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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.




)\ ALTAIR

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 &
Regulation FMVSS 208 v O CAEData  |Dyna A e " @
@ Protocol Full Frontal v
Tide: main_iter_ Input Check
Units mmjms/kg -
@ #of Overlay. 0 - &
Config same as Main Analysis results directory Search
| #ofProcesses: |14 b |
Config excel file: =] [ Save As
Tracking system nodes (N1, N2, N3} - - *  Applyto Modules.

More options.
Trim curves in X

select Module Overlay] [<Ammaton>
-] Animation false |
Battery Section Force true
Collision Detection false ®
Dash Intrusion Contour Plot false Ve
Dash Intrusion Cross Section true NI Node H
Deformed Shape false N2 Node "
Displacement Plot false
@ Door Aperture Deformation true N3 Node "
Energy Distribution true
Engine Mount Failure false Tile View +
Exploded View false
Fuel Tank Interaction false ~ | Componenis | I4
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Load Path true
Occupant true
10f28 selected t’ t
@ 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 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.
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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 it [ ]
Title:

V| Same as main

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: @ " 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.
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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
©O CAEData Dyna v TestData v
Title:
Analysis results directory:
Config excel file
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 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
[T] <2 Animation false
[¥] . - © Dash Intrusion Contour Plot false Tracking_System
= 3 £
\:\ Dash Intrusion Cross Section true N I I3 Nods |
|| <o ° Deformed Shape false
[T] = Energy Distribution true N2 I 80000000 ~ Node |
\:\ "> Engine Mount Failure false N3 15836433 Noha
[Tl 22 Exploded View false
& °} Load Path e Body Side Type Components
[T <27 Occupant true Body Side Assembly/Components | 150364 150365 v Components
[l Pedal Col Moti tru
e -e0s RO oTon © DASH Assembly
= o Type Assemblies
[7] 27 Run Statistics false
Assembly/Comp Name/ID v | Components
[7] <o 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...
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Found files to load
CAE Data > Dyna —> Plot File CAE Data --> Dyna —> Result (Animation) File: CAE Data —-> Dyna —> Solver Input File:
Search here Q «||Search here Q +||Search here

Name Size Date modified Type Name Size Date modified Type Name Size Date modified
[E binoutdD02 10288 KB 06/12/2107:44PM  File [ d3plot 80027KB 06/12/2108:10PM  File [ veck 239798KB  06/12/2102:52 PM
& binoutd007 432KB 06/12/210745PM  File [ Acc_BL_V1.1y_Setkey M KB 06/12/210747PM
[E binoutDD00  18297KB 06/12/210742PM  File [ IHS_ODB_Istc key 8333KB 06/12/2107:47PM
B binoutzip  21581KB 31/05/24 0309 AM  ZIP Fil IHS_ODB_Maink 7KB 14/05/24 11:24 AM

< s G >

O & Add. selected 1of4 [ Add. selected 1of1 [J Add.. selected 10f4

Load Selected 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.

X

mi_hg Isolate Only Show Hide Show All
[T m2_hg

Layer Color [ ] Layer Line Thickness <

Symbol Color [ | Symbol Size

Symbol @ Oon © off

Notes Font A

Notes Position g

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 16549041 ~ Node

N2 16839164 ~ Node

N3 16836433 ~ Node

Title View 'ﬂﬂ
7 ~ | Assemblies Tap v | x
L]

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

<Occupant>
Drver Passanger

Dumemy Model 500 *  Dummy Verson consg v Resat

In(Oriver Restaint Type

Datatype Request Companent Fr

HEAD_ACC.X
HEAD_ACC.Y
HEAD_ACC_Z

HEAD_ACC_RES

NECK_UPPER_MOMENT_Y "l HIS0THDUMMY-_PELVIS_ACCELERO!

NECK_UPPER_FORCE X

NECK_UPPER_FORCE 2

CHEST_DEFLECTION - - - - - |
CHEST_ACCX

CESTACCY . - b % v i

OESTAC2Z
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Modules
Following is the list of modules supported by ASRM utility for side impact type.

e Animation

e Animation New

e Barrier Face Overlap

e Battery Section Force

e Collision Detection

e Contour Plot

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 Measure Plot

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
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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  *
I <> Dash Intrusion Contour Plot false
] Dash Intrusion Cross Section true
=% Tracking System
[l 1’ Deformed Shape false
™ Energy Distribution true N1 15843041~ | Node
I} *- * Engine Mount Failure false N2 15833164| v Node @
[T {- ' Exploded View false
I £3} Load Path e N3 15838433 v | Node
] .- Occupant true
Ll Pedal Column Motion true .

X Title View P
[] .-} Run Statistics false 7 +| Assemblies | @ @ | Top =1
B | | |~| Assemblies Iso v | x
IT1 1. Structural Assessment false
I g S | Vehicle Ki i false
[7] ©* Structure Plastic Strain false
10f20 selected H —
Output directory: Citemp/s/IIHS_frontfiihs_front_test 2 9
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 O Treroamsh)

O -O- -0
P 00:00.00 )

\ 4
A
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Animation New

This module lets you capture animation of the selected parts (or assemblies) and offers flexibility
in terms of page layout, view orientation, tracking and section cut. The GUI and the various inputs
that are required to be defined are mentioned below.

< Animation New >
E} Animation Page~ [[J v [ Add :1)

Search here Q v |+ Standard

Entity

@ Title: window title

~ g p1 IHS_MDB_Side_Impact ~ FE Entities

<% pIw1 window title

FE Entities: [ Components (1125)

<

% p1w2 window title ~ View Set

O &

Inputs:

1)

2)

3)

4)

View: Iso v
Secondary Zoom Factor: 1.0
Tracking

Name: tracking

Track: Plane v
Plane Type: OoXY v
NTN2N3: e N12453176 N2 2444863 N3 3496459

Displacements (Global X):

G) Displacements (Global Y):

Displacements (Global Z):

Lock Rotations:

Window Track:

Align with Global (T=0):

’ Section

selected 1 0of 3

Use this input to select the page & window layout that will be captured and included in
the report. 2 layouts are supported i.e. 1 x 1 and 1 x 2. Select the layout and click on Add
button to add the page layout into the entity list browser.

