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Altair Safety Report Manager

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

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

* Model information

* Run quality statistics

* Occupant requirements
* Structure requirements
* Structure overview

* User defined plots

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

The ASRM utility can also be run on HPC after job completion.
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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 v| TestData = @
@ Protocol Full Frontal v
Title: main_iter_ Input Check
Units mm/ms/kg v

@

#ofProcesses 14 v
Config excel file: = [ Save As

# ol Overlay: 0 g (4
Search

B Config same as Main Analysis results directory.

Tracking system nodes (N1, N2. N3). v * v | Apply to Modules...
More options..

Trim curves in X

elect Module Overlay| | <Animation>
Animation false |
Battery Section Force true
Collision Detection false ®
Dash Intrusion Contour Plot false Tracking System
Dash Intrusion Cross Section true L Node |H
Deformed Shape false N2 Node 1
Displacement Plot false
@ Door Aperture Deformation true N3 Node "
Energy Distribution true
Engine Mount Failure false T o +
Exploded View false
Fuel Tank Interaction false ~ | Companents | M iR
Fuel Tank Zone X Assessment true
Fuel Tank Zone Y Assessment true
Load Path true
Occupant true
10t 28 selected |
@ IReport output directory: [~% & Now

Impact Type & Units selection Section
In this section, user will be able to select the Impact Type, Regulation, and the Protocol for which he
/ she wants to generate the PPT report along with the source units used for running the simulation.
Based on this selection the modules list (section #4) gets updated.

Impact Type: Front v
Regulation: FMVSS 208 v
Protocol: Full Frontal v
Units: mm/ms/kg v

Overlay selection section
In this section user will be able to select the overlay option. Following scenarios are supported.

e When you want to generate report for a single run then you would set overlay option to 0.
Therefore, overlay tabs (in section #6) is disabled.

#ovaerlayi @ o Main[;.—.'ﬁa. Overlay 2 | Overlay 3 .uf':--.—]

?| Same as main Title:
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e  When you want to run in overlay mode, then you must pick appropriate number of overlay runs.
The overlay tabs get enabled based on the number selected. User can select up to 4 iterations
for overlay.

Title:

V| Same as main

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

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

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

# of Processes: 14 v

More options...

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

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

Main section

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

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
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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 »
Title:
Analysis results directory: B
Config excel file: e
Tracking system nodes (N1, N2, N3): v v * | Apply to Modules...

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

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

(=3
Search...
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Found files to load  :::iiiiiiiiiiniiiin
CAE Data --> Radioss —> PlotFile:

Name Size Date modified Type
1 testTO1 253198KB 27/01/2303:42PM  File

selected 1of 1
CAE Data > Radioss —> Solver Input File:
Q
Name Size Date modified
test_0000.rad 216449 . 27/01/2303:37 PA

Type
M RAD File
test_0001.rad 1KB 27/01/2303:38PM  RAD File

selected 0 of 2

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.

{ Overlay Setting X
mil_hy Isolate Only Show Hide Show All
] m2_hg
Layer Color [ | Layer Line Thickness vl
Symbol Color [ ] Symbol Size
Symbol @ On © off
Notes Font A
Notes Position Y
Legend @ On © off
Legend Font A
BarGraph Category Font . A BarGraph Gap

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

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

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

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

N1 15849041 ~ Node

N2 15839164 ~|  Node

N3 16838433 v | Node

Tille View =
7 ~ | Assemblies Top v [ x
9 ~  Components Iso v | %

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 cotg v Reset

Is(Orrver Restaint Type

Deveer D

Driver leyery Criteria

HEAD_ACC.X
HEAD_ACC.Y
HEAD_ACC.Z

HEAD_ACC_RES

NECK_UPPER_MONENT Y

NECK_UPPER_FORCE X

NECK_UPPER_FORCE 2
CHEST_DEFLECTION
CHESTACC.X
CHESTACCY

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

e Animation New

e Belt Forces

e BOM

e Collision Detection

e Contour Plot

e Deformed Shape

e Energy Dissipation

e Energy Distribution

e Floor Bolt Force

e Front Impact Description

e Front Seat Angle Assessment
e Front Seat Dynamic Assessment
e Load Path

e Loadcase Description

e Measure Plot

e Rear Impact Angular Change
e Rear Impact Description

e Recliner Moment

e Run Statistics

e Static Headrest Displacement
e Static Headrest Summary

e User Defined Output

e Weld Failure

e Whiplash Summary
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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~ [ v [& Add @

Search here Q ¥ |+ Standard

Entity @ Title: window title

- "gg p1 IHS_MDB_Side_Impact ~ FE Entities
<, plw1 window title G) FE Entities: [J Components (1125)
: % plw2 window title - View Set
View: Iso v
Secondary Zoom Factor: 10

- Tracking

Name: tracking1

Track: Plane v
Plane Type: OXY v
NTN2N3: <L 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

0O F & selected 10f 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 1 and 1 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 page and the View Set to be used to orient the components.
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4) Define Tracking system & Section cut details along with its attributes to be applied
while generating the report.

