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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
e 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.

H

Impact Type Front - Main c &
Regulation FMVSS 208 v O CAEData  Dyna m TestDats m @
@ Protocol Full Frontal -
Tide: main_iter_ Input Check
Units mmjms/kg -
@ #of Overlay. 0 - &
Bl Config same 35 Main Analysis results directory % Search
#ofProcesses: |14 -
Config excel file: =] [ Save As
Tracking system nodes (N1, N2, N3} - - Apply to Modules
More options.
Trim curves in X
kelect Module Overtay] [ < Ammation>
] Animation false |
Battery Section Force true
Collision Detection false
Tracking System
Dash Intrusion Contour Plot false
Dash Intrusion Cross Section true NI Node H
Deformed Shape false . sl
Displacement Plot false
@ Door Aperture Deformation true N3 Node "
Energy Distribution true
Engine Mount Failure false M
) Title View &
Exploded View false
Fuel Tank Interaction false ~ | Components | 14 o [
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Load Path true
Occupant true
10f 28 selected [4 [
[Report 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. Based on this selection the modules list (section #4) gets
updated.

Impact Type: Front
Regulation: FMVSS 208
Protocol:

Units:

mm/ms/kg

Full Frontal

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 O.
Therefore, overlay tabs (in section #6) is disabled.

# of Overlay: @ v I Ml [ ]

V| 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.

# of Overlay: @ v I Main | Overlay 1 | Overlay 2

_ 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 & log files from the ASRM run will be created.

Main section

Input directory, data type & configuration section
In this section, user will be able to select the following.

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

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

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

e Config file path (if it exists already)



e 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. e
Config excel file [
Tracking system nodes (N1. N2, N3) v M v | Apply to Modules..

Input Validation check
Input Check button would run a quick validation check to verify if the inputs defined for various
modules selected 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
(@] Dash Intrusion Contour Plot false Tracking_System
7 J Dash Intrusion Cross Section true N1 I B Nods I
= Deformed Shape false
[T] .= Energy Distribution true N2 I 80000000 ~ Node I
[ Engine Mount Fail fal
ngine Mount Failure alse N3 15838433 |~ Mo

[l Exploded View false
&l Load Path true Body Side Type Components
[ 2 Occupant true Body Side Assembly/Components 150364 150365 v Components
[l Pedal Col Moti tru

Y00 O Moton © DASH Assembly
== = Type Assemblies
= Run Statistics false

Assembly/Comp Name/ID v | Components

[F 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 / 1ISO 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 ::iiiiiiiil A R P P a2 X
CAE Data --> Radioss > Plot File:

Name Size Date modified  Type
estT01 253196 KB 27/01/230342PM  File

selected 10of 1
CAE Data —> Radioss —> Solver Input File:

Name Size Date modified | Type
test_0000.rad 216449 27/01/230337PM  RAD File
test_0001.rad K 2 2 PM  R2 il

selected 0 of 2

Load OK Close

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

The change curve attributes option © 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.

@] m1_hg Isolate Only Show Hide Show All
[T m2_hy
Layer Color [ ] Layer Line Thickness -
Symbol Color [ | Symbol Size
Symbol @ On @ off
Notes Font A
Motes Position 9
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 Load 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 16843041 | v|  Node

N2 15839164 v|  Node

N3 15838433 ~ Node

Title View o
7 ~ | Assemblies Top v | x
9 ~ | Components lso v | x

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

Dumemy Model 500 *  DummyVerson consg v R

Resvaint Type

Driver legery Crtria Subcase Datatype Request Componert Fiter

HEAD_ACC.X

HEAD_ACC.Y
HEAD_ACC_Z

HEAD_ACC_RES

NECK_UPPER_MOMENT_Y

NECK_UPPER_FORCE X

NECK_UPPER_FORCE Z
CHEST_DEFLECTION
CHEST_ACC.X
CESTACCY

CESTACCZ



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

e Animation

e Barrier Face Overlap

e Battery Section Force

e Collision Detection

e Deformed Shape

e Displacement Plot

e Door Aperture Deformation
e Energy Distribution

e Exploded View

e Fuel Tank Interaction

e Fuel Tank Zone X Assessment
e Fuel Tank Zone Y Assessment
e Load Path

e Occupant

e Plastic Strain

e Run Statistics

e Structural Intrusions

e User Defined Outputs

e Vehicle Yaw Pitch Roll

e Velocity Separation

e Weld Failure



Animation

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

Run Module Overlay | Configuration
[#l - Animation false  *
| = Dash Intrusion Contour Plot false
il Dash Intrusion Cross Section true
Sigp, Tracking System
[l 1’ Deformed Shape false
™ Energy Distribution we N1 15843041 v Node
| *..~ Engine Mount Failure false N2 15839164 Node @
F Exploded View false
| Load Path true N3 15838433 ~ Node
1. Occupant true
Pedal Column Motion true .
L Title View S
E Run Statistics false 7 ¥ | Assemblies | @ @ | Top vl | %
= 3 v | Assemblies Iso v | x
= Structural Assessment false
| 1. Structural Vehicle Kinematics false
© Structure Plastic Strain false -
10f20 selected <
Output directory: Citemp/s/IIHS_frontfiihs_front_test - e
Inputs:

1) Node D 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 Iso View ® e

o =2 Treroamsh)

| 3 4 > 00:0000 %)



Barrier Face Overlap

Barrier Face module lets you create an image of the MDB Barrier Face, and the vehicle as shown
below. This will help visualize how the barrier is positioned relative to the vehicle parts such as
upper body & occupants so that any deviation or offset can be easily found out.