The Entity list browser is used to list and manage the pages included by the user and their
respective layouts.

Enter the Title used for the slide title in the report, select the Components to be used for
the current page and the View Set to be used to orient the components.

Define Tracking system & Section cut details along with its attributes to be applied while
generating the report.
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IIHS MDB Side Impact
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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 | <Barrier Face Overlap »
B BamerFaceOvelap false |*

Battery Section Force true
Collision Detection true
Deformed Shape false Vehicle Comp Selection ~ | Compaonents Components
Door Aperture Deformation e Bamer Cladding Comp Selection ¥ | Components Components
Energy Distribution true
Ezploded View false
Fuel Tank Interaction false
Fuel Tank Zone X Assessment true
Fuel Tank Zone ¥ Assessment true
Key180 true =

1 of 20 selected t; [:

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.
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Output report:
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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 Owverlay | <Battery Section Force > @
4 Battery Section Force tue = B =
1 oy 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
Exploded View false Battery ¥ | Components c o
Fuel Tank Interaction false .
Vehicle to Impactor Contact -
I Fuel Tank Volume Change true
| Fuel Tank Zone X Assessment rue - ~
| -
Fuel Tank Zone Y Assessment true Battery Sections Floor Sections
Plastic Strai fal
aslic Siraimn a8 EBatiery Section 1 v| | Floor Section 1 - |
Drre Borrine B Pandon frlen ¥
1 of 20 selected #E
= | .
Run ‘Module Overlay | <Battery Section Force »
ion F g
Bty e Ron o Lo Banery. FIoanecnonsl Batery Intrusions |
Collision Detection true
Deformed Shape false Filter | | IS | @
Door Aperture Deformation true
L
Energy Distribution true Intrusions Point A PointB Dir hr
Exploded View false
Fuel Tank Inleraction false Intrusicn Loc 1 v MNode N > Node N Z > |
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
10f20 selected t. t ¢ s
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)
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Output report:

Battery Cross Member Force Fleor Cross Member Force Battery Intrusion
Tle Force (i) Tke Force [\

Title Intrusion [mm)]
Batrery Section 1 67 Floor Section | 05
Wattory Secticn 2 P Foce Seceon 1 1618 Intrusion Loc 1 12.78
Batvery Section 3 107 Flooe Secsion 3 1536 Intrusion Loc 2 0.64
Rattory Section & W Floor Section 4 sam

Intrusion Lo< 3 0.72
Rattory Section 5 A5 oor Secton § ans
Batrery Section 6 256 Floce Section & 1813 Intrusion Loc 4 174

-
;
[+
:
.
:

-

e bty St | b | iy i | | b & Rkt - Das s e o A Cun Sew mmm s P _ [A A AAR e Svn Aon mm God A ]
v L e ——r ) A —— - ——
PO e vy T e s et v 4 4 P e S e ¢

——
R
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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/ - | Componens[u] |@

Entities Datanames
components 1ZZcog

properties @ lines @
materials lumpedmass

| mass
material

matenialid
moduleid

@[==

Preview Note

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:
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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 | Last i ] @
Battery Section Force true

Collision Detection true
Deformed Shape false Tie Group A Type Group B Type &
Do Apsrtars Dolemation e pair 1 | 535242535016 535017 | +| Components Cornponent{ |535024 535026535027 | +| Components | 1+ | Components l @
Energy Distnbution true
Exploded View false par2 500031 535023535038 | v | Components Components 535037 v | Components Components  x
Fosl T ank ineracyon faon pair3 | 500002500029500034 |+ | Components | 1 |Components 500020 500604 ~| Components | 1+ Components | x
Fuel Tank Volume Change true
Fuel Tank Zone X Assessment true par4 545003 545005 545001 | v | 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 R

20f20 selected 2 g
’

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:
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pair 2

Collision Plot
[ collision
Proximity

Safe
No Result
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Contour Plot

This is a generic module that allows users to define 4 different types of pages and layouts (namely

Contour page, Section page, Hotspot Page & Zoom page) and include them in the report. It has

the following capability.

* Ability to generate reports with any scalar result datatype contour.

* Ability to find Hotspots & report them.

* Ability to draw section cuts.

* Ability to capture images with user specified zoom factor.

The GUI and the various inputs that are required to be defined are mentioned below.

< Contour Plot>

II] Contour Page¥ B~ A Add

g1 Contour Page % Section Page
a Hotspot Page é.} Zoom Page

|@’

-=EE pl camerlH
: % pIw1 window title
B p1w2 window title
B p1w3 window tte
.7 plw4 window title
- "| p2 LH Headrest Vertical Lock
% p2w1 window title
)17} p2w2 window title (
- "gg p3 LH Headrest Top Plastic Cover
. <f'} p3w1 window title
‘f‘% p3w2 window title
- .E p4 LH Front Cover
: % p4w1 window title

m p4w2 window title

Inputs:

selected 10of 14

) Section

- Standard
Title: window title

- FE Entities

) FE Entities: J Components (1)

- View Set
View: Rear v
Secondary Zoom Factor: 1.0

~ @ Contour
Data Type: Strain v
Data Component P1 (major) v
Layer Lower v
Resolved in: Analysis System v
Average Method None v
Legend Threshold: 0.012

1) Use this input to select the page & window layout that will be captured and included in
the report. The layouts supported are different for different page types as mentioned

below.
a.
b.
c. Hotspot page—-1x1
d.