IIHS MDB Side Impact
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Belt Forces

This module is used to create shoulder and lap seat belt force plots for following seat
configurations viz. Left, Right, Mid, 2 seats & 3 seats.

< BeltForces >

Seat Configuration Left v @

Filter

Left Shoulder Seat Belt TRC <

LeftLap SeatBelt

Inputs:

1) Select the seat configuration that you are interested in

2) Select the respective channel (type, request & component) for the shoulder force
3) Select the respective channel (type, request & component) for the lap force
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Left Shoulder Seat Belt Left Lap Seat Belt
o. [
0.008 0.008
Max: 0.00894207 kN|
5 Max: 0.0081992 kN g
50,006 é’n,uus
8 8
50.008 5 0.004
0.002 0.002
*§%e0 4.0E+04 B.0E+04 1.2E+05 1eev0s  "§%E00 4.0E+04 8.0E+04 126405 1.6E+05
time (ms) time (ms)
[——main_iter_Left Shoulder Seat Belt resultant force| ——main_iter_Left Lap Seat Belt resultant force|
Mid Shoulder Seat Belt Mid Lap Seat Belt
0.005, 0.008,
0.008 A
z 5 Max: 0,00635406 kN
Z 0003 - ax
g g 0.004
§0.002 5
0.001 0002
-§%e-00 4.0E+04 B.0E+04 1.2E+05 ieeros  "§%E00 4.0E+04 8.0E+04 1.2E+05 1.6E+05
time (ms) time (ms)
——main_iter_Mid Shoulder Seat Belt resultant_force| ——main_iter_Mid Lap Seat Belt resultant_force|
Right Shoulder Seat Belt Right Lap Seat Belt
o. [
0.008
= 0,004 Max: 0,00503987 kN
g 0.006 H
g
g g
50.004 5 0,002
0.002
°-§%ew0 4.0E+04 B.0E+04 1.2E405 Teevos  "§%Es00 406404 B.0E+04 1.2E405 1.6E+05
time (ms) time (ms)
——main_iter Right Shoulder Seat Belt resultant_force| ——main_iter_Right Lap Seat Belt resultant _force]

Seat Belt Forces

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 A
properties @ lines: @
materials lumpedmass
| mass
material
matenialid
moduleid &
@[3
Preview Note:
Sel Label
1= Component-mass

Inputs:

1) Select the assembly IDs or components IDs that should be included in the BOM report
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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
letsusers 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 Detecton >
Animation false State | T iy I @
Battery Section Force true

Collision Detection true

Deformed Shape false Tie Group A Type Group B Type LS
Do Apscirs Detematon e pair1 I 535242535016 535017 | ~ | Components Componenr{ F}sou 535026 535027 |~ | Components Components ] @
Energy Distnbution true
Exploded View false par2 500031535023 535038 | v | Components Components 535037 v | Components Components  x
Fel Tunk berarcsion toren pair3 500002 500029 500034 | ~ | Components Components 500020 500604 ~ | Components 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 Twe Bolt Force true
User Defined Output true G

2 of 20 selected s

& E
[nputs:

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

Output report:

pair 2

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.
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< Contour Plot >

Il Contour Pagev: B ~ [ Add
l]] Contour Page
a Hotspot Page

% Section Page

é} Zoom Page

'=E pl camerLH
% plw1 window title
B piw2 window title
pIw3 window title
.7 plw4 window title
- Vgg p2 LH Headrest Vertical Lock
B3 p2w1 window it
» p2w2 window title
~ “gg p3 LH Headrest Top Plastic Cover
<"?' p3w1 window title
: {} p3w2 window title
- .E p4 LH Front Cover
: % p4w1 window title
B paw2 window title

(

Inputs:

selected 1 of 14

LA

- Standard
Title: window title

- FE Entities

) FE Entities: [J Components (1)

~ View Set
View: Rear v
Secondary Zoom Factor. 1.0

- B4 Contour
Data Type Strain v
Data Component: P1 (major) v
Layer: Lower v
Resolved in: Analysis System v
Average Method None v
Legend Threshold: 00312

) Section

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

c. Hotspotpage—1x1
d. Zoompage-1x2&2x2.

Select the required layout and click on Add button to add the page layout into the

entity list browse

r.

