Left Elem 2 000 Right Elem 2 000
Left lem 3 000 Right Elem 3 000
Right test 043 Left test 020
4 O pacur Dt e O Apr Ot
™ o
s "
i.m i-n
oo o
s "
ass “
e ey e Feml e b me pom R i e b e e e e e




Energy Distribution
The Energy Distribution module is used to create energy distribution plots (bar graphs) for the
barrier (system level) as well as for user selected sub systems such as BIW-upperbody, BIW-

underbody etc.

For the barrier, energy plots are created for Initial kinetic energy, residual kinetic energy, total
internal energy, vehicle internal energy and barrier internal energy.

A pie chart is also created showing energy distribution for residual kinetic energy along with
vehicle & barrier internal energy.

Run  Module

Asamation

Dash Intrusson Contour Plot
Dash Intrssson Cross Secton
Deformed Shape

L Okt

Engme Mount F adure
Exploded View

Load Path

Occupant

Pedal Columa Motion

Run Stavstics

Structural Assessmoent
Swructural Volucle Ksnematics
Structure Plastic Strain

User Definod Output

Vehicle Kinematics Vertical
Vehicle Kimematics XY Disp

Whaa! Winam ahs e

1 o4 20 sefacied

Inputs:

Overlay = Configurascn
talse  °
tatso
L
talse Bamer [ 008 * | Componeats A ] @
wwo
false Subsystem Enetgy THe Type -
tatso
r2es ®[sw_uruns-:crf Is v | Componeats | 1+ Composents % ]@
bebard BW_UPPERBOOY | 9 - | Assembles Assembles
L

8w _DASH 7 v | Assembles Assembles
falso FRT DOOR 24 ~| Assemblies | 1« Assemdles  x
tatso
tatso
tatse
oo
rue
e
nlean "

1) Barrier assembly or component ID
2) Subsystem name
3) Subsystem assembly or component ID

System Level Energy Distribution @
[ 1 _m1_frontCurve 1]
315000
280000
245000
210000
8
>
£175000
]
&
140000
105000
70000
35000
o Initial Kinetic Energy Residual Kinetic Energy Total Interal Energy Vehicle Interal Energy Barrier Interal Energy
Energy Distribution Vehicle Sub System Level Energy Distribution
6000 _—
et Energy (7.4%) [ Er1_m1_frontCurve 1
| Sr1_m1. frontCurve 1}
4800
Baen 4200
= 3600
>
£3000
H]
2
S 2400
1800
1200
600
’ “uy, “uy,

“uy,
¢,
%000,

D),

0y

“Ry,
00,



Engine Mount Failure

This module checks whether the user defined engine mount parts fracture or remain intact during
the crash simulation. For the fractured parts, it finds the time at which they fracture and captures
an image which highlights the time at which part separation happens.

Confguraion

Aun | Module Dhverlay
B & Anienas false *
I Dash Intrusion Contow Plal False — |1H = - |®
T - £}
| Dash Intsion Crass Secton [ Eng LIS || Aasorities |
7 Datormed Shape false Tile [+] Type *
. Energy Distribution e @
=t LHS Engine Maunk 520003 = | Component | 1 Component | @
| Exploded View [ RHS Engne Mount | (520012 'v|m|:. Componest |
'_:;.'- Pain e T i Fdcmant G200 |an| Componest |
TRNSITI Sa0n L 1L}
(. Occupant e
1 Pedal Coblumn Motion e beam_1 AB0Z3296 v| Elamsant |-. Element x
B & Fen ! beam_2 AR0Z3608 ~| Elomart |14 Element %
beaim_3 40000519 [+| Elemem |14 Elomee | x
4 = benm_d 47503605 || Eleme Elamset
- =
T Stuetursl Vehicle Kinamalics Takse = ! L I
T Stuciure Plastic Sirain falsa
. User Defined Oulput e
T Mehicle Kinematics Verical e
T Vehicle Kinematics XY Disg L
.- W ol Wenn ot fatom ¥
10420 selescted
Inputs:

1) Engine assembly or component ID
2) Label for the engine mount part
3) Engine mount part ID

LHS Engianount (ID: 520009@

| Separation time I 55.0 l

Title Comp/Beam 10 Separation Time
LHS Engine Mount @ Solid 520009 55.0

RHS Engine Mount Solid 520012 Intact
Transmision Mount Solid 520008 90.0

beam_1 Beam ID 46023296 5.0

beam_2 Beam ID 46023608 5.0

beam_3 Beam ID 40001519 10.0

beam_4 Beam ID 42503605 15.0

beam_5 Beam ID 42514010 55.0

beam_6 Beam ID 52006509 75.0

beam_7 Beam ID 14110721 80.0

beam_8 Beam ID 14110738 80.0

beam_39 Beam ID 40002216 80.0




Exploded View

Exploded view lets you create images of parts in exploded view. For each user selected assembly,
the parts are isolated (10 parts per slide) and exploded view is drawn and image is captured. Each
part in exploded view is tagged with an annotation. It contains the part name, the material name

and the assigned thickness.

Run Module Overlay| | Configuration
] ./ Ammation false
| <2 Dash Intrusion Contour Plot false
— ) i Title Type L]
"/ Dash Intrusion Cross Section true
] { "} Deformed Shape false @ PASHODWL IEl | Assemblies Assemblies | x | @
o} Ei Distributi tru
g mnergy Hls °n € UNDERBODY 56 v Assemblies Assemblies | x
. Engine Mount Failure false
- Exploded View false LIPPERBODY 57 ~ | Assemblies Assemblies X

"’ Load Path true

o) Occupant true

| 10f20 selected
Inputs:

1) Title for the assembly that is considered for exploded view
2) Assembly or Component ID used for exploded view

GD9B-13E015-A_PIAS |23
Valeo Mat: PPT40 for housing| 2.5mm)

Fm&usmsa_?mus l
\ PC_AL2447. ens|2.5mm|

[GO9B-136015-A_PIAZ|26 \ /
\Valeo Mat: PC_AL2447-hear ct for Lens|1.5mm)| \ /
= /
/
B-136015A_PIAA |14 /
aleo Mat: PPT4D for housing]1.0mm|

09B-136015-A_PIA2|26
‘aleo Mat: PC_AL2447-headimp,

)B-13E015-A_PIA3|12 |
aleo Mat: PPT40 for housing|3.2mm

D9B-13E01SA PIA3[12 |
aleo Mat: PPT40 for housing| 2.6mm|

T \\ /
/ /

/ \ /
z / S\
/ B13E015-A_PIAY |23
ﬂ / aleo Mat: PPT40 for housing| 2.5mm.
Y X /
‘ r (
L B-13E015-A_PIA4[14 098-13€015-A_PIA4| 14
aleo Mat: PPT40 for housing|1.0mm)| alleo Mat: PPT40 for housing| 2,0mm)



Fuel Tank Interaction
This module is used to perform collision interference checking between the fuel tank assembly
and the parts around it. The inputs are fuel tank assembly and the surrounding parts which
might collide or meet with the fuel tank assembly during the simulation. The module will check
and find out if penetration exists between the two groups. Accordingly, the components are
colored, and an animation file (avi) is captured and embedded into the PPT. Users can define
multiple parts.