Contourpage—1x1,1x2&2x2
Sectionpage—1x2 & 2x2

Zoompage-1x2&2x2.




)\ ALTAIR

Select the required layout and click on Add button to add the page layout into the
entity list browser.
2) The Entity list browser is used to list and manage the pages included by the user and their
respective layouts.
3) Enter the Title used for the slide title in the report, select the Components to be used for
the current page type selected and the View Set to be used to orient the components.
4) Define the Contour & Section details (& all its attributes) to be applied while generating
the report for the Contour module.

Output: Section page with 2 x 2 layout

Contour Plot

Strain(P1 (major). Lower)

Analysis system

— 0.000
0012

0.023
0.012

cour Plot
Strain(P1 (major), Lower)
Analysis system

— 0000

0.012
0.023
0.012
0.046
0.058
0.069
0.080
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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
B Animation false
[F Dash Intrusion Contour Plot false
I Dash Intrusion Cross Section true
- Tracking System
7} -~ Deformed Shape false
[7] ¢ Energy Distribution true N1 15287725/~ | Node
; Engine Mount Failure false N2 21088810/« | Node @
Ll Exploded View false
F Load Path true N3 21089957 ~|  Node
Occupant true
Pedal Column Motion true
Title (3) Type View @ S
Run Statistics taisa [ etorm_s ||e2425565 ~| Assemblies | ¢ Assemblies] fso v x|
Deform_2 242556 ~ | Assemblies Assemblies LEFT v X
F Structural Assessment false
Structural Vehicle Kinematics false Deform_3 242556 | Assemblies Assemblies TOP v o x
Structure Plastic Strain false
User Defined Output true
Vehicle Kinematics Vertical true
Vehicle Kinematics XY Disp true

Whaal Kinamatire falea

'lo‘fZDse!ecled
Inputs:

1) Node ID 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
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@
Deformed Shape — Deform_1_TOP
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Displacement Plot
This module is used to generate a summary report of displacement contour for the user
selected components.

Run |Module Overlay | < Displacement Plot>
~ Animation false  * @
& Batiary Section Force e Title @ Components @ Max\Value  Adjacent Comps/Assy View @ "
5 Collision Detection true
" Deformed Shape false | Rear_door |1zsm e | 450 |1251u 1250212505 || Components | Lef E | x
- Displacement Plot false
. Door Aperture Deformation true
.~ Energy Distribution e
- Exploded View false
. Fuel Tank Interaction false
- Fuel Tank Zone X Assessment bue
. Fuel Tank Zone ¥ Assessment true
" Load Path tue
.. Plastic Strain falze
~ Run Statistics false
' User Defined Output true
Vehicle Yaw Pitch Roll true
: Wald Farhra falea nd
1 ot17 selected v
i8[@], .
Inputs:

1) The component label

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

4.53E+02
4.52E+02
— 4.50E+02
4.49E+02
4.48E+02
[ 4.47E+02

[ 4-54E+02 Rear_door_Left

4.46E+02
4.44E+02
— 4.43E+02

Max = 4.54E+02
Node 21044633

Max Displacement = 454 000,
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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
7]\ Deformed Shape false | 3 | @

> CFC180 v Filter
[¥/ - Door Aperture Deformation true
]\ Energy Distribution true
Bl (g} Exploded View folse | ~| Components | I+ Companenul @ ofImpactor
[7] ¢ Fuel Tank Zone X Assessment false
] ‘. Fuel Tank Zone Y Assessment false
[7]{ Plastic Strain false Door Elems Subcase Y Type Y Request Y Component s
7] {. Rear Barrier Face Overlap false LeftElem 1 v e v ”
7] © - Rear Bumper Plastic Strain false @
B Rear Rail Crush false RghtElem 1 ¥ " i | X
7] 2=’ Run Statistics false
7)< User Defined Output true
7] < Velocity Separation true
10f 14 selected t’j ti}
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 1 000 Right Elem 1 000

3 Left Elem 2 000 Right Elem 2 000

Left Elem 3 000 Right Elem 3 000

Right test 043 Left test 020

4 O A Dt Aot O Apr Ot
™ o
o "
i.m i-n
oo o
s "
ass “
e Bl e Feml i b me D R R L R W B T e o




)\ ALTAIR

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 *
[] ¢ * Dash Intrusion Contour Plot false
[T ¢ * Dash Intrusion Cross Section true
[71 {2’ Deformed Shape false Bt | e ~ | Components & | @
[¥| - Energy Distribution true
[7] <27 Engine Mount Failure false Subsystem Energy Title Type &
[F] - Exploded View false
1 &5} Load Path i @lBlW_UNDERBODY |a ~| Components | 1 Components ~ x —l@
[ 4g3 Occupant true BIW_UPPERBODY | 9 «| Assemblies | 14 Assemblies | x
[F] .} Pedal Column Motion true
BIW_DASH 7 ~| Assemblies | 1+ |Assemblies | x
B 4@ Run Statistics false FRT DOOR 24 «| Assemblies | 1« | Assemblies | x
[T} ¢ Structural Assessment false
[} 2. * Structural Vehicle Kinematics false
[7) <2 Structure Plastic Strain false
[7] ¢ User Defined Output true
[7] < Vehicle Kinematics Vertical true
[7] <=+ Vehicle Kinematics XY Disp true
[l Whaal Kinamatice 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
[e—
P
et Kot trgy 4%
Ve et gy 3%
- T e gy 0
5
;—-
’ - N N s, o,
ty, ey, o,
e, ",
- S, ny, "N,% “'w,,%
LR
Ve ubSkem Love ey iiruion
o
oo
o
1]
gnn
-m
-
o ~ = -“ -
u.,‘,% “’1\, Aay “o0,