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.
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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

0.012
0.023
0.012
0.046
0.058
0.069
0.080

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

— 0.000

0.012
0.023
0.012
0.046
0.058
0.069
0.080

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)
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Run Module Overlay | Cosfiguraton
r Asimation false  °|
Dash lntrusion Contour Plot talse
Dash Intrusion Cross Section true
e Tracking System
v Deformed Shape false
r Energy Distribution true N1 15287725« Node
. Engine Mount Failure false N 21088810] > @
r Exploded View false
r Load Path true N3 21089957 | ~ Node
Occupant true
Pedal Column Motion true
” Tite @ Type View @ v
Run Stabstics false [ Detorm_1 II! 24255657 v Assemdhes Asmﬁnn“SO v % I
Detom,_2 24255 ~ Assembbes Assemblies LEFT v X
Swuctural Assessment false
Stuctural Vehicio Kinomatics talse Oedorm_3 242556 | Assembles Assemblies TOP v x
Structure Plastic Stan talse
User Defined Output true
£ Vehicle Kinematics Vertical true
Vehicle Kmematics XY Desp true
’ Whaa! Kinamabes folea ¥
108 20 selacied
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 — Dc«g?ormj_lsgD
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Energy Dissipation
This module is used to create Energy Dissipation report for Seat as per ECE-R17 regulation. It
contains an animation of pendulum impact on the Headrest and a plot of pendulum
acceleration. The GUI and the inputs are as below.

< Energy Dissipation >

Part Selection 97256-97259 97261-972 | v | Components | I4 @

View Set Left v Plane |®
Section No Section v |®

Subcase Type Request Component Filter @
nodout + nodout v S9SEBAMIRIS0 162058 + x_acceleration v |CFC60 V|

FPS 100 @

Inputs:

1) Selection of Seat components (Components/Assemblies/Elements supported)

2) View set selection. The selected seat components (in step 1 above) will be oriented in the
view set selected before capturing the animation.

3) Section definition (optional). If defined, a section cut will be applied based on the inputs and
then the animation will be captured.

4) Subcase, Datatype, Request, Data Component, and filter selection from time history data.
This info will be used to created the pendulum acceleration plot

5) FPS or Frames Per Second parameter is required for capturing the animation (avi file)

Acceleration of Pendulum Impact

90
80 Legal Requirement
70
C)
c 60
]
e
“@:50:
g
< 3ms: 159
£ 40 2.4ms: 16g
3 2ms: 169
_g Max: 16g
S 30 80g: Oms
a
20
10
0
0 20 40 60 80 100 120 140

Time
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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 | ConSgurabon
Asamation =
Dash Intrusson Contour Plot
Dash Intrusson Cross Secton
Deformed Shape

v . Emergy Distribution

Engme Mount Fadlure
Exploded View
Load Path
Occupant
Pedal Columa Motion

Bamer IOCG * | Componects AI@

PEiEE

Subsystem Enetgy Tae Type -
® [BW_UMJERS!Z(I‘-" IB » | Components Components X ] @

BW_UPFERBOOY ] * | Assembles Assemdies

FTiFE

8w _DASH ? v | Assembles Assemdles X

i

Run Statstics FRT DOOR 24 ~ | Assemblies Assomdles X
Structural Assessmoent
Swructural Volucle Ksnomatics
Structure Plastic Strain

User Definod Output

Vehicle Kimematics Vertical
Vehicle Kinematics XY Disp

iTiF§}

'

Whan! Winamahs e
1 420 selacied

Inputs:

6) Barrier assembly or component ID
7) Subsystem name
8) Subsystem assembly or component ID

-

Initial Kinetic Energy Residual Kinetic Energy Total Interal Energy Vehicle

Energy Distibution Vehicle Sub System Level nergy Distribution
Wt frontcurve 1

."‘iq‘:" “y, °o°‘

"‘t%‘% ”‘tb.&%
0, 3

»
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Floor Bolt Force
This module is used to create plots for bolt forces at each of the seat bolt locations. It contains
axial, shear_s & shear_t plots along with resultant of shear_s & shear_t plot and a cross plot of

axial force vs resultant shear force as shown below.

< Floor Bolt Force >

Title Axial Curve TRC  shear_s Curve TRC shear tCurve TRC BoltLimit Curve e
M8 TRC TRC TRC M8 v % @
M10 TRC TRC TRC M10 vl | x
Inputs:

1) For each of the seat bolt location, enter a title to be used as slide title
2) Select the type, request & component (TRC) for axial curve, shear_s & shear_t curves
3) Select the bolt limit curve from the drop down.

o ‘ ‘MWW‘*\ bt *W"w"'“ﬁ"“- W,m,m,,,,,m»‘whmw

force (N)

Axial Force (N)

T N sl

ety
W

£ s 20
time (s) Shear Force (N)
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Front Impact Description
This module is used to create a summary report for Font Impact load case. The report consists
of the following slides.

e Analysis summary slide capturing the load case, seat position, dummy type, test pulse,
seat belt system

e A plot containing the Front Crash Pulse

e Front impact simulation animation in user selected views capturing the Sled, Belt, Seat
& Dummy parts.