Run Module Overlay | <Fuel Tank Interaction >
Anmimation tfalse 4
Battery Section Force true
Collision Detection true Fuel Tank I 600074 600023 600052 | ~ | Components Componenlﬁl @
Deformed Shape false
Door Aperture Deformation true =
Energy Distribution true U 1ype =
Exploded View false ®| Test1 " 662204 662205 662206 | v | Components Components | X | @
Fuel Tank Interaction false = =
Test 2 512040 660256 660302 | v | Components. Components | x
Fuel Tank Volume Change true
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Plastic Strain false
Rear Bamer Face Overlap false
Rear Bumper Plastic Strain false
Rear Rail Crush false
Run Statistics false
Spare Tire Bolt Force true
User Defined Output true
10f20 selected
Inputs:

1) Select the fuel tank assembly (components or assembly)
2) Enter atitle that is used as slide title in the PPT report
3) Select the components (assemblies) that might come in contact with the fuel tank assembly

Output report:

Test 1

' < » 00:00.00 =)



Fuel Tank Zone X Assessment
This module is used to evaluate the deformation of fuel tank zone spring elements. It computes
the deformation between fuel tank zone cross members along X direction by measuring the
spring element deformations.

Run 'Module
71 (. Animation
71 <. Deformed Shape
" Door Aperture Deformation
Energy Distribution
Exploded View
| Fuel Tank Zone X Assessment
.~ Fuel Tank Zone Y Assessment
Plastic Strain

MENER G

. Rear Barmier Face Overlap
Rear Bumper Plastic Strain
_ Rear Rail Crush
"] (' Run Statistics
User Defined Output
Velocity Separation

10f14 selected

Inputs:

Overlay <Fuel Tank Zone X Assessment >
false \

false

Filter M | @
true
e |
false Impactor Components
false
faise Wheel Components
false Fuel Tank Components
false
Rear Rail Components
false
false Chassis Components
false
nie Exhaust Components
wue Motor Components
[
1 Title Subcase Type Request Component
|
Element 1 v
BB

1) Filter class to be used if required to filter the deformation curve
2) Fuel tank zone cross members comp ID / Assy ID
3) The spring element request info (from time history file) for plotting the deformation curves

Fuel Tank Zone X
Assessment
3 Title Peak Deformation
Element 1 0.00
Element 2 0.00

i ®

i




Fuel Tank Zone Y Assessment

This module is used to evaluate the deformation of fuel tank zone spring elements. It
computesthe deformation between fuel tank zone cross members along Y direction by
measuring the spring element deformations.

Run Module Overlay | < Fuel Tank Zone Y Assessment >
1 . Animation false 2
717 Deformed Shape false -
liter v
il Door Aperture Deformation true @
| .. Energy Distribution true
I 4 Exploded View false |mpactor ~ | Components Components
1<~ Fuel Tank Zone X Assessment false
[¥] " ©  Fuel Tank Zone Y Assessment false [Wheel v | Components Components
Il {7 Plastic Strain false | |Fyel Tank ~ | Components Components
"I ©’ Rear Barrier Face Overlap false
7] ..’ Rear Bumper Plastic Strain faise | [reo’Ral ~ | Components Components @
Fl ig? Rear Rail Crush false | Ichassis ~ | Components Components
1 Run Statistics false
il User Defined Output true haust ~ | Components Components
L] Velocity Separation true otor +| Components Components
Title Subcase Type Request Component E'
I Element1 v \ v v |I'X | @
1 0f 14 selected Ea. [:’
] M
Inputs:

1) Filter class to be used if required to filter the deformation curve
2) Fuel tank zone cross members comp ID / Assy ID
3) The spring element request info (from time history file) for plotting the deformation curves

Fuel Tank Zone Y
Assessment
Title Peak Deformation
@ Element 1 0.00
Element 2 0.00
Element 3 0.00

- e




Load Path
The Load Path module lets you create following report summary.

1) It creates an image of the vehicle and identifies the location of each cross section that is
defined by the user in the config file

2) It creates a Load Path Section Forces and Properties summary table

3) It also creates Load Path section forces plots for all the cross sections

Run  Module Overiay, Cordguraton
Asveranon fabse
Dash Intrusion Conour Plot tatse
Fiet 1000 v
Dash Intrusion Cross Sechon Ve
Dwtomed Shape taise Toe Possca) Poxson? Poasead Pogdoad Passons Sosmen &
Emotgy Dratrbubon e [ Froe ™ Resr -
Engune Moust F anlure [
I:u-.'mz 100010 v 100016 - 100018 . . . - | x
Eaploded View folse
v Load Paty e Pk S 100012 » 100017 - 100019 - - v - X

Occupant rue

Sebhame LHS 00017 v 500m v 0000}
Podal Column Mobon e >

Subhame R3S 00018 v S000V2
Run Statsses tatse

Shorgus UGS 100002 ~ 100044 - 20004
Svuctrnl Assessment talse Dotga MG 100043 v 100045 v 200008
Sructral Vehucle Kinematics tabse

P v« s 100034
Swucte Plastc Swain talse DO L.
User Defined Ouput true APilar LHS 242001
Vehtle Kinematics Verncal Miger

Pt S 240002

Vehicte Kinomates XY Disp rve APiler RHS 400
Wil Kinemanes tatso Oriveshol LHS 55009 v - 555001

Focker S 10000¢

Rockes RIS 100038

10420 sebecied

Cross Section Locations

Rail Front

Rail Mid

Rail Rear

Subframe Front

Subframe Mid

Subframe Rear

Shotgun Front

Shotgun Mid

v o |N|loa|lu|s|w]|n|r

Shotgun Rear

» 10 A-Pillar Front

oy e A 11 Rocker Front




Load Path Summary

# Title Feak Area( Ix [mm4) Iy (mma) 1{mm4) Sx Sy Feak Area I Iy (mm4) 3 {mma) Sx [mm3) Sy
Load mm2) {mm3) (mm3) Load (mm2) (mm4) (mm3)
[LHE] [RHS]
CKN) CKN)
rl_mi_front
1 Rail Front 141.00 38137 173846.17 5122483 -43216.83 34713 63377 1853 3837 16518 5122492 -45334 53 847.13 63377
8.37
2 Rail Mid 13532 3667 104454 26 6509691 4073848 79297 679.60 1411 3663 63340 79026.63 1764133 791.38 681.85
71
3 Rail Rear 12537 3852 124027.32 7143019 -43017.08 82011 776.17 2744 3852 18420 55540.15 -48530.74 880.11 776.17
6.11
4 Subframe E7.17 17.45 3589.02 B8405.00 0.00 214.27 280.17 1262 17.45 3589.0 8405.00 0.00 21427 280.17
Front 2
5 Subframe £3.52 17381 4033.52 B8729.89 -0.58 22813 250.98 2474 17.81 4033.1 8729.89 0.54 228.20 250.98
a
6 Subframe 48.07 17.45 3525.01 8405.08 0.00 214.27 280.17 26.45 17.45 35385.0 2405.06 0.00 214.27 280.17
Rear 1
7 Shotgun 2395 £64.34 7444415 272987.83 -22515.68 699.06 1554.8 4.45 £64.34 59385, 278937.03 -34545.85 £39.07 1554.8
Front 5 a1 5
B Sheotgun 21.54 3854 3452059 14343848 7054.20 731.54 961.01 2031 3854 47275, 121756.20 3545278 75155 861.32
Mid 78
9 Shotgun 3199 131.04 297734336 423612896 3173750.07 48934 27225 3547 13625 21570 122645329 -445369.53 3312.09 44410
Rear a 1 98.05 k]
10 Rocker 115.19 12065 893454812 336710.24 -176468.24 12426 34543 1731 12065 97954 50432433 995808.24 1242870 34543
Front 70 4 51.07 4
Cross Section Force Plot
Rall LHS Rall RHS
160 —_— 30, T —————
—ri_m1_frontRail LHS Front - 1000] [—=ri_m1 frontRail RHS Front - 1000
| +.r1_m1 frontRail LHS Rear - 1000 | +.-r1_m1 _frontRail RHS Rear - 1000 |
i % @ 7o s 1z 1% 0 i) i 70 W% iz 2% a0
Time[ms] Time[ms]
Subframe LHS Subframe RHS
70~ — e 30, —
[—"1_m1_frontSubframe LHS Front ] | _m1_frontSubframe RHS Fi
|-+ r1m1 frontsubframe LHS Rear - 1000 | +-r1_m1_frontsubframe RHS Rear - 1000
z
v
g
2
0 1 28 98 12 126 140