W HeriCerve | = BIW_UNDERBODY = BIW_UPPERBODY BIW_DASH = FRTDOOR = OTHERS
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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
—— - i Title Type L
& Dash Intrusion Cross Section true
71 Deformed Shape mise | (1) pasrcow [ Trasariios | < seriies [x]| @)
F E Distributi tru
SN e 2 UNDERBODY 56 S e Assaimblies | %
g Engine Mount Failure false
[¥| - ' Exploded View false UPPERBODY 57 | Assembli Assemblies [ x
) . Load Path true
1%’ 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

098-13E015-A_PIAS|23
aleo Mat: PPT40 for housing|2.5mm)

8-13E015-A_PIA2 |26

aleo Mat: PC_AL2447- fo Lons‘z.smﬂ'l /

[GO9B-136015-:A_PIA2 (26 /

Valeo Mat: PC_AL2447-headimpact for Lens|1.5mm| /
D9B-136015-A_PIAd[14 =
aleo Mat: PPT40 for housing|1.0mm

D98-13E015-A_PIA2|26
aleo Mat: PC_AL2447-headimp

98-136015-A_PIA3|12
aleo Mat: PPT40 for housing|3.2mm

z
/ D9B-13E015-A_PIAY |23
é / aleo Mat: PPT40 for housing|2.5mm.
| o
L B-13E015-:A_PIAG[14 09B-13E015-A_PIAA]14
/aleo Mat: PPT40 for housing| 1.0mm| aleo Mat: PPT40 for housing| 2.0mm|
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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 >
Animation taise

Battery Section Force true

Collision Detection true Fuel Tank | 600074 600023 600052 | v | Components Components @
Deformed Shape false
Door Aperture Deformation true =
Tite Type %
Energy Distribution true
Exploded View false @[ Test] “562204 662205662206 | v | 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 @ || 1
2|k
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 =)
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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

|\ Animation

71 <.’ Deformed Shape

¥ {_* Door Aperture Deformation
. Energy Distribution
- Exploded View
. Fuel Tank Zone X Assessment
.~ Fuel Tank Zone Y Assessment
- Plastic Strain

10 E o

.~ Rear Bamier 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
true

true

false
false
false
false
false
false
false
false
true

true

B8

Filter v | @

Impactor ~ | Components Components

Wheel ¥ | Components Components

Fuel Tank ~ | Components. Components

Rear Rail v | Components Components @

Chassis ~ | Components Components

Exhaust ~ | Components Components

Motor ~ | Components. Components

Title Subcase Type Request Component +*
Element1 v v

""|©j

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

] ®
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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

Animation

.~ Deformed Shape
.~ Door Aperture Deformation

Energy Distribution

. Exploded View

. Fuel Tank Zone X Assessment
" Fuel Tank Zone Y Assessment

. Plastic Strain

.’ Rear Barrier Face Overlap

..’ Rear Bumper Plastic Strain

. Rear Rail Crush

Run Statistics

. User Defined Output
. Velocity Separation

1 0f 14 selected

Inputs:

Overlay | <Fuel Tank Zone Y Assessment >

false
false B
iiter v
true
true
false Impactor ~ | Components Components
false
fal Wheel v | Components Components
false | IFyel Tank ~ | Components Components
false =
false [Rear Rail ¥ | Components Components @
false | Ichassis ~ | Components Components
false
true |Exhaust v Components Components
tue IMotor ~| Components | |« Components
Title Subcase Type Request Component e
Element1 v v v il 123 |@
B K

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

Title
@ Element 1

Fuel Tank Zone Y
Assessment

Peak Deformation

0.00
Element 2 0.00
Element 3 0.00

©

I
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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 faise | _ @
et
Dash Intrusion Cross Section true
Deformed Shape false | Tite Position 1 Position2 Positon3 Posiond Position s Position
Energy Distribution true Front Mid Rear -
Engine Mount Failure false
Rail LHS 100010 100016 v 100018 v - v v | x
Exploded View false
/" LoadPath true Roil RHS 100011 ~ o017 ~ 100018 v v v v '
Occupant true
Subframe LHS 500017 ~ 500011 ~ 500003 v v v v | X
Pedal Column Motion true
Subtrame RHS 500018 v 500012 ~ 500004 v v . v x
Run Statistics false
Shotgun LHS 100042 100044 v |240004 v " 5 v [x
Structural Assessment false Shotgun RHS 100043 ~ 1100045 v [240008 v - - v Ix
Structural Vehicle Kinematics false
Structure Plastic Strain false RECKeP RIS 10000 ' v ~ ” ~ L X
User Defined Output true APiller LHS 240001 b v 5 5 5 b [%
Vehicle Kinematics Vertical true
Vehicle Kinematics XY Disp true APillr RHS 240002 v v v ¥ v W s
Wheel Kinematics false Driveshoft LHS 555000 v ~ (555001 v v v v X
Rocker LHS 100026 v v v v v v X
Rocker RHS 100038 v v - v - v x