Run Module Overlay | <Barier Face Overlap >
[w e s lalu]i
‘. Battery Section Force true
‘. Collision Detection true -
LU_. Deformed Shape false Vehicle Comp Selection | | Components | Components
‘*f‘ Door Aperture Deformation true Bamer Cladding Comp Selection v| Components | Components
' Energy Distribution true
" Ezploded View false
" Fuel Tank Interaction false
" Fuel Tank Zone X Assessment true
| Fuel Tank Zone Y Assessment true
 Keyl80 tue
10f 20 selected m [ﬂ
Inputs:

1) Vehicle component selection. This includes all the vehicle parts such as upper body,
occupants, door beams etc. They are displayed in grey, transparent color.

2) Barrier cladding components selection. This includes the front cladding parts on the barrier. A
component set is created for the selected cladding parts & displayed as shown in the image.

Output report:

.



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.

]
{ Run |Module Overlay | <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 >
= 5 F [ = I—l
B Bty e Ron o e Banery. Floor Sections || Batery Intrusions
Collision Detection true
Deformed Shape false Filter | [ v | @
Door Aperture Deformation true -
Energy Distribution true Intrusions Point A PoinB Dir hr
Exploded View false
on Lot 1 - = : -
Fuel Tank Interaction false Ininssion Loc L N s N 2 |
Fuel Tank Volume Change true Intrusion Loc 2 - MNode M ~ Node N Z v X
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Plastic Strain false
L W, P
10f 20 selected || . o
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:

Butery Secton Detiery Secton Astwry Section 2Bathery Secton §

Tide Force (i) Tie Force [N
Batmary Section 1 67 Floor Secmion | 08
Battory Secticn 2 aas Foce Secton ) 1618
Batrery Section 3 107 Flooe Secson 3 1536
Rattory Section & LR oo Secton 4 sam
Rattory Section 5 450 oo Secton ans
Batrery Secticn 6 156 Floce Secuon & 181

Battery Intrusion

Title Intrusion [mm]
Intrusion Loc 1 12.78
Intrusion Loc 2 0.64
Intrusion Lo< 3 0.72
Intrusion Loc 4 1.74

- -

——
S |t iy, i |t | i b §
e e+ b A ———

- t—




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 @ | 5938 v Components | 4 | <@

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:




Collision Detection

Collision detection module is used to perform collision interference checking. This module lets
users to define a collision set by selecting a pair or groups of components (parts) and then
detect penetration between the two pairs. Users can define multiple collision sets. This
capability allows users to quickly perform design reviews.

Run Module Overlay | < Collision Detection >

Animation false State | Exgt i | @
Battery Section Force true

Collision Detection true
Deformed Shape false Tle Group A Type Group B Type &
Done Apscins Delemation e, pair1 | 535242535016 535017 | ~ | Components Componenr{ F}sozl 535026535027 |~ | Components Compor\ents—l @
Energy Distnbution true
Exploded View false pair2 500031535023 535038 | v | Components Components 535037 v | Components Components X
FuslTank ineraction fose pai3 500002 500029500034 | + | Components | 1+ | Components 500020 500604 ~| Components | 1+ | Components | x
Fuel Tank Volume Change true
Fuel Tank Zone X Assessment true pair4 545003 545005 545001 | ~ | Components Components 426000 426001 ~ | Components Components X
Fuel Tank Zone Y Assessment true
Plastic Strain false
Rear Barrier Face Overlap false
Rear Bumper Plastic Strain false
Rear Rail Crush false
Run Statistics false
Spare Tire Bolt Force true
User Defined Output true 3

2 of 20 selected t: t

Inputs:

5) Select the time step state at which the collision detection is performed
6) Select the components (parts) for each of the two Groups A & B. This forms one collision
set. Likewise, users can define multiple collision sets

Output report:

pair 2

Collision Plot
[ coliision
Proximity
Safe
No Result



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 | Configuration
[7] < Animation false
[7] ¢ Dash Intrusion Contour Plot false
|} <> Dash Intrusion Cross Section true .
oy Tracking System
7l - Deformed Shape false -
[7] <.’ Energy Distribution true N1 152377255"! Node | 4
\?] ‘.’ Engine Mount Failure false N2 21 033810%»«‘ Node | " @
[0 <2 Exploded View false 3 X
[7 (. Load Path true N3 21089957\ ~|  Node |
[T Occupant true
") <> Pedal Coli Motiol tru
|1 52 Pedal umn n e Title @ Type View @ +
[ < Run Statistics false I Deform_1 "924 255657 f-i Assemblies | 14 Assambhesl ISO v x |
- Deform_2 242556 |~| Assembies | 1+ Assemblies |LEFT Y [%
7)1, Structural Assessment false
[T (.’ Structural Vehicle Kinematics false Deform_3 242556 | v| Assemblies | 1+ Assemblies TOP vl |'%
|71 72 Structure Plastic Strain false
[7]{.* User Defined Output true
[T] 1. Vehicle Kinematics Vertical true
[7] <. Vehicle Kinematics XY Disp true
¥/ Whaal Kinamatire falea ¥
10f20 selected
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 — Deform_1_TOP




Displacement Plot

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

selected components.