70
Time[ms]




MPDB Intrusion

This module offers a complete automated post processing solution of the MPDB Frontal
Compatibility Assessment load case. This is done as part of the Euro NCAP offset frontal impact
test procedure updated in 2020.

This new test uses a new barrier called MPDB (Mobile offset Progressive Deformable Barrier)
weighting 1,400 kg (with the trolley weight) which impacts a testing vehicle at a speed of 50
km/h, a zero-degree angle, and a 50 percent overlap. A test vehicle also impacts the trolley at a
speed of 50 km/h. (100 km/h approach speed). The anthropomorphic test device (ATD) in the
front seats will be changed from Hybrid-1ll 50th percentile male to THOR (Test Device for
Human Occupant Restraint) 50th percentile male.

The tool helps the user to determine the assessment area of the PDB in dependence of the
vehicle dimensions and other framework conditions. It calculates the standard deviation value
of the test area thereby allowing to assess the indentation homogeneity/geometry. It also has
the capability to calculate and create the Occupant Load Criterion and Modifier plots

Run Module Owerlay | <MPDE Intrusson >
Door Aperure Deformation wue — ImpactSide Leh w | =
Energy Distribution e i | Node . |
Engine Mouwnt Failure false
Ref coordinate system
Exploded View talae
Fuil Tank Fone X Assessmianl trua N1 SO000000 - Node
Fuel Tank Zone ¥ Assessment ua
N2 S0000033 | ~ Mode @
Load Path Brue
MPDA Intnesion e M3 S0000001 | ~ Noda
Pedal Colwmn Molion brue Encs Dwinclion
Plastc Stran false
Top nght SOO3ATOA0 - Hode
Run Stabisbes talze Togp leh S0037031 | - Node :
Bo®o hit 003727 |~ Wi
Structural Assessmant talse R ! —
Structural Vehicle Kinemalics talse Bosam lek SOOATIIG | Node
Structure Plastic Strain False 6
N B 200000 900001 |-
User Defined Output Wue Bamsei Selechon SO0000 5000017 300002 Componants
Vehicle Kinemabcs Vertcal B Outer Cladding I 800002 « | Companents | @
Vehicle Kinemalics XY Disp B 6
Vehicle Yaw Pitch Foll . R 1850 I
Weld Falure talse Tima Last - @
Wheal Kinemahcs talse
- HRequest I WP_LH_Rocker_A_plr = | @
10f 27 salectad - b
[ k Fiher I 180 ¥ I @




Inputs:
1) The impact side (left or right)

2) The intrusion values to be reported & contoured (node based or element based). If element-
based option is selected, then nodal results are averaged

3) Reference coordinate system, which is a right-handed, three-axis orthogonal coordinate
system that is used for intrusion measurements

4) The 4 corner node IDs that define the front face of the mpdb barrier
5) The barrier component IDs

6) The outer cladding component ID

7) The vehicle width

8) The time step at which the intrusions (normal projection distance from the reference plate to
the barrier) are reported

9) The request ID from binout file used for OLC calculation
10) SAE filter class to be applied on the acceleration curve plotted for the above request

11) The precision required for OLC algorithm (0 means <= 0.1%; 1 means <= 0.001%)

Standard Deviation Calculation

Contour Piot
Naode_vaues(0)
600 000

l 480 000
= 320000
o 160000

= 0000

Max = 451 000
Node 5001

Min = -2 784
HNode 6354




Occupant
Occupant module generates following summary report based on user selected info.

1) Occupant summary table
2) Bar graphs comparing the occupant (Driver/Passenger) results against the regulation criteria
3) Occupant performance plots

The occupant GUI is designed in such a way that if offers flexibility to support various types and
versions of dummies as per the supported impact and regulation types. A snapshot of the GUI is
as shown below.

Select Module Overlay | <Occupant>
Delormed Shape lalse | IstAwLh  1stRw Rght | @
Displ t Plot fal =
replacaman alse Durnmmy Mode! | HUM_HILSF v | Oumeny version | |config = Fanet
e true
i i e | IstRwlARestaint Type  Beled - | 4
ngi talse

false
true 5
- 1st Rw Lft Injury Criteria Subcase Datatype Raquest Companent Filter
Load Path true HEAD_ACC_X v B v " . |
-] Occupant true
HEAD_ACT_Y
Pedal Column Mobion true
Plastic Strain false HEAD_ACC_Z
Hun Statistics false
HEAD_ACC_RES
Structural Assessment false
Structural Vehicle Kmemabics talse NECK_UPPER_MOMENT_Y
Structure Plastic Strain false
NECK_UPPER_FORCE_X
User Defined Output true
Vehicle Kinematics Vertical true NECK_UPPER_FORCE_Z
Vehicle Kinematics XY Disp true CHEST DEFLECTION
Vehicle Yaw Pitch Roll true -
10f 28 selected P F CHEST_ACC_X
Inputs:

1) Tabs allowing users to define occupant (driver & passenger) info independently

2) Dummy model selection option. Currently for the Front impact type, FMVSS 208 regulation & full-
frontal protocol, we support Hybrid Ill 51" & 50™ percentile dummy types.

3) Dummy version selection. Users can either select a particular version number from the drop down or
set it to config option. When selecting a version number, all the subcase, datatype, request &
component types along with filters are predefined based on defaults config file. When user selects the
config option then it is user’s responsibility to define all the inputs. This is especially needed when using
a newer dummy version.

4) Dummy restraint type. Currently for the FMVSS 208 regulation & full-frontal protocol, two restrain
types are supported namely Belted & Unbelted.

5) Driver / Passenger Injury Criteria selection. This option is enabled only when the dummy version is
set to config. User should first make sure to load the Time History file (binout) by clicking the Search
button. After loading the file, user can start defining the appropriate subcase, datatype, request &
component types for each of the injury criteria.



Note:

In addition to above inputs, there is 1 Rw Lft ID & 1% Rw Rght ID. This option is enabled or used only
when the dummy version is set to anything other than config. This is needed by the tool so it can
differentiate between driver & passenger request IDs when plotting the occupant injury curves.