10f20 selected

Cross Section Locations

Rail Front
Rail Mid

Rail Rear

Subframe Front

Subframe Mid

Subframe Rear

Shotgun Front

Shotgun Mid

vl |N|la|lu|[s]|w|[n]r

Shotgun Rear

a2

=
15

A-Pillar Front

Rocker Front

f
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Load Path Summary

# Title: Peak Areal Ix {mma4) 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]
IKN) IKN)
r1_ml_front
1 Rail Front 14100 38.37 178846.17 5122493 -43216.83 B47.13 633.77 1853 3837 16516 51224.92 -45234.58 847.13 693.77
837
2 Rail Mid 13532 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 83011 77617 27.44 3952 138420 55540.15 -48520.74 820.11 T76.17
611
4 Subframe 87.17 17.45 3588.02 8405.00 0.00 214.27 28017 1282 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 3588.01 8405.08 0.00 214.27 28017 26.45 1745 35890 240506 0.00 21427 280.17
Rear 1
7 Sheotgun 2355 £4.24 7444415 272987.83 -12515.68 695.06 1554.8 445 64.34 55385, 27853703 -34543.85 659.07 1554.8
Front 5 a1 5
8 Shotgun 21.84 38.94 34520.59 7054.20 79154 981.01 2031 3894 47275, 121756.20 3946278 79155 961.32
Mid 78
El Sheotgun 3135 131.04 237734336 4236128.96 317375007 48334 27225 3547 136.25 21570 1226453.25 -445369.53 3312.09 44410
Rear a 13 98.05 El
10 Rocker 11519 12065 833454312 336710.24 -176488.24 12426, 34543 17.31 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 - moq ——r1_m1_frontRail RHS Front - 1000
142 a-r1_m1_frontRail LHS Mid - 1000 2 % ¥1_m1_frontRail RHS Mid - 1000
+-r1_m1 frontRail_LHS Rear - 1000 | £ {-e-rimifrontRail RHSRear-1000
124 &
106
z
£
2
i
14 28 42 70 98 12 126 14 28 2 70 98 112 126 140
Time{ms] Time{ms]
Subframe LHS Subframe RHS
e r1_m1_frontSubframe LHS Front - 1000 |==——r1_m1_frontSubframe RHS Front - IM\
62 - r1_m1_frontSubframe LMS Mid - 1000 4. r1_m1_frontSubframe RMS Mid - 1000 |
+.r1_m1_frontSubframe LHS Rear- 1000 +.r1_m1_frontSubframe RHS Rear-1000 ||
54
46
-
z
£ 30
&
22
14
6
2
W W W R
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Measure Plot
This is a generic module that allows users to apply various types of measures on the 3D animation
results data, generate animations and measure plots and include them in the report. The GUI and
the various inputs that are required to be defined are mentioned below.

< Measure Plot >

a“v Measure Page ~ .ED. ~ | [ Add @

Q~ |- Standard
Entity @ Title: Impactor - Headrest LH
= "gg p1 Impactor- HeadrestLH ~ FE Entities
c“- piwl Impactor - Headrest LH 3) FE Entities [ Components (13)
@ p1w2 window title - View Set
View: Left v

Secondary Zoom Factor: 10
- Measure

Name: Impactor - Headrest LH

Type: Minimum Distance v

Pick Entities....: Measures(1)

@) Y Axis Quantity Mag v
. Live Link
Value Format Fixed v
Value Precision: 0 v

Angle Unit Degrees d
E Contour

Q) '

Tracking

Section

- selected 1of 3

Inputs:
1) Use this input to select the page & window layout that will be captured and included in

the report. 2 layouts are supported i.e. 1 x 2 and 2 x 2. Select the layout and click on Add
button to add the page layout into the entity list browser.

2) The Entity list browser is used to list and manage the pages included by the user and their
respective layouts.

3) Enter the Title used for the slide title in the report, select the Components to be used for
the current measure and the View Set to be used to orient the components.

4) Define the Measure and all of its attributes to be applied such as measure type, measure
entities, format & precision for the measure etc.

5) Optionally user can also enter the Contour, Tracking & Section details to be applied while
generating the report for the Measure module.



ALTAIR

Impactor-Headrest-LH
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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 Iis (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 s (SBLD 4.0.2, 4.3.1)

2nd Row Left—SID Ils (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 Ils (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
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Select Module Overlay | <Occupant>
Barrier Face Overlap false T T

Battery Section Force false o e

Cellision Deteetion false

Deformed Shape False

Displacement Plot false LR :[4)
Door Aperture Deformation wue

Energy Distibution e

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
Vohicle Yaw Pitch Roll true
Velocity Separation e
Weld Failure false

10f 21 selecied r», I»
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-lls
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 RwlLft

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 clout N acceleration lower spine 6000002 v "
aloutdet acceleration lower rib 6000003

HEAD_ACC_Z N acceleration middle rib 6000004 24 i
_gIStat acceleration upper nib 6000005

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

SHOULDER_FORCE_FY nodout acceleration clavicle 6000008 = v v
rbdout < 2

THORAX_UPPER_RIB snkara v d - v i
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Occupant Summary

Occupant Results Front - SID-lIs| Rear - SID-lls ACCEPTABLE MARGINAL Internal
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 Fermur Mx [3msec-Nm)
Lwr Femur My (3msec-Nm) 305
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Bar Graph
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Euro NCAP FAR Side Occupant Assessment

This module allows users to generate reports as per Euro NCAP FAR Side Occupant Assessment
protocol. The points available for far side impact assessment in the final vehicle assessment is a
total of 4 points, which will be combined with the full-scale AE-MDB (2 points) and pole impact (2
points) scores. The far side score will be scaled down from the individual scores of the two far
side sled tests, which offer a maximum of 12 points per test.

The peak head excursion in both sled tests will be established using the onboard cameras. The
maximum points available per body region in each test is dependent upon the amount of
excursion observed and what specific far side impact countermeasures the vehicle is equipped
with. Note that a sliding scale is not applicable to head excursion.

Head excursion assessment zones

S

Green Zone

Figure 5: Head excursion zones

Scoring for vehicles with far side countermeasure

Head Excursion
Capping Red Zone** Orange Yellow Green
Zone* <125mm >125mm Zone Zone Zone
Hepd Score 0.000 0.000 2.000 3.000 4.000 4.000
Neck Score 0.000 4.000 4.000 3.000 4.000 4.000
Chest Score 0.000 0.000 0.000 3.000 4.000 4.000
Max Dummy Score 0.000 4.000 6.000 9.000 12.000 12.000
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Scoring for vehicles without far side countermeasure

Head Excursion
Capping Red Orange Yellow Green
Zone* Zone Zone Zone Zone
Head Score 0.000 0.000 1.000 2.000 4.000
Neck Score 0.000 1.000 1.000 2.000 4.000
Chest Score 0.000 0.000 1.000 2.000 4.000
Max Dummy Score 0.000 1.000 3.000 6.000 12.000

* In case of head excursion in the Capping Zone, both far side rests are capped.