Run |Module
./ Animation
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 Stalistics

' User Defined Output
Vehicle Yaw Pitch Roll

Wald Faibra
1 ot17 selected

Inputs:

1) The component label

Overlay

false  °

true
true
false
false

false
false
rue
true
true
falze
false
true
true

falea ¥

< Displacement Plot >

Title @ Components

©)

MaxValue  Adjacent Comps/Assy

v 6

%

| Rear_door |12501

~ | Companents

|4s«a

|1251n 12502 12505

~| Components

| Left

HE

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
|7 4.49E+02
| 4.48E+02
4.47E+02
[ 4.46E+02
4.44E+02
— 4.43E+02

Max = 4.54E+02
Node 21044633

Rear_door_Left

Max Displacement = 454,000



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
sl Deformed Shape false
oy . ICFC 180 - Finarl @
¥ Door Aperture Deformation true
] . Energy Distribution true
Tl Exploded View false I ~ | Components | /¢ Componenul @ of Impactor
] Fuel Tank Zone X Assessment false
"] <> Fuel Tank Zone Y Assessment false
B Plastic Strain false Door Elems Subcase Y Type Y Request Y Component o
7] ¢ Rear Barmier Face Overlap false LeftElem 1 v o v ”
] { ' Rear Bumper Plastic Strain false @
) Rear Rail Crush false RightElem1 " i i oL X
] £-* Run Statistics false
7]\ User Defined Output true
7] 1 Velocity Separation true
|
10f 14 selected @ tﬂ
@ 5|
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
Title Peak Deformation [mm] | Title Peak Deformation [mm]
Left Elem 1 0.00 Right Elem 1 000
3 Left Elem 2 000 Right Elem 2 000
Left Elem 3 000 Right Elem 3 000
Right test 043 Lefttest 020
4 O A Dt Ao O Apr Ot
o o
an "
o
i"“ § |
s "
ans )
W @ m W w W W e % oW @ L m W W w W




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 Overlay | Configuration
[7] ¢ * Animation false *
[7] {2 Dash Intrusion Contour Plot false
[T ¢ * Dash Intrusion Cross Section true
[71 {2’ Deformed Shape false Banky | e ~ | Components & | @
[¥| - Energy Distribution true
7] - Engine Mount Failure talse | | o upestomEnergy o Type Y
IF] - Exploded View false
1 &5} Load Path i @lBIW_UNDERBODY E ~| Components | 1+ | Components | x ]@
El 4g/ Occupant true BW_UPPERBODY | 9 +| Assemblies | i« |Assemblies | x
[F] -+ Pedal Column Motion true
BIW_DASH 7 ~ | Assemblies Assemblies X
Bl (g2 Run Statistics false FRT DOOR 24 «| Assemblies | 1« | Assemblies | x
[T} ¢ Structural Assessment false
[} 2. * Structural Vehicle Kinematics false
[”] 2 Structure Plastic Strain false
[7] ¢ User Defined Output true
[F] .} Vehicle Kinematics Vertical true
[7] <=+ Vehicle Kinematics XY Disp true
[l Whaal Kinama! tire falea >
10f20 selected
Inputs:
1) Barrier assembly or component ID
2) Subsystem name
3) Subsystem assembly or component ID
Energy Distribution Energy Distribution Pie Chart
System Leved Energy Distribution.
P
e o ooy 4%
Vo et gy 43%
. T e gy 0
5
Fron
A o, , % O !
“ “w, " o,
g, ",
o, S, ny, "N,% “”w,%
LR
Vil e Lo Eragy Obrotion
o
oo
o
1]
Faoso
§
om0
-
o - = -. -
o, g, , o

W HeriCerve | = BIW_UNDERBODY = BIW_UPPERBODY BIW_DASH w=mFRTDOOR = OTHERS



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
7 . Animation false
] Dash Intrusion Contour Plot false
= Title Type CrS

. Dash Intrusion Cross Section true
i . Deformed Shape false @ FASHCOWL IB v | Assemblies Assemblies X |®
true

Energy Distribution

= UNDERBODY 56 v| A bli A e %
g Engine Mount Failure false
¥ - - Exploded View false UPPERBODY 57 <[ Aecembi A i B
) Load Path true
F Occupant true

1 of 20 selected

Inputs:

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

ED?B-!!EOISA_PIASIB
aleo Mat: PPT40 for housing | 2.5mm)