Select Module

Overlay | <Occupant

_ Deformed Shape false | | 1StRwLR  1stRwRght
&7 Displacamant Plot false Dummy Model | HUM_HILSF Dummy Version  config < | Resat
' Door Aperture Deformation true
.+ Energy Distibution true 1stRwLRestraint Type  Betled -
.+ Engine Mount Failure false
. Fuel Tank Interaction false
. Fuel Tank Zone X Assessment true
. Fuel Tank Zone ¥ Assessment wwe 13t Rw Lt Injury Criteria Subcase Datatype Request Component Filter
' Load Path e HEAD_ACC_X | N
- - HIS0TH_DUMMY-1_HEAD_ACCELEROME TER_X 2000001
Decup L] HEAD_ACC_Y ::?: o] HIS0TH_DUMMY-1 HEAD_ACCELEROMETER ¥ 2000002
. Pedal Column Motion true - ¢ H350TH_DUMMY-1_HEAD_ACCELEROME TER_Z 2000003
Plastic Strain false HEAD_ACC_Z slout ] HISOTH_DUMMY-1_CHEST_ACCELEROMETER X 2000004
- A ot ol = glstat H350TH_CUMMY-1_CHEST_ACCELEROMETER_Y 2000005
. Run Statistics. se ntforc. H3S0TH_DUMMY-1_CHEST_ACCELEROMETER _Z 2000006
() Structural Assessment false G :,ms,,m 7 HOSOTH_DUMMY-1_PEL\IS_ACCEEROMETER X 2010007
Structural Vehiele Kinematies false NECK_UPPER_MOMENT ¥ nedout S S S A — >
| Stucture Plastic Strain false refore
NECK_UPPER_FORCE_X radner - - b -
. User Defined Output tue
. Vehicle Kinematics Vertical tue NECK_UPPER_FORCE 2 v v ~ M
. Vehicle Kinematics XY Disp true LY " R L m
(. Vehicle Yaw Pitch Roll tue
10f28 selected elle CHEST_ACC_X M * I F
Occupant 1st Rw Lft Internal 1st Rw Rght Internal
Iteration main_iter_ main_iter_
Dummy model HUM_HIII_5F HUM_HIII_5F
Restraint type Belted Belted
HIC [15ms) 480 480
HIC (36ms) 427.28 - 427.29 -
Upper Neck Tension +Fz (N) 1880 1880
Upper Neck Compression - 1810 1810
Fz [N)
NTE 0.67 0.67
NTF 0.67 0.67
NCE 0.67 0.67
NCF 0.67 0.67
Chest Cumdur (3ms) (g) 49 49
Chest Deflection {(mm) 40 40
Left Femur Compression -Fz 5310 5310
(N}
Right Femur Compression - 5310 5310

Fz [N)
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2
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- [Max 0.347 @3104 | s [Mtax 0298 @ 9856 |
Min 52369 @ 65.68 Min -5.478 @ 6056
53 53
(] ] ) D @ @ ] ) % 3 i £ 3 = @ 72 = % 8
Timeims) Timeims}
Hewd AccelZ Head Accel-Res
1z "
108 54
52 a8
78 az
&4 36
2
55 % 30
18 Y
e " Max 52357 @ 66.24]
HIc1S: 218241
ol Max 10285 @ 7232 - | Mache: 408263
Min 1618 @ 11968
a8 » 5
iz e 3 0 7 ) % 168 (] [ E] 3 ] 72 ) % 168

]
Timejms)




ODB Intrusion

This module is used to measure the vehicle intrusion as per IIHS — Offset Barrier crash test
protocol. The test vehicle is aligned with the deformable barrier such that the right edge of the
barrier face is offset to the left of the vehicle centerline by 10 + 1% of the vehicle width.

A total of 14 measurement locations are used in general (on the driver-side interior & exterior
of the vehicle) and their longitudinal, lateral & vertical displacements with respect to a user
defined coordinate system are measured.

The following are the locations for measuring the vehicle intrusion.

Steering column (one point), lower instrument panel (two points), brake pedal (one point),
toepan (three points), left footrest (one point), seat bolts (typically four points), A-pillar (one
point) and B-pillar (one point).

In addition, user can enter the scale factor along with the criteria values. User can also enter as
many additional measurement locations as needed.

Sebect SCript module Overlay | <008 inkusion>
Dhash Insrusion Contour Plot tadsi OupTyps _ 8
Dash Infruseon Cross Sechen e _
Delemed Shape alsa Rel coondinaie syskem
Droos Aperae Leformaton trae Ongn QO N4 -
Enesgy Distrbustson true e —_— . @
Engene Mousd Failure false

Laploded View tiso Z amrs P85S

Fusel Tank Zone K Assessment true

Fusel Tank Zone ¥ Assessment e

Load Path trun
= D06 Intrumion s POTRIGS -
Puclal Column Mation -

Plasbc Siraen i

un Statrabes Trat
Measuremant post zoss  Labal Request Scals Facion FAC Good hcceptabis Maignal  Poar

. * FEOETHGT . 8 140 15 . 300
Huwctural Assoasmen Tadse
50 300

Sireciural Vehicle Kinemabcs Tatsar - 131663 - 03 140 150

Stnsctine Plasie Swain (o

User Dafined Cuwipui — ] ! -
Webecle Kinematcs Veriical e 1643
Ndrbirin Wimmmetien ¥ Plime b
16126 sabecied - - SEH00756
Inputs:

1) The seat correction option, whether seat correction should be considered or not when
calculating the intrusions

2) The timestep at which intrusions should be measured (last timestep or dynamic max
timestep)

3) Reference coordinate system, which is a right-handed, three-axis orthogonal coordinate
system that is used for intrusion measurements

4) The request IDs for the four seat bolts (front and rear left & right locations)

5) The request IDs for all the measurement locations where intrusions will be measured



Foot_Rest 0.80

Dash_Left 0.80

Dash_Center | 0.B0

Dash_Right 0.80

Brake_Pedal | O.B0

IP_Left 0.80

IP_Right 0.80

A_B_Pillar 0.80

Occupant Kinematics Modifier

Seat Attachment Relative
Vert. Displ. = 60 mm

Structure Modifiers

e
e

Seat Mount Plots LROSEAT FootRest Plots




Pedal Column Motion
This module is used to generate a summary report for brake pedal and steering column.

1) A summary table capturing deflection value (X, Y, Z min & max displacement values) and time
for both brake pedal & steering column

2) An image capturing the location of brake pedal & steering column parts

3) X, Y, Z and resultant displacement plots for both brake pedal & steering column

Run | Module Overlay Configuration
Ansimalan Falae
[racsh Inbrusion Conbowar Phod fakse -
e Valkos
[racsh Inbresion Cross Seclion rse
Tracking_Syslam
Dratormad Shapsa (=1
Enargy Disiribuion trise N 15849041 1
Engena Mount Failure fakse M2 16819164 4 @
Exploded View false
Load Path truse: W3 1538433 1
Chccupant tree
Ld Pedal Colunn Motion [ Measuiemen|_Pams
Curve Nams: Requast
Fun Statisbcs lalse
l Saeanng_Wheel S3154767 'I
Siruchaal Assasament talua | Birosk_Padsl SE00075E "| @
Linecharal Vahicls Kinomabscs Fakue
Sirechara Plastic Sirasn Fakae
Tratiung Meduls
Whser Defned Ouipud s
Wehscle Kinematics Vertical triser BOLY S0E | 15034 15035 ~ | Companesis ';“mc"“"‘i @
Wehecle Ksnematcs XY Desp e
W heol Kinematics false Wiew wilh Modes Module
DASH ASSEMBLY 7 * | Assemblies ﬁsstn’bieJ @
CROSS CAR BEAM | 1 - | Assemblics A:sun’ble1 @
1 of 20 slacted
Inputs:

1) The 3 nodes N1, N2 & N3 defining tracking system

2) The steering column name and the corresponding request ID required for plotting
3) The brake pedal name & request ID required for plotting

4) The body side component IDs required for capturing tracking system nodes

5) DASH assembly ID

6) Cross car beam assembly ID



1_mi_front

Break_Podal (3

.|
(gpsmwml

Node 1D 58359 56000756
Deflection [mm] | Time {ms} Deflection [mm] | Time [ms]

X Min 002 368 847 4832
X Max 2148 106.64 13852 95.76.
¥ Min 1141 109.12 16,01 1712
¥ Max 3.46 57.76 345 5072
ZMin -59.28 1320 203 55.76
ZMax 0.69 4456 59.55 95.60
X@TMax 2144 129.92 13852 129.92
Y@TMax 1141 129.92 1601 129.92
Anchor Node 1D | 15849041 15839164 15838433

Gnplacomers et
s




Plastic Strain
This module is used to generate a summary report of plastic strain for the components on the
outer side of the vehicle structure.

Run Module Overtay <Plasic Skan>
Ammation talse
SexiesEece herisp Tae Componzts @ MaxValue  Adgacent CompsjAssy @ View @ -
Deformed Shape
Door Aperture Deformation [ (‘D'Bwarm“'meoxm—mmn «| Components |I> Iuom «| Components "Lul v uI
ey Doributon BPillar Out 140417 ~ Components 4 140417 «| Components Let . X
Exploded View
Fuel Tank Zone X Assessment talse Rocker Out 125178125175 ~ Compcnaents 5 ~ | Components lso v X
Fuel Tank Zone Y Assessment talse
Rockerha 125178125160 ~  Components 2 ~ | Compononts Iso v X
Load Path ue Rooflner 190027150119 150161 |+ Components 3 140417 160059 ~ | Componants Iso v X
Oeomest e Roof Quier 190023 150022 ~ Components 5 140417 160059 ~ | Components Iso v X
Plassc Swrain talse
Run Statistics talse APflarine | 140047274123 ~ | Companents 6 6 ~| Assembles v | X
Structural Intrusions. true
User Dofimod Output e APflar Out 140084 ~ Componants 7 ~ | Componenss - | X
Velocity Separation tue FrostDoor 200028 200024 200031 |~ | Components ] 140022 290041 ~ | Components Lot * X
Weld Failure tuo
RearDoor 210045 21004321004 +  Components 1« 9 200021 «| Components | 1+ Lot v lx
10617 selocted =
R0 Rl
Inputs:

1) The component label

2) The plastic strain component IDs to be plotted

3) The plastic strain limit that is set when applying the contour (Enter the percent value)

4) The adjacent (or neighboring) components to be included in the image (transparent mode)
5) The standard view that should be used when capturing the image

Contour Plot

Effective plastic strain(Mag, Mid)

Simple Average
5.90E-01

[ 5.00E-02 @
4.37E-02

— 3.75E-02
3.13E-02

~ 2.50E-02

- 1.88E-02

[ 1.25E-02
6.25E-03

— 0.00E+00

Max = 5.90E-01
Node 2072088

R



Run Statistics

This module creates following summary info.

1) Model Information summary containing Program Name, Gateway, Run description, vehicle

weight, solver version, run time etc.

2) Run Quality report which consists of termination time, termination type, mass added, energy

ratio etc.

3) Plots consisting of global energy plots, added mass & time step plots and energy ratio plots

4) An image containing vehicle mass & geometric measurements

5) Material Internal Energy plots for the user defined Top N parts

Run  Module
Ansmation
Dradh Inbugion Coflois Plal
Dash Inrusion Cross Seckon
Dolomad Shape
Enangy Distribution
Engine Mount Failure
Exploded Yiew
Load Path
Decupant
Padal Colisnin Molion

= Run Staliskcs

Sruchwal Assessmaent
Sruchmal Wehicle Kinematics
Structhme Plastic Swain

User Dwfimed Output

Vishschs Kanamatics Vanical
Vahicle Kinematics XY Disp
Weld Faalure

Wheel Kinematics

1l 21 sudecked

[ Ceafiguration

Falee
talae
ue
talsa
frue
falsa
false
e
rue

s

talsa

false
false

Haslna

iidii

false

Made! indo start ye

Program Mamae 2020_Mustarg
Gateway LN

Run Dicnpion

Restrani Staius Linbefied
Bady Style Coupe
Engne/Traramission 5L VE

Test Spead 5

Dirrwalineg WD

AcFibar veth Faikes EPS @ tadure = 010% @

Impactar A;wmblrltl:rnnuneni 5

*  Assambles | @

x ¥ 4
Froni Whael Cocidinaies | 1438 453 458 Node | @
Rear Wheel Cocrdinales I 4154 478 464 Nodae I @
Maximum N Curves Ll I @




Model Info Summary & Run Quality Report

Program Name

Test

Gateway

abcd

Run Discription

Side Impact test run

Restraint Status Belted
Body Style Sedan
Engine/Transmission va
Test Speed 35 Kph
Driveline AWD
Run Name Maink
Engineer tejasr

Model Run Date

0s/18/2021

Test Mode

Side CIAS! - IHS OLD (Pre 2021) MDB

Gross Vehicle Weight

1826.09 kg

Impactor Weight 0.00 kg

Total Weight 1826.09 kg
Vehicle Front Axle 1016.54 kg

Weight

Vehicle Rear Axle 809.55 kg

Weight

Solver Version mppsR7.1.2
Number of CPU 8CPU

Run Time 21 hr 41 min 54 sec

Termination Time

Termination Type

Mass Added @ T=0 [%]
Total Mass Added [%]

Total Mass Added [ke]
Energy > Hourglass [%]

Energy -> Ratio [%]

Global Energy, Added Mass, Time Step & Energy Ratio Plots

PEitd

ey

L e martcs ssegy

Vehicle Mass & Geometric Measurements

o adaed

Vehicle Mass (kg) 1826.09 kg
Front Axle weight % 55.67%
Rear Axle weight % 44.33%

Tevedis

i

=TI

X:235357 |
j v:-1437.38)

Run Quality Result Target

0.2 ms

<10%

1= Energy
Ratio < 1.01

e gt v




Material Internal Energy Summary

Material Internal Energy - Exploded View (Top 10)
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SORB Intrusion

This module is used to measure the vehicle intrusion as per IIHS — Small Overlap Barrier crash
tests. The test vehicle is aligned with the rigid barrier such that the right edge of the barrier face
is offset to the left of the vehicle centerline by 25 + 1% of the vehicle width.

A total of 18 measurement locations are used in general (on the driver-side interior & exterior
of the vehicle) and their longitudinal, lateral & vertical displacements with respect to a user
defined coordinate system are measured.

The following are the locations for measuring the vehicle intrusion.