Dummy criteria

s Performance limits
Criteria n , -
Higher Lower Capping
Head HICs (with direct contact) 500 700 700
Resultant 3ms acceleration 72g 80g 80g
Upper Neck Tension Fz 3.74kN
Lateral flexion MxOC 162Nm 248Nm
Extension negative MyOC 50Nm
Lower Neck Tension Fz 3.74kN
Lateral flexion MX(base of neck) 162Nm 248Nm
*Extension neg. My(base of neck) [LOO]Nm
Chest & Abdomen | Chest lateral compression 28mm S50mm 50mm
Abdomen lateral compression 47mm 65mm 65mm
Jcowpant>  Tame Mstory Plots

IERalififse: :@

Inputs for Dummy:

[EEN

Dummy Model selection

N

Dummy Version selection
Enter the ID range to be considered when picking up the requests automatically
Injury Criteria selection per dummy model type & dummy version

w
—_ — — —

IS
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Input for Head Excursion:

< Occupant> | Time History Plots

i

Dummy Model | MA

Dummy Version

Reset

4) Select the Seat Centerline, Car Centerline & Max Intrusion nodes
5) Select the View & the Frames Per Second value to be used when capturing the animation

Impact Side Left

Tracking System

N1 12611046 MNode 1L}

N2 1261079 Node L} @

N3 12611117 MNode It}

Head 0064 Components | |4

Dummy E0000-60252 Components

Seat J10000-310003 310007 Components

Structure 140000 140008 140013 Compaonents | 14

Seal Centerine 31304347 Node L]

Car Centering 14354 Node L}

Max Infrusion MNode 1L}

View Fromt v

FPS 100
1) Impact side selection
2) Select the 3 nodes to define the tracking system
3) Select the Head, Dummy, Seat & Structure parts

Outputs:

Occupant Protection Point Summary

1st Rw Lft 1st Rw Lft Head Consolidated
Part Occupant Points | Excursion Points z
Points
Summary Summary
Head 4 1
Neck 4 1
Chest 4 1

Total Points (out of 12)
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Head Excursion Detailed Summary

Max Head Excursion 7655
(mm)
At Time (ms) 105.00
Zone orange
Max Head Score 1.00
Max Neck Score 1.00
Max Chest Score 1.00
A
v X
Occupant Protection Detailed Summary
y Higher Performance Lower Performance Side Euroncap Farside .
Title L - L Points
Limit Limit - main_iter_
HIC (15ms) 500 700 147.890
Clip 3ms (g) 72 20 39.799
Upper Neck Tension +Fz (kN) 3.74 3.74 0.410
Upper Neck Flexion MxOC (Nm) 162 248 21.157
Upper Neck Extension MyOC (Nm) 50 50 37.442
Lower Neck Tension +Fz (kN) 3.74 3.74 1.120
Lower Neck Flexion MxOC (Nm) 162 248 27.270
Lower Neck Extension MyOC (Nm) 100 100 25.042
Chest Lateral Deflection (mm) 28 50 2.835
Abdomen Lateral Deflection (mim) 47 65 1.708
X Acceleration Y Acceleration
Max 7.929 @ 60.000 Max 43.907 @ 61.680
Min -5.755 @ 70.561 Min -0.813 @ 14.480
40/
5
30
8 g
=
3, T | < 5
a N 1 a
3 ]
z x
10
-5
10 AN
10 20 30 40 50 &0 70 80 90 10 20 30 40 50 60 10 B0 a0
Time (ms) Time {ms)
Z Acceleration Resultant Acceleration
Max 14.484 @ 68.081
Min -5.005 @ 45.120
10
El G0
¥ £
a
g g
- c_/\// x 20
5
10
o 10 20 30 &0 70 20 0

Time (ms)

Time (ms}
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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 Overlay| <Plastc Swain >
Animation false

Barrier Face Overlap false 2 @
Tile Components MaxValue Adjacent Comps/Assy View &

Deformed Shape false
Door Aperture Deformation true @l B Plllarlnnel

Energy Distribution

140060 140059 140133 |~ | Components "5 |uou7 ~| Components "Len v xl

BPillarOut 140417 ~ | Components 4 140417 v | Components Left vl | X
. Exploded View false
Fuel Tank Zone X Assessment false Rocker Out 125178 125175 v | Components 5 v | Components Iso vl | X
Fuel Tank Zone Y Assessment false
Rockerlnn 125178 125160 ~ | Components 2 ~ | Components Iso vl | X%
Key180 true
_ Load Path true Rooflnner 190027 190119 190161 |~ | Components 3 140417 160059 v | Components Iso vl | X
e pont i Roof Outer || 190023 190022 5 40417160059 p
oof Outer ¥ | Components 1 ~ | Components so v | X
Plastic Strain false 2 =
Run Statistics false APillarinne 140047274123 v | Components 6 69 v | Assemblies vl | X
. Structural Intrusions true A PHarOw b 140044 5
ut v v o [ x
. User Defined - e llar Components Components
Velocity Separation true FrontDoor 200028 200024 200031 | ~ | Components 8 140028 210041 ~ | Components Left vl [ x
Weld Failure true
RearDoor 210046 210043210044 |~ Components 9 200021 v | Components Left vl [ X
10f17 selected o
I ;
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 o Boce: @
5.90E-01 N