/

8-13E015-A_PIA2 |26

alec Mat: PC_AL2447. for Lum[z.Smm]

[GD9B-13E015-A_PIAZ[26 \
\Valeo Mat: PC_AL2447-headimpact for Lens|1.5mm|

B-136015-A_PIAG|14
‘aleo Mat: PPT40 for housing|1.0mm|

098-13€015-A_PIA2|26
aleo Mat: PC_AL2447-headimp

8-13E015-A_PIA3|[12
‘aleo Mat: PPT40 for housing |3.2mm

B-13E015-A_PIA3[12

—— /
leo Mat: PPT40 for housing[2.6mm| 1 o= ? )
ey = \

/
/

; , \

/ D9B-13E015-A_PIAY |23

ﬁ / aleo Mat: PPT40 for housing| 2.5mm|

1% e /

L B-13E015:A_PIA4 |14 098-136015-A_PIAA]14

/aleo Mat: PPT40 for housing| 1.0mm) aleo 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 TankInteraction >
Animation tfalse 4
Battery Section Force true
Collision Detection true Fuel Tank | 600074 600023 600052 | v | Components Componer\(sl @
Deformed Shape false
Door Aperture Deformation true =
Energy Distribution true U 1ype =
Exploded View false @ Test1 II662204 662205662206 |~ | Components Components = X I @
] Fuel Tank Interaction false = -
Test 2 512040 660256 660302 | ~ | Components Components | X
Fuel Tank Volume Change true
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Plastic Strain false
Rear Bamier 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 =9



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 Bamier Face Overlap

™

Rear Bumper Plastic Strain
"] (> Rear Rail Crush

"] {' Run Statistics

| 1’ User Defined Output
Velocity Separation

10f14 selected

Inputs:

Overlay <Fuel Tank Zone X Assessment >
false |

false |

true
true
false
false
false
false
false
false
false
false
true
true

B8

|Fil|el v | @
1
Impactor ~ | Components Components
Wheel ¥ | Components Components
Fuel Tank ~| Components | 1 Components
Rear Rail v | Components Components
Chassis ~ | Components Components
Exhaust ~ | Components Components
Motor ~ | Components Components
i
; Title Subcase Type Request Component
Element1 v v

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




Fuel Tank Zone Y 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 Y direction by measuring the
spring element deformations.

Run Module Overlay | <Fuel Tank Zone Y Assessment >
| {2 Animation false 2
717 Deformed Shape false -
Hiter v
il Door Aperture Deformation true @
| ...’ Energy Distribution true
Il Exploded View false |mpactor ~ | Components Components
1% Fuel Tank Zone X Assessment false
@l Fuel Tank Zone Y As: nt fal Wheel v | Components Components
Il {7 Plastic Strain false |Fuel Tank ¥ | Components Components
"I <’ Rear Barrier Face Overlap false
]\’ Rear Bumper Plastic Strain false RRear Rl * | Components Components @
F) 4g# Rear Rail Crush false | Ichassis ~ | Components Components
1 Run Statistics false
717 User Defined Output true [Exhaust ~ | Components Components
L] Velocity Separation true IMotor «| components Components
Title Subcase Type Request Component e
Element1 v A v v |I'X | @
1 0f 14 selected v =
2 K
v
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

N©




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 Overlay, Configuration
Animation false
Dash Intrusion Contour Plot false @
Deformed Shape false Title Position 1 Postion2 Position3 Positond Position5 Position 6
Energy Distribution true Front Mid Rear
Engine Mount Failure false
Y — Rail LHS 100010 100016 v 100018
L Load Path true Rail RHS 100011 ~ 100017 v 100019
Occupant true
Paiel Coton Maeon e Subtrame LHS 500017 ~ 500011 v 500003
Subtrame RHS 500018 ~ 500012 v 500004
Run Statistics false
Shotgun LHS 100042 v 100044 v 240004
Structural Assessment false Shotgun RHS 100043 ~ 100045 ~ 240008 v v . A E
Structural Vehicle Kinematics false
Structure Plastic Strain false RECKIPEIS 10000
User Defined Output true APiller LHS 240001 g v z
Vehicle Kinematics Vertical true
Vehicle Kinematics XY Disp true APilor EHS 240002
Wheel Kinematics false Driveshatt LHS 555000 v v (555001
Rocker LHS 100026
Rocker RHS 100038