Steering column (one point), left instrument panel (one point), brake pedal (one point), parking
brake pedal (one point), footrest (one point), seat bolts (two points), left toe pan (one point),
upper dash (one point), lower hinge pillar (three points), upper hinge pillar (three points) and
rocker panel (three points).

In addition, user can enter the scale factor along with the criteria values for each of the
measurement points. User can also enter as many additional measurement locations as
needed.

A detailed report is generated automatically. The report consists of an intrusion chart and a
summary table displaying the intrusion values (actual & scaled values) for all the measurement
points along with SORB rating info (Lower & upper occupant compartment rating as well as
overall rating). The report also consists of relative displacement plots for all the points.

< SORB Intrusion >

Impact_Side Lett impact - Driver - @
ceEtamsnes

Refcoordinate system

Origin 1004

YZ plana 1m2 - @

Z axis 1020 v

Seat mounts

1023 i
1036 v @

Measurement point zone Sub-zone Label Requests Scale Factor Internal Good Acceptable Margnal  Poor 4
Lower_Occupant_Com ~  HingePillar ¥ Lower Hinge Pillar 20495293 20495569 204 ~ 1 140 150 225 300 400 | = |@)
Lower_Occupant Com ~ Foofrest + FootRest 20286848 ~ 1 140 150 225 300 400 | x
Lower_Occupant_Com + |Footrest *| Left Toepan 20283261 v 1 140 150 225 300 400 | x
Lower_Occupani_Com ~| Foowrest ~||Brake Pedal 19001434 ud 1 140 150 225 300 400 | x
Lower_Occupant_Com ~ |Footrest ~| Parking Brake 1044 v 1 140 150 225 300 400 | x
Lower_Occupant_Com ~ RockeiPanel ~| Rocker Panel 20490054 20486478 204 ~ 1 35 50 100 150 400 | x
Upper_Occupant_Com | | SteeringColumn ~| Steering Column 170223875 - 1 5 50 100 150 400 | x
Upper_Occupant_Com ~| |HingePillar ~| \Upper Hinge Pillar 20501673 20502280 205 |~ 1 50 75 125 175 400 | x
Upper_Occupant_Com ~ |Footrest ~| Upper Dash 33005391 v 1 50 75 125 175 400 | x
Upper_Occupant_Com | |Footrest +||LeftInstrument Panel | 39171574 v 1 50 75 125 175 400 | x




Inputs:

1)
2)

3)
4)

5)
6)

The impact side (left or right impact side with driver or passenger)

The seat correction option, whether seat correction should be considered or not when
calculating the intrusions

The timestep at which intrusions should be measured (last timestep or dynamic max
timestep)

Reference coordinate system, which is a right-handed, three-axis orthogonal coordinate
system that is used for intrusion measurements

The request IDs for the two seat bolts (Rear left & right locations)

The request IDs for all the measurement locations where intrusions will be measured

Outputs

Intrusion Chart:

Occupant Kinematics Modifier Structure Modifiers
Structural Integrity

Seat Attachment Relative
Vert. Displ. > 60 mm
Fuel/HEV System Integrity




Summary table with SORB rating:

Location Scale Factor Intrusion [mm)
Lower Hinge Pillar 0.80
Foot Rest 0.85
Left Toepan 0.75
Brake Pedal 0.82
Parking Brake 0.85
Rocker Panel 0.90 82.59 74.33
Steering Column 0.80 28.85 71.08
Upper Hinge Pillar 0.65 103.14 67.04
Upper Dash 0.70
Left Instrument Panel 0.91 9¥:39! 88.62
Occupant Kinematics Modifier Structure Modifiers SORB Rating
Seat Attachment Relative - Structural Lower Rating _
Vert. Displ. 2 60 mm Integrity Ly R ACCEPTABLE
Fuel/HEV ) Overall Rating ACCEPTABLE
System Integrity
Relative Displacement plots:
LowerHingePillar Plots
Seat Mount Plots LROSEAT -




Structural Assessment
This module is used to create Effective Plastic Strain (EPS) contour on Dash & Door assemblies
and locates & highlights various measurement points such as Left IP, Right IP, Footrest etc.

Run  Module Overlay | Corfguratan
Aremanon taise N 16048047~ Node
Uash inrusson Contour Plot tahe
N 1Hvee - Node
Daah intrusion Cross Section ue
Defoemed Shape tabe N ) - Node
Enetgy Dishibution rue
Engine Mownt Fadlure e
264 15% -
v 4 View Body Sde Asseabbes/ Conponents 1150264 150368 Compareris Comporants
Load Path e Dash Assemblos/Comporents b 400 = Compormrty Assonbies @
Occupant roe
b -
Pedel C Motion pessh Doot Assembbes/Compotents as Compormnty Ass0MbNS O
Plawic Sran @ Tme Lont -] @
Run Ssasshc Talse
= Muasuerant Poats
v Swucsral A . o Curve Name Request v
Stuctaral Vebecle Kinamatics tatse © [mm I;semm . ] @
Swuctore Mastic Senin tatie
Rughe 1P Beoh a2 -
User Defined Output [ it o -+
Vehicke Kisemates Vecal L Foor Pt 2402967 -
Veohicke Kinomatcs XY Disp e .
Wheet Xk < L8 Tospan 26062963 - x
Coartmr Towpan 24062965
Fuight Tospas 2405294 - x
APt Doce 1588197
10120 selechod Bk Door 15881147

Inputs:

1) The 3 nodes N1, N2 & N3 (request Ids) required for defining tracking system
2) The body side component IDs required for capturing tracking system nodes
3) The Dash assembly ID required for highlighting measurement points

4) The Door assembly ID required for highlighting A-Pillar & B-Pillar nodes

5) The time step at which plastic strain contour should be applied

6) Measurement point name

7) Measurement point request name from Time History file (binout)

) / o

FootRest] . Center ToeRight Toepan)



Structural Vehicle Kinematics

This module lets you create plots such as lateral velocity and lateral vs longitudinal
displacement for user selected nodes from the Time History file.

Run

Module

Pedal Column Motion

Run Statistics

Structural Assessment
Structural Vehicle Kinematics
Structure Plastic Strain

User Defined Output

Vehicle Kinematics Vertical
Vehicle Kinematics XY Disp
Weld Failure

Wheel Kinematics

10f21 selected

Inputs:

1) The filter class to be used
2) The label used as curve name when plotting

3) The request ID from the time history file

Lateral Velocity

Overlay

true

false

false
false
false
true
true
true

false

Configuration

Filter 180 .. |®
Title Type n‘i:n
@ LHS RockerB-Pillar | 15036907 v % @
LHS Rocker A-Fillar 16908657 v | X

Lateral Disp vs Longitudinal Disp
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2
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Structure Plastic Strain

This module allows to plot plastic strain for front structures that include BIW & subframes. The
plastic strain result data type is contoured, plastic strain limit is set as per user input and four
specific images are captured in Left, Right, Top & Bottom views.