< Frontlmpact Description >

Sled 120006 120011 * | Components | I4

Belt 120007 184011 184013 | ~ Components | M

Seat 99001 99061 99062 160 | » | Components | 4 @

Dummy 181003 181004 181618 | ~  Components | M

SledPulse | 11 cuves |1 [(2

W1 view left v Zoom Factor: 3
W2 view top v+ Zoom Factor: 1 @
Tracking System

N1 2014827 Node I

N2 46028449 Node I @

N3 33021844 Mode L

FPS 10 @

Inputs:

1) Select the parts representing the Sled, Belt, Seat & Dummy sub-systems
2) Select the Sled Pulse load curve

3) Select the two views for model orientations to be captured in the report
4) Select the 3 nodes defining the tracking system

5) Enter the Frames Per Second value used when capturing the animation
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Outputs:

Analysis / Summary:

Variant:

Loadcase:
Front Impact

Seat position: Design
Dumemies: 2x50 HIl

Test Pulse:
Front impact puls — max. 41 g

Seat belt
Time to fire the pretensioner: 11 ms

Critesia:
1. Mo grack: No breakage
2. Modetached parts.

—

§
Front Crash Pulse
T - v

&—o= X

Overall Animation
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Front Seat Angle Assessment
This module evaluates seatback deflection (in deg) as part of the Front Seat Whiplash Dynamic
assessment for High Severity Pulse. The seatback deflection is assessed where a three point
penalty will be applied to the overall score when seats have a rotation of 32 deg or greater.
The report generated (PPT & HTML) consists of the following.

1) A summary table with angle calculated between recliner center node and seatback top node
at user specified locations. The table also has average angle and comparing it with the capping
limit.

2) Image of the dummy and the seat along with the measured angle at each of the specified
locations

The GUI is as shown below.

< Front Seat Angle Assessment >

Tracking System

N1 Node L]

N2 Node I4 @

N3 Node L]

Label Recliner centre Node Seatback Top Node o
LHS Mode L] MNode I x @
Center Node L] MNode 1] X
RHS| Node 1] Node M | x

Inputs:

1) Tracking system definition. Select 3 nodes on the ground panel that defines a tracking system.

2) Recliner center node & Seatback Top node selection. Select one node each for defining the recliner
center node & seatback top node. These 2 nodes will be used for angle calculation. Users can select the
node pairs at multiple locations. The average angle will be calculated if more than one location (node
pair) is specified.
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EuroNCAP Whiplash Front Seat Angle Assessment Summary

Title Values (deg)

LHS1 10.38

LHS32 8.45

Center 7.60

RHS1 960

RHS2 8.22

Capping Limit 32.00

Average Backseat Deflection 8.85

Max Backseat Deflection _

Max BackSeat Angle : 10.380
Time at Max BackSeat Angle : 100.000

= N
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Front Seat Dynamic Assessment

This module generates dynamic assessment report for the Front Seat Whiplash load case. This
module is supported across multiple regulations such as EURONCAP, CNCAP, JNCAP etc. The
injury criteria summary table and point scoring varies from one regulation to the other. The
time history data input is from a simulation that is run to dynamically test a motor vehicle seat
and head restraint assembly to assess the extent to which they reflect best practice in
preventing soft tissue neck injuries. A BioRID UN rear crash dummy is used and is seated in a
standardized position restrained by a three-point belt. The report generated (PPT & HTML)
consists of the following.

1) Dynamic assessment detailed summary table with points scoring. The values reported in the
table for all the injury criteria are based on the Head-to-Head Restraint contact force end time
(T-HRC end time)

2) Performance plots (with limit datum lines) for each of the injury criteria

3) Head Restraint Contact Time (T-HRC start & T-HRC end). It is defined as the time of first
contact between the rear of the ATD head and the head restraint, where the subsequent
continuous contact duration exceeds 40ms.

4) Nkm Calculation. The Nkm criterion is based on a combination of moment and shear forces,
using critical intercept values for the load and moment.

5) NIC Calculation. The NIC is based on the relative horizontal acceleration and velocity of the
occipital joint relative to T1.

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

< Front Seat Dynamic Assessment> Time History Plots

Seat

Dummy Modef HUM_BioRID v [,:)umrr-v\.'ms»c-n Iconhg v Reset I ®
Is«-.m.r,v Medum - I @

Seat ingury Cntena Subcase Datatype Request Component Filter