[ 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
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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 Owerlay < Fun Statisties >
. Animation false 2
- Bamer Face Overlap false Program Name 2022_abcd
. Battery Sechon Force true
_ Cellision Detection we | WA Test
- Deformed Shape falze Run Digenption Tesn23
Door Apesturs Deformadion true Restraint Status Unbeled @
Energy Distribution true
Exploded View false = BodyStyle Sedan
. Fuel Tank Interaction false Engine/Transmission Vi
. Fuel Tank Zone X Assessment true
. Fuel Tank Zone ¥ Assessment true TestSpeed 3Kph
. Load Path frue Driveline FWD
DOeccupant true ®
- Impactor Assembly/Compaonan] & = | Assemblies
. Plastic Strain false
% b Z
Structural Intrusions true Front Wheel Coordinates 1432 -850 510 = Node
 User Defined Output true ED
%} Velocity Separation true Rear'Wheel Coordinates 4132 -BE0 512 - Mode
. Weld Failure false
Maximum N Curves 0 @
10f 19 selected [:, [: Panetration and Inersection YES - ®
e -

Program Name Test
Gatewsy e
Sde Impact test
Belted
Sedon
— Termination Time §568ms
i Termination Type
AWD .
Maink Mass Added @ T=0 (%)
o
09/18/2021 s = il Total Mass Added (%]
Test Mode Side 1S MDB
o I Total Mass Added [kg] 27.636 kg
mpactor Weigh )
ipechr yesh i Energy -> Hourglass [%]
Tots weight sk
Vehide Front e Weight_| 159K
e Feont s Weleha . Energy -> Ratio [%] 1>= Energy
Vehicle Rear Axde Weight 1.51 kgs.
Solver Version mpp s R7.1.2 Ratio <1.01
Number of CPU =
Fun Time 2w a1 min st sec
35Kph
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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)

e
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|
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i
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Structural Intrusions
This module primarily computes structural intrusion for Bpillar as per IIHS regulation.

Configuration

Pre_crash_components | 160059 140053 180237 |~ | Components | @ :
Components_for_intrusion_calculation | 140060 140059 140133 | ~ | Components | @
Components_for_Bodys:de_mlrusmn_calcu\a!iorl 140028 200021 210041 | v | Components | @
Section_Cut

N1 800122/~ Node

N2 800246 | ~ Node @
Intrusion_Plot_Option Meax vl @

Time_Step_Range

T_start 18 @

T_end 49

Tracking_System

N1 20082769 v Node
N2 20082726 ~ Node ®
N3 20082806/ v| Node
Driver_Seat_And_Mid_Door_Coordinate_lnputs
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 such as body side outer panels (LH &
RH), roof, doors LH & RH as shown below

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

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

4) The 2 IDs required for Bpillar section cut

5) The intrusion plotting option (Max step or Last step or user specified time 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
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Pre_crash_components
This should include parts such as body side outer panels (LH & RH), roof, doors LH & RH as shown below.

Components_for_intrusion_calculation
This should include Bpillar inner & outer components as shown below.

Components_for_Bodyside_intrusion_calculation
This should include parts such as fender, outer panel, front & rear door on the impact side as shown
below.

Driver_Seat_And_Mid_Door_Coordinate_Inputs
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IIHS Side MDB Intrusion Plot

Structural Results Max Intrusion | GOOD ACCEPATABLE | MARGINAL POOR FAC PDG

B-Pillar Intrusion Relative to Seat Centerline -42.4 -50 0.0 0

F1_m1_sidePre_crash
= F1_m1 sidePost crash
1_m1_sideGood

1800
_m1_sidePoor
o m1 sideDriver seat centeriine
1 m1_sideMid door hei
TR i _sidemax intrusion
1400

E

Meight from Ground (mm)

1
aw‘ J
1
m‘ 7777777777 ==
“ }
400 600 BOO 1200 1400 1600
Lateral Bistance from Briver Seat Centerline (mm)
ar pastcrash 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) -42.4
Structure rating Marginal

BPillar Inner

2000 -
r1_m1_sidePre_crash
ri_m1_sidePost_crash
r1_m1_sideGood

r1i_m1_sidePoor

1550

Vertical (mm)

875

425

2”300 67 267 600 933 1267 1600
Latitudinal (mm)
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User Defined Intrusion

1550

§

1100

Height from Ground (mm)
3

-

=
.

| Max intrusion = 64.75mm @ 45.00|

_—
-‘-ll" -

r1_m1_side@15.00
ri_m1_side@20.00
ri_m1_side@25.00
r1_m1_side@30.00
ri_m1_side@35.00
ri_m1_side@40.00
ri_m1_side@45.00
ri_m1_side@50.00

L] 200 400 600 800 1000 1200
Lateral Distance from Driver Seat Centerline (mm)

IIHS Bodyside MDB Intrusion Plot

1600

100! i i i 'I « ri_m1_sidePre_crash
| 1 | | = r1_m1_sidePost_crash
I I I |
I I I |
I I I |
667 | I ! [
I I I |
I I I |
I I I |
- ] I I |
E 1 I 1 |
< 333 | I I I
: IR
- c
i I g1 3!
: s | 1 zl 3
s =1 = £ ?1
5 %) &) 3 £i
= T o
H I I = | |
g i ] | g1
! : %) "
-333 I ] I |
I I I |
I I I |
I I I |
I I 1 |
£67 : N !
: : [ : ™
1 ] 1 I
» 4 doee e + —— _m‘—mh“
4 1 1 1 1
2250 2500 2750 3750 4000 4250 4500