Run |Module COverlay | Configuration
f Deformed Shape false = =
- Energy Distribution e Tide
Engine Mount Failure falsn
Tracking_System
Exploded View Falma
Load Path e L1 15843041 |+ Node
g Occupant true 2 15838164) | Node @
s Padal Column Motion sz
N3 15838433 |~ Maode
Run Siatistics false
Plassic Sirain @ Timq Last 1@
r Struclural Assessment Talse
Struclural Vehicle Kinemabes lalse
¥ - Stuctre Plastic Strain false Plastc Sran Limi‘l‘lel 5 ‘ @
Liser Defined Output s
r Vehicke Kinemabcs Vertical e
Vehicle Kinematics XY Disp e ) 8 * | Components Assemblies @
Wheal Kinematics false

1af 20 selectad -
Inputs:

1) The 3 node IDs (request ID) required for defining tracking system

2) The time step (Last / Max) at which plastic strain contour should be applied
3) The plastic strain limit to be used as upper limit for contour legend

4) The BIW assembly or component ID

Structure Observations Front Structure EPS - Left

Contour Plot
Effective plastic strain(Scalar value, Max)
Simple Average
5.000E-02
[ 4.393E-02
3.787€-02
= 3.180E-02
[ 2.573E02
1.967€-02
1.360E-02
[ 7.533E-03
1.467€-03
= -4.600E-03

Max = 1.803E+00
Node 10049911




User Defined Output
As the name suggests this module allows users to plot program specific Time History data. The
plots are created based on user defined list of inputs as shown in the Ul below.

.....

.....

raw
= -
VAL T L
s Slabete s Lk
Hirwe e Azsevement e
e el Votscls Naramanc taine
e e Plasts S talse ] - * warryy o~ -
- Lbwer Dl Drpest Ve
S
Whese! Kpnerialec n Tadwe
1 ol X) patected
Inputs:
:

For each user defined plot, following set of inputs are required.

e Label to be used as plot header

e Subcase name, Y Type, Y Request & Y Component from the Time History file
e Filter class to be used

e Note with Min & Max value is required to be created

e X &Y axes scale factors if required to be used

e Window number to be used when plotting the curves

e Y axis unit to be used for plotting the Y vector

udo_1 udo 3
0.02 2,50E+05.

2.25E+05

2.00E+05

1.75E+05

1.50E+05

1.25E+05

nodout
glstat

1.00E+05
7.50E+04

5.00E+04.

Max=0.0325424
Min=2.99268e-07 2.50E+04-

——

60 80 100 120 1@ 0 20 0 60 80 100 120 140
Time [ms] Time [ms]

|[——=r1_m1_frontudo_1 -- CFC60 ——r1_m1_frontudo_2 - CFC60| ——ri_m1_frontudo_3 ~ CFC60 —— r1_m1_frontudo_d - CFC60

o 20 40




Vehicle Kinematics Vertical
This module generates a vertical (Z) displacement plots for LHS & RHS Rocker A-Pillar & B-Pillar
node IDs (request IDs), The report contains following info.

1) A summary table capturing Z displacement min & max values along with time step values for
LHS & RHS Rocker A-Pillar & B-Pillar node IDs

2) Images isolating BIW & LHS & RHS Rocker parts

3) LHS & RHS Z displacement plots along with average plots for both A-Pillar and B-Pillar node
IDs

Run  Module Owerlay | Configuration

Drash Intrusion Contouwr Plot false

Dash Intrugion Cross Seclion True Title

Deformed Shape false

Energy Distribution rue RHS Rocker B-Pillar |15|II:S1 &7 - | @

Engine Mount Failure false RHS Rocker A-Pillar |1E|'3[|EIE~5? = @

Exploded View false

ot Path e LHS Rocker B-Pillar |15n339:|? v ] @

Occupant rue LHS Rocker A-Pillar I1533' a0 - | @

Pedal Column Molion e

Run Statistics false LHS Rocker Comp ID | 100511 ~ | Components @
RHS Hocker Camg IDY 100510 = | Components @

Structural Assessment false

Structural Vehicle Kinematics false

Structure Plastic Sirain falze Fitier CFCa0 ¥ @

User Defined Output true

L ‘U'-vh.u:h Kllum:l:.c: Vartical frus BIW 789 = [m—— Assemblies
Vehicle Kinemaltics XY Disp true
Wheel Kinematics false
1 of 20 selected

Inputs:

1) RHS Rocker B-Pillar request ID from Time History file (binout)
2) RHS Rocker A-Pillar request ID from Time History file (binout)
3) LHS Rocker B-Pillar request ID from Time History file (binout)
4) LHS Rocker A-Pillar request ID from Time History file (binout)
5) LHS Rocker component ID

6) RHS Rocker component ID

7) The cfc filter class to be used

8) BIW component or assembly IDs



Title Vertical Displacement
r1_m1_front
MAX [mm] TIME [msec] MIN [mm] TIME [msec]

& Pillar [LHs] 0.00 0.00 -87.43 129.92
A Pillar [RHS] 12992 17.29 64.60
A Pillar [Average] 0.00 0.00 -30.96 12080
B Pillar [LHs] 0.14 744 -51.60 129.92
B Pillar [RHS] 63.47 12992 -ua 65,04
& Pillar [Average] 643 129.92 1113 67.36
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Vehicle Kinematics XY Displacement

This module generates following summary report for the Rocker A-Pillar and B-Pillar LHS & RHS

nodes.

1) It plots X & Y direction Acceleration, Velocity, Displacement plots along with average plots.

2) It creates a summary table with the max values for the above plots.

Run Module

(€

Load Path
Occupant

Pedal Column Motion

Run Statistics

Structural Assessment
Structural Vehicle Kinematics
Structure Plastic Strain

User Defined Ouiput

Vehicle Kinematics Vertical
Vehicle Kinematics XY Disp
Weld Failure

Wheel Kinematics

1 0f21 selected

Inputs:

Overlay

false

false
false
false
rue

true

true
false

Configuration

Tile

RHS Rocker B-Pillar

RHS Rocker A-Pillar

LHS Rocker B-Pillar

LHS Rocker A-Pillar

15028167 v @
15331380 v @
[T5036507 10)
| 16908657 1@
|CFC 60 \{ @

1) RHS Rocker B-Pillar request ID from Time History file (binout)
2) RHS Rocker A-Pillar request ID from Time History file (binout)
3) LHS Rocker B-Pillar request ID from Time History file (binout)
4) LHS Rocker A-Pillar request ID from Time History file (binout)
5) The cfc filter class to be used when plotting for above request IDs

Outputs:



RHS LHS Average | RHS LHS Average | RHS LHS Average
Rocker B-Pillar 40.75 46.16 37.37 17.90 17.89 17.89 1360 1208 1273
r1_m1_front
Rocker A-Pillar | 47.75 39.47 37.15 17.89 17.90 17.89 1207 1343 1270
Rocker B-Pillar Average Acceleration Rocker B-Fillar Average Velacity Rocker BPillar Average Displacement
o —ri_m1_frantAverage Acceleration| 3 — ri_m1_frantAverage Velocity| —ri_m1_frontAverage Displacement|
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Vehicle Yaw Pitch Roll

This module generates the summary report capturing the vehicle rotations (yaw, pitch & roll)
for the user selected coordinate frames. The module requires input selection of 2 nodes to

define just the X-axis definition, or 3 nodes to define the X-axis and the XY-plane.

The Yaw, Pitch and Roll angles are calculated using Euler angles with the definition at Time=0.0
taken as the starting orientation. The default for the rotation sequence is "ZYX" and the user

has the option to change to any of 5 other pre-defined sequences. User can also select between

plotting 2 of the 3 angles or all 3 angles. If input is defined for the Left-Hand Side and Right-
Hand Side coordinate systems, the average of the two is also plotted.