10f20 selected

Cross Section Locations

Rail Front

Rail Mid

Rail Rear

Subframe Front

Subframe Rear

Shotgun Front

Shotgun Mid

1
2
3
4
5 Subframe Mid
6
7
8
9

Shotgun Rear

2 10 A-Pillar Front

= 11 Rocker Front




Load Path Summary

# Title: Peak Area| Ix {mmé} Iy {(mm4) 1{mm4) 5 sy Paak Arez Ix 1y (mms4) J{mma4) Sx(mm3) Sy
Load mm2) (mmz) | (mm3) | Load (mmz} | (mma) {mmz)
[LHE] [RHS]
CKN) CKN)
r1_ml_front
1 Rail Front 141.00 38.37 178846.17 5122493 -43216.83 B47.13 633.77 18.93 3837 16516 51224.92 -45234.58 847.13 693.77
837
2 Rail Mid 135.32 36.67 10445426 65096.91 40738.48 792.97 673.60 1411 36.63 63340. 79026.63 17641.33 791.38 681.85
71
3 Rail Rear 12537 3952 12402732 7143019 -43017.08 88011 77617 27.44 3952 138420 55540.15 -48520.74 820.11 T76.17
611
4 Subframe 87.17 17.45 3585.02 8405.00 0.00 214.27 28017 1262 1745 35890 240500 0.00 21427 280.17
Front 2
5 Subframe £3.52 1781 403352 8729.89 -0.58 22813 25098 2474 1781 40331 872989 054 22820 250.38
Mid a
6 Subframe 43.07 17.45 3585.01 8405.06 0.00 214.27 28017 26.45 1745 35890 2405.06 0.00 21427 280.17
Rear 1
7 Sheotgun 2355 £4.24 7444415 272987.83 -12515.68 695.06 1554.8 445 64.34 53385 27853703 -34543.85 659.07 1554.8
Front 5 a1 5
8 Shotgun 21.84 38.94 3452059 14343848 7054.20 79154 981.01 2031 3894 47275, 121756.20 3946278 79155 961.32
Mid 78
El Sheotgun 3135 13104 2377343.36 4236128.96 317375007 48334 27225 3547 136.25 21570 1226453.29 -445369.53 3312.09 44410
Rear a 13 98.05 El
10 Rocker 11519 12065 833454312 336710.24 -176488.24 12426, 34543 1731 12065 97954 50432439 999808.24 1242670 34543
Front 70 4 51.07 4
Cross Section Force Plot
Rall LHS Rail RHS
e r1_m1_frontRail LHS Front - 1000 i—ﬂ,m!,lwnlknli RHS Front - 1000
142 a-r1_m1_frontRail LHS Mid-1000 | |-e r1_m1_frontRall RHS Mid - 1000
+-.ri_m1 frontRail LHS Rear - 1000 | +.-r1_m1 frontRail RHS Rear - 1000
124
106
z
3
-
2
52
34
i
.
14 28 42 70 98 12 126 1“4 42 70 98 112 126 140
Time{ms] Time{ms]
Subframe LHS Subframe RHS
[—ri_m1_frontsubframe LHS Front - 1000] ——r_m1_frontsubframe RHS Front - 1000
z £
z 3
g g
& 2
0 1 28 a2 84 98 "2 126 i3 a2 56 98 12 126 140

70
Time(ms]




Occupant

Occupant module allows users to create occupant safety report for various regulations and crash
modes. It generates following summary report based on user selected info.

1) Occupant summary table
2) Bar graphs comparing the Driver/Passenger results against the regulation criteria
3) Occupant performance plots
ASRM has the capability to generate occupant report for the following side impact regulation and

crash modes. For each regulation, the corresponding dummy types & versions supported is also
listed in the below table.

Crash Regulation Crash Mode Structure Occupant

CNCAP MDB Yes 1st Row Left —WSID 5.0, 6.0, 7.0

2nd Row Left —SBLD 4.0.2, 4.3.1
ECE R95 MDB Yes 1st Row Left —ES2Re 6.0, 7.0, 8.0.2
EURONCAP MDB Yes 1st Row Left —WSID 5.0, 6.0, 7.0

2nd Row Left —Q10; 2nd Row Right — Q6
EURONCAP Pole Yes 1st Row Left (left impact) - WSID 5.0, 6.0, 7.0

1st Row Right (right impact) — WSID 5.0, 6.0, 7.0
FMVSS 214 MDB Yes 1st Row Left - ES2RE (v6.0, 7.0, 8.0.2)

2nd Row Left - SID s (SBLD v4.0.2, v4.3.1)
FMVSS 214 Pole Yes 1st Row Left — ES2RE (v6.0, 7.0, 8.0.2)

/ SID lIs (SBLD v4.0.2, v4.3.1)
IIHS MDB Yes 1st Row Left - SID lls (SBLD 4.0.2, 4.3.1)

2nd Row Left —SID IIs (SBLD 4.0.2, 4.3.1)
LATIN NCAP Pole Yes 1st Row Left — ES2Re 6.0, 7.0, 8.0.2
LINCAP MDB Yes 1st Row Left — ES2RE (v6.0, 7.0, 8.0.2)

2nd Row Left —SID Ils (SBLD 4.0.2, 4.3.1)
USNCAP MDB Yes 1st Row Left - ES2RE (v6.0, 7.0, 8.0.2)

2nd Row Left - SID IIs (SBLD v4.0.2, v4.3.1)
USNCAP Pole Yes 1st Row Left —ES2Re (6.0, 7.0, 8.0.2) / SID lIs (SBLD 4.0.2,

43.1)