3000 3250 3500
Longitudinal distance from Impact point (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 | Corfiguraton
Ce Pl tal =
Dacki Intmsion Contomr Plox e #Tite Subcase ¥ Type Y Reguest ¥ Component Fibar Note. X Avis Scale ¥ Asis Scale Window
Dash Intrusion Cross Section true
Deformed Shape ks udo_1 nodoun ~ nodout * Locels_tke_n_bpk 100 » y_dusplocemens v CFCED «|ves 1 1
Esargy Diskibuiion o ] Todout ~ nodout ~ Local1_tkr_in_bpk 100 v | ox_disph CrCen o T T
Engino Mount Faslure tatso
Exploded View false udo_3 gstot v gstor v gstor CFCED N 1 1
Losd Puty o udo_4 st  giston v gt cFCED N 1 1
Occupant wue
Podal Column Motion = udo metsum « matsum « BR-Swpper_mm 230 cFCE e 1 i
udo_6 matsum v matsum v JRIT-ISKTIARIBAK '+ CFCE0 1 1
Run Statistics false
udo_? ibdaut ~ tbdout - 10051 cFCEn es 1 1
Structural As: ment fals
et — udo_8 rcforc “ rcforc v Vohide20DB_IHSOts « 'y, force v CFCE0 o[ es 1 1
Structural Vehicle Kinomatics false
Sucture Plastic Stram false udo_9 chorc “ idorc mo v x_moment - cFCE0 o|[ves 1 '
¥ User Definad Output ue
uda_10 secore ~ sechorc * Tumnel! 100050 |+ y_cermoid «[cFce 1 1
Vehicle Kinematics Verbcal e
Vehicle Kinematics XY Disp ue
Wheel Kinematics fatse
10f 20 selected

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
o 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
002 2.50E+05
225405
0.01
2.00E+05/
0.00
1.75€+05
-0.01
1.50E+05
§ s
-0.02 % 1.25E405
.8 =2
= o
1.00E+05
-0.03
7.50E+04,
-0.04
5.00E+404:
o Max=0.0325424 |
Min=2.99268e-07 250404,
|
-0.06 & [
0 20 40 60 80 100 120 140 0 20 20 & % o = on

Time [ms] Time [ms]
[==—r1_m1_frontudo_1 - CFC60 —r1_m1_frontudo_2 -~ CFC60| [==r1_m1_frontudo_3 - CFC60 ——r1_m1_frontudo_4 ~ CFC60.
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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 Scnpt module Overlay | Vehicke Yaw Pich Roll >
Fuel Tank Zone ¥ Assessmoni trua
Load Path e
Dccupant trie
Pedal Colunn Motion = LHS Conndmaie Framse
Plastic Strain false LHS Base Mode 21003646 |  Node
LHS X-ams Node 21091007 = MNode @
Hun Stabisbes lalse
LHS XY-plase Node 21021810 | - Mode

Structural Assessmont falne
Structural Velecle Knemabcs talse RMS Coordinais Frame
Structure Plastic Sirain false
User Defined Output _— RHS Base Node 21029001 | ~ Node
Vehicle Kinematics Verscal rug RHS X-auis Node 20252 = Node @
Vehicle Kinematics XY Disp rue

= Vahicis Ve Plich Pl = RHS XY-plane Node 2109472 ~ Mode
Weld Falure talse @
Whee! Kinemalics falee Rotation Sequence | | Z¥X @ - rﬂm Ouanimey ¥aw-PachRel

o
1 of 26 selected
Inputs:

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
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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
. ‘Wi - Vi N Wi PR . Wehiiie  Ball
» -
!
'y | i
: t i
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:
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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.

< Velocity Separation >

Vehicle_node TRC @

Barrier_node TRC ®

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

12

10

Velocity (m/s)

Separatlbz?l;rl;{ 59.11ms |
Separation Velocity: 5.68 m/s|

0 10 20 30 40 50 60 70 80 90 100
Time (ms)

Impact Separation Time 59.11

Impact Separation Velocity 5.68
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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

o

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 <Weld Failure >
Animation false

Deformed Sha false

i Subcase  Yiype Yeomp
Door Aperture Deformation true

1D Weld

Energy Distribution true
Exploded View false | Axial elout v beam v |axal
Fuel Tank Volume Change false | |opoar preay ey s R @
Fuel Tank Zone X Assessment false
Fuel Tank Zone Y Assessment false | [Resultant elout G(ooam.__jvijshears
Plastic Strain false | SolidWeld
Rear Barrier Face Overlap false | Axial swlorc v swlorc v |awal s
Rear Bumper Plastic Strain false
Rear Rail Crush false | [Shear swlorc v sworc v shear @
R Oho.s false  loesubast  swor o resultant_moment
Spare Tire Bolt Force false
User Defined Output true

Velocity Separation o Impactor

& Weld Failure true |2 ~ | Assemblies |©

Assembly to consider

|9 [ Assembles |@

Weld Material Card Selection 4

10f 17 selected o MATL196 RAE
|| F

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



)\ ALTAIR

Global viewpoint:
Spot Weld Failure Spot Weld Failure Plot

Contour Plot -
FailureTime(Value)
0.20
0.4
0.13
0.12
0.10
0.09
= 007
0.06
0.04
0.03
0.01
0.00

-

[ T——

1D beam spot weld / Single hexa spot weld report
Spot Weld Failure Detail View Spot Weld Failure Plot
g‘:i?\:f:'rri:\':((value) " *
020 W ¥ B \

3
48582
- i 0 O woa W ow W =% i “ 0 0 W w w W W m

Tt
et s I St X Shemand AR

Hexa nuggets report:

Contour Plot 1
FailureTime(Value) %
100.00 < o s
95.00 [
85.00
<%
75.00 o \
65.00 b
55.00 o
— 45.00 .
35.00
25.00 >
15.00
5.00
0.00

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
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Hexa adhesives report:

Hexa Adhesive Failure Detail View

Contour Plot :
FailureTime(Value) )
100.00 L 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