1) It plots LHS, RHS & Average yaw, pitch & roll plots based on the inputs defined
2) It also creates a summary table with the yaw, pitch & roll values (in degrees)

Select Seript madule
Funl Tank fone ¥ Assessmant
Losd Path
Occupant
Pedal Column Motion
Plastic Strain

Run Stalisbcs

Structural Assessmant

Structural Wehcle Kmnemabos

Structure Plastic Strain

User Defined Outpat

Vahicle Kinematics Vermcal

Vehicks Kinematics XY Disp
Vehicke Yaw Piach Roll

Weld Faillure

Whao! Kinematics

1 of 26 selected

Inputs:

Overlay

< 'Wehicle Yaw Piach Roll »

LHS Coordmaie Frame

LHS Basa Mode 21093646 | = Mivde
LHS X-zos Node 21099007 | ~ Med
LHS XY-plase Node 021810 Mod:
RHS Coondnaie Frama

RHS Base Nade 21029001 | ~ Niode
RHS X-aws Node 2102572 = Mod
RHS XY plane Node 0S| = MNod

Rotabon Sequence F ¢ 4 @
- .

1) 3 nodes defining LHS coordinate frame (3D model)
2) 3 nodes defining RHS coordinate frame (3D model)
3) Rotation sequence (ZYX, ZXY, XYZ, XZY, YZX & YXZ)

4) Quantity to be plotted




Outputs:

Vehicle Yaw / Pitch / Roll
Side Yaw [degrees) Pitch [degrees] Roll [degrees]
LHS 8.138 2313 3538
RHS 8.402 1.967 31.669
AVG 0.804 0.228 3.603
Vehicle YawPitchRoll Plot
0 ‘Wi - Vi N Wi PR . Wehiiie  Ball
» -
!
o | i
: b t
5 F " = s - T g % - " 0]
Tirnen [rron| S ——— T [rrri]

_—'ﬁl.lﬂ - Ve — Wwkicls BHS - Yaw — Vehicls 284G - TI-_

_—H LMS - Roll — Vehxle REL - Boll — Yehick 890G - Iﬂ"



Weld Failure
This module generates a detailed report of all the welds ruptured based on the user selected
weld material. Following weld types are supported.

a. 1D beam spot welds

b. Single hexa spot welds

c. Hexa nuggets (cluster of hexa elements)

d. Hexa adhesives

The detailed PPT report generated can be categorized into following different sections.

e First two slides give you the global viewpoint. It contains the complete view of the
vehicle withall the ruptured welds color coded as per the failure time contour &
another slide showing the cumulative graph of the ruptured welds across the
simulation time steps.

e The subsequent slides capture the detailed report for each of the ruptured weld for
each of theweld type found in the model.

e For 1D beam spot weld & single hexa spot weld types, the report contains an isolated
view ofthe weld & its linked components & a graphs showing the axial, shear &
resultant plots acrossthe time steps.

e For hexa nuggets & hexa adhesive weld types, the report contains detailed view of
the weldcontaining the linked components.

Run Module Overlay <Weld Failure >
Animation false

Deformed Shape false “
Subcase Yiype Ycomp
Door Aperture Deformation true
1D Weld
Energy Distribution true
Exploded View false Axal elout v beam v axial
Fuel Tank Volume Change false Shear elodt o [bearn v [shear_s 15 @
Fuel Tank Zone X Assessment false
Fuel Tank Zone Y Assessment false  [Resultant iout erjoasm * {shoar.]
Plastic Strain false Solid Weld
F. i fal:
Rear Barrier Face Overlap alse Avial s e lewtore - [al
Rear Bumper Plastic Strain false
Rear Rail Crush false  [Shear sworc v sworc v |shear v @
Run'Statistics false | |nosuttant swlorc v |swlorc  |v |resultant_moment v
Spare Tire Bolt Force false
User Defined Output true

Velocity Separation true Impactor
a Weld Failure true 2 ~ | Assemblies |©

Assembly to consider
| 9 ~ | Assemblies |@

Weld Material Card Selection L

10f 17 selected & [» l MATL196 N x I@




Inputs:

1) The time History info (binout) to be used for 1D beam spot welds axial, shear & resultant
graphs

2) The time History info (binout) to be used for single hexa spot welds axial, shear & resultant
graphs

3) Impactor assembly / component ID

4) Assembly ID / Component ID list (optional) to be used to find ruptured welds for
reportgeneration

5) Weld material ID used to find the ruptured welds

Global viewpoint:
Spot Weld Failure Spot Weld Failure Plot

Contour Plot
FailureTime(Value)

0.20
[ 0.14
i 013
= 012
| 0.10

= 0.09
= 007

0.06
0.04
l 0.03
0.01
0.00

)

S et
ot et

1D beam spot weld / Single hexa spot weld report

Spot Weld Failure Detail View Spot Weld Failure Plot
Contour Plot > .
FailureTime(Value)
0.20
l 0.14
& 013 !i"
g 012
I oo "
= 0.09
= 0.07




Hexa nuggets report:

Contour Plot
FailureTime(Value)

100.00 ~

95.00
85.00
75.00
65.00
55.00
— 45.00
35.00
25.00
15.00
5.00
0.00

fis33077
300

Hexa adhesives report:

Hexa Adhesive Failure Detail View

Contour Plot
FailureTime(Value)
100.00
95.00
85.00
75.00
65.00

-~ 55.00

— 45.00
35.00
25.00
15.00
5.00

0.00

=S

R2FB_S11146_A|EXT|FLR|PAN|SD|RR|0.8mm

R2HB-527944-A| 10| REINF RR LP OPG LWR|0.8mm

R2HB-540452-A| 22| PNL LWR BK I|S[0.7mm

y

1)R2FB-529299-A|13|BRKT QTR PNL TO WHL/HS|0.65Smm
2)FNA7537534| 1| XXXX-X279A33-A (SUPT BDY SD PNL TO WHL/HS LH)|0.95mm




Wheel Kinematics

The wheel kinematics module lets you generate report containing images (bottom or top view)
highlighting suspension, wheel & rocker at various user defined time steps.

Run Module
F Dash Intrusion Contour Plot
Dash Intrusion Cross Section
r Deformed Shape
Energy Distribution
Engine Mount Failure
Exploded View
Load Path
Occupant
Pedal Column Motion

Run Statistics

Structural Assessment
Structural Vehicle Kinematics
Structure Plastic Strain

User Defined Output

Vehicle Kinematics Vertical
Vehicle Kinematics XY Disp
v Wheel Kinematics

1 0f 20 selected

Inputs:

1) Rail assembly or component IDs

Overlay | Configuraton

false
true
false
true
false

false

false

2) Chassis assembly or component IDs
3) Side Sill assembly or component IDs

4) Tire assembly or component IDs
5) View to be used when capturing images

N3

Titke Type

Rail S00600 500601 500162 | v Components Componenlj
Chassis M_F-SUSP ~ | Components Assembbes
Side Sill 100510 150320 150343 |~ Components | -+ Component] @
Tie 545016 545012 ~ | Components Componem{ 9
View BOTTOM . @
Time 40 4550 55 60 65 @
Tracking System
N1 15843041 |~|  Node
N2 15839164/ | Node @

15838433| |  Node

6) The time steps at which the images should be captured
7) The 3 node IDs defining the tracking system from animation file
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