Following is the list of default units used in occupant module for various quantities.
e Acceleration-g
e Force - kN
e Moment-N*m
e Velocity - m/s

e Length-mm



Select Module Overlay | < Occupant>
Bamier Face Overlap false Y o
Battory Section Force false
Collision Detection false
Detormed Shape false
- Tst Rw Lt I
Displacement Plot false SR
Door Aperture Deformation rue

Energy Distibution tue

Fuel Tank Interaction false | =
Fuel Tank Zone X Assessment e
Fuel Tank Zone ¥ Assessment true =
Load Path true

-] Occupant e
Plastic Strain talse
Run Statistics false
Structural Intrusions rue
User Defined Output true
Vehicle Yaw Pitch Roll true
Velocity Separation e
Weld Failure false

10f 21 selecied e r
Inputs:

1) Tabs allowing users to define occupant (driver & passenger) info independently
2) Dummy model selection option. Currently following dummy types are supported.
For the Side impact type, IIHS regulation & MDB protocol, we support SID-Ils dummy types.

For the Side impact type, LINCAP regulation, the tool supports ES2re dummy type for Drivers and SID-Ils
dummy type for passengers.

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 for the user 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) Driver ID / Passenger 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.

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 Load
button. After loading the file, user can start defining the appropriate subcase, datatype, request &
component types for each of the injury criteria.

< Qccupant>

1stRwlLft | 2nd RwLft

Dummy Model HUM_ES-2re v/ Dummy Version  config v Reset
-

1stRw Lft Injury Criteria Subcase Datatype Request Component Filter =

HEAD_ACC_X | 4l v (-
disbout al acceleration upper spine 6000001

HEAD_ACC Y alout N acceleration lower spine 6000002 v M
aloutdet acceleration lower rib 6000003

HEAD_ACC_Z ] acceleration middle rib 6000004 o ]
glstat acceleration upper nib 6000005

HEAD_ACC_RES Intforc 4 acceleration pelvis 6000006 f )
matsum acceleration head 6000007

SHOULDER_FORCE_FY nodout acceleration clavicle 6000008 = v o
rbdout < "

THORAX_UPPER_RIB snkara v d - v v




Occupant Summary

Occupant Results Front - SID-lis| Rear - SID-lls
HIC[15ms)

Upr Neck Tension (kN)

Upr Neck Comp (kN)

Upr Neck Bending MX {N-m)
Head Kinematics

Shoulder Defl {mm)

Shoulder Force Fy (kN)
Shoulder Disp spike in Load?
Thorax Rib Upr Defl (mm)
Thorax Rib Mid Defl (mm)
Thorax Rib Lwr Defl [mm)
Abdmn Rib Upr Defl (mm)
Abdmn Rib Lwr Defl (mm)

Avg Rib Defl

Thrx Rib Upr Defl Rate {m/s)
Thrx Rib Mid Defl Rate (m/s)
Thrx Rib Lwr Defl Rate (m/s)
Abdmn Rib Upr Defl Rate (m/s)
Abdmn Rib Lwr Defl Rate (m/s)
Thorax Rib Upr V*C [mm)
Thorax Rib Mid V*C (mm)
Thorax Rib Lwr V*C (mm])
Abdmn Rib Upr V*C (m/s)
Abdmn Rib Lwr V*C (m/s)
Lumbar Spine Fy (kN)

Lumbar Spine Mx [N-m)

Pelvis Iliac Force Fy (kN)

Pelvis Acetabulum Force Fy (kN)
Pelvis Combined Force Fy (kN)
Upr Femur Fy (3msec-kN)

Lwr Femur Fx (3msec-kN)

Lwr Femur Fy (3msec-kN)

Lwr Femur Mx [3msec-Nm)
Lwr Femur My {3msec-Nm)

ACCEPTABLE

See Table

305

MARGINAL

Internal
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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

Animation
Barrier Face Overlap
Deformed Shape
Door Aperture Deformation
Energy Distribution
Exploded View
Fuel Tank Zone X Assessment
Fuel Tank Zone Y Assessment
Key180
Load Path
Occupant

Plastic Strain
Run Statistics
Structural Intrusions
User Defined Output
Velocity Separation
Weld Failure

10f17 selected

Inputs:

1) The component label

Overlay| <Plastc Swain >

false
false

false
true @l B Pillar lnnel
true

false
false
false

false
false
rue

true
true

Title

Components @ MaxValue Adjacent Comps/Assy @ View @ 4

140060 140059 140133 |+ | Components “5 Iuom ~ | Components I Left v xl
BPillarOut 140417 ~ | Components 4 140417 v | Components Left v X
Rocker Out | 125178 125175 ~| Components 5 +| Components Iso v [x
RockerInn 1125178 125160 ~ | Components 2 v | Components Iso v | X
Rooflnner 190027 190119 190161 |~ | Components 3 140417 160059 v | Components Iso v X
Roof Outer 190023 190022 v | Components 5 140417 160059 ~ | Components Iso v X
APillarinne 140047274123 ~ | Components 3 69 v | Assemblies v | X
APillar Out 140044 v | Components 7 ~ | Components x
FrontDoor 200028 200024 200031 |~ | Components 8 140028 210041 ~ | Components Left vl | X
RearDoor 210046 210043210044 |+ | Components 9 200021 ~ | Components Left vl | x

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

3.13€-02
2.50E-02

1.88E-02
[ 1.25E-02
6.25E-03
~— 0.00E+00

Max = 5.90E-01
Node 2072088

EPS = 0,500



Run Statistics

This module creates following summary info based on the inputs entered.

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

6) Penetration & intersections info for the model if the flag is set to Yes

Run Module

Animation
Bamier Face Overlap
Battery Secton Force

~ Collision Detection
Deformed Shape
Door Aperure Deformation
Energy Distribution
Exploded View
Fuel Tank Interaction

Load Path
DOeccupant
Plastic Strain

Structural Intrusions
User Defined Output
Velocity Separation
Weld Failure

10f19 selected

Fuel Tank Zone X Assessment
Fuel Tank Zone ¥ Assessment

09/18/2021

Side IS MDB.

313k

Impactor Weight 0.00kg

313k

159 kgs

151 kgs

mpps R7.1.2

8CPU

21 hr 41 min 54 sec

Overlay < Run Statisties >

false
false
true

& Run Siatistics

35Kph

Program Name 2022 _abed
Gateway Test
Run Digenption Tesn23
Restraint Status Unbeled @
Body Style Sedan
Engine/Transmission Wi
TestSpeed 35Kph
Driveling FWD
Impactor Assembly/Compaonan] & = | Assemblies ®
W b Z
Front Wheel Coordinates 1432 -850 510 Node
RearWheel Coordinates 4132 -BED 512 MNode
Maximum N Curves 0 @
Panetration and Inersection YES v ®

Termination Time

Termination Type

Energy -> Ratio [%]

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

Energy -> Hourglass [%]

27.636 kg

130.0 ms

1>= Energy

Ratio < 1.01

&)




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

[EREENERERE

Vehicle Mass & Geometric Measurements

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

Material Internal Energy Summary

Material Internal Energy - Exploded View (Top 10)
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Structural Intrusions
This module primarily computes structural intrusion as per IIHS regulation.

Configuration

Pre_crash_components | 160059 140053 180237 |~ | Components | @ i
Components_for_intrusion_calculation | 140060 140059 140133 | ~ | Components |®
Componeﬂﬁ_for_Bodysude_mr.rusmn_cah:u\aucr‘ 140028 200021 210041 | v | Components | @
Section_Cut

N1 800122| ~ Node

N2 800246 | ~ Node @
Intrusion_Plot_Option Meax v| @

Time_Step_Range

T_start 18 @

T_end 49

Tracking_System

N1 20082769 ~ Node
N2 20082726 ~|  Node @
N3 20082806 v|  Node

Driver_Seat_And_Mid_Door_Coordinate_Inputs

Hpoint_X 332455
Seal_centerline_Y -450
Hpoint_Z 625
mid_door_z 625
Apillar_Position_X 2250
Bpillar_Position_X 3000
Rear_dummyH_point_X 3600
Thorax_Upper 800
Thorax_Lower 650
Inputs:

1) The component IDs representing pre-crash components

2) The component IDs required for intrusion calculations (Bpillar Inner & Outer parts)

3) The component IDs for plotting body side intrusions (Front & rear Fender, Front & rear door
parts)

4) The 2 IDs required for Bpillar section cut

5) The intrusion plotting option (Max step or Last step)

6) Time step start & end range for plotting (or tracing) the Bpillar section cut profile

7) The 3 node IDs required for defining tracking system

8) Various driver seat and mid door coordinate inputs required for creating structural intrusions,
Bpillar Inner & body side intrusion plots



1IHS Side MDB Intrusion Plot

Structural Results. Max Intrusion ACCEPATABLE | MARGINAL FACPDG

B-Pillar Intrusion Relative to Seat Centerline -42.4
2000, . .
i sidePre_crash
= r1m sidepost erash
1 sideGaod
1%

.1 sidePoor
mi_sideDriver seat centerfine.

Height frem Ground (mem)

5 & 5 & § & &

Lera Bistance from Dier Sest Centerine () - - e
r posterash position{mm) -492.4
Driver seat centerline precrash position(mm) -450.0
Bpillar distance beyond precrash position of driver seat centerline(mm) 424
*Rounded value used for rating structure{mm) 424
Structure rating Marginal

BPillar Inner

2000,
r1_m1_sidePre_crash

r1_m1 sidePost_crash
ri_m1 _sideGood

r1_m1_sidePoor

1550,
1325/

1100,

Vertical (mm)

600
Latitudinal (mm)

+ ri_mi_side@15.00]

« r1_m1_side@20.00|

ri_mi_side@25.00

1775, r1_m1_side C

+ r1_m1_side@35.00)
 r1_m1_side@40.00
® ri_mi_side@45.00
« _ri_m1_side@50.00
1550,

§

Height from Ground (mm)
g &

200 400 600 800 1000 1200 1400 1600
Lateral Distance from Driver Seat Centerline (mm)



1IHS Bodyside MDB Intrusion Plot

Distance from vehicle centerline (mm)
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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.

Run  Module

Overlay | Coeguraton
false

s s —
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
o 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
% .:Z‘LISEQDS
1.00E+05
7.50E+04.
5.00E+04
20 [Max=0.0325424 p—
| Min=2.99268e-07| ®
'o'uo 20 40 60 80 100 120 140 o [ 20 40 60 80 100 120 140

Time [ms]
[——=r1_m1_frontudo_1 — CFC60 ——r1_m1_frontudo_2 — CFC60|

Time [ms]
[——=r1_m1_frontudo_3 - CFC60 ——r1_m1_frontudo 4 — CFC60




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 Scnplt module
Fuel Tank Zone ¥ Assessmoni
Load Path
Decupant
Pedal Column Motion
Plastic Strain

Run Stalisbcs

Struchural Asnessmant

Structural Velecle Knomabcs

Structure Plastic Sirain

User Defined Outpat

Vehicle Kinematics Vertcal

Vehicle Kinomatics XY Disp
Vehscle Yaw Pach Rall

Weld Falure

Whao! Kinematics

1 of 26 selected

Inputs:

< Vehicle aw Piach Roll »

LHS Coondmaie Frams

LHS Base Node 21093646 | ~ Node
LHS X-m0s Node 21027007 | = Mod
LHS XY-plane Node 021810 MNod
RHS Coondnaie Frams

RHS Base Nade 21029001 | ~ Node
RHS X-aws Node 2102512 | = Mod
RHS X¥-plane Node 2109472 | « Nod

Rotabion Sequence F 3 @
- .

. r‘ oi Duanites] Yo

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
» -
!
3 I 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"



Velocity Separation

This module generates velocity plots for the selected vehicle and the barrier nodesduring
impact. Then finds out the time & velocity at which separation happens.

Run Module Overlay Configuration
“ Barrier Face Overlap false
P Deformed Shape false
et g Vehicle_nodel 800000 v @
Barrier_node | 30000070 v @
r Load Path true
- Occupant Side true
4 Plastic Strain false
Run Statistics false
Structural Intrusions true
| 27 User Defined Output true
V| - Velocity Separation true

10of 11 selected
Inputs:

1) Vehicle node (request ID) ID from Time History file (binout)
2) Barrier node (request ID) ID from Time History file (binout)

Velocity Separation

14,

——m1r1-CFC60_ACCEL@Roof Bplr_RH 800000
m1r1-CFC60_90000070

10

Velocity (m/s)
o

Separation Time:59.11ms |
Separation Velocity: 5.68 m/s

o BT 20 30 ) 50 53 70 80 50 100
Time (ms)
Impact Separation Time 59.11

Impact Separation Velocity 5.68




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 with
all 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 the
weld type found in the model.

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

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

Run Module Overlay <WeldFailure >
Animation false

Deformed Shaj false

e Subcase Ytype Ycomp
Door Aperture Deformation true

1D Weld

Energy Distribution true
Exploded View false Avial elout v beam v laxial
Fuel Tank Volume Change false |l o kot e [beam | procg % @
Fuel Tank Zone X Assessment false

Fuel Tank Zone Y Assessment false  [Resultant elout v beam v 'shear_t

Plastic Strain false Solid Weld

Rear Barrier Face Overlap false .
Aial swlorc v swlorc v |axal v

Rear Bumper Plastic Strain false

Rear Rail Crush false | [Shear swloc v swforc v [shear @

Run Statistics false

Resultant swlorc v swlorc v resultant_moment

Spare Tire Bolt Force false
User Defined Output true

Velocity Separation true Impactor

a Weld Failure true |2 ~ | Assemblies |©

Assembly to consider

|g <[ Assembies |@

Weld Material Card Selection 4

10f 17 selected e r | MATL196 bl B |©

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 report
generation

5) Weld material ID used to find the ruptured welds



Global viewpoint:
Spot Weld Failure

Contour Plot
FailureTime(Value)
0.20

0.4

0.13
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0.10

0.09

= 007

0.06
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0.03

0.01

0.00
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Spot Weld Failure Plot

1D beam spot weld / Single hexa spot weld report

Spot Weld Failure Detail View
Contour Plot
FailureTime(Value)

20

Spot Weld Failure Plot

[} i o

E|“.........

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

Tt
et s I

15332017
3500 |

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

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

R2HB-540492-A| 22| PNL LWR BK [|S]0.7mm

o



Hexa adhesives report:

Hexa Adhesive Failure Detail View

Contour Plot :
FailureTime(Value) )
100.00 '-;, o

95.00 “
85.00

75.00

65.00

55.00

= 45.00

35.00

25.00 )
15.00

5.00

0.00

1)R2F8-529299-A]13 | BRKT QTR PNLTO WHL/HS|0.65mm
2)FNAT7537534] 1X00(-X279A33-A (SUPT BDY SD PNL TO WHL/HS LH)|0.95mm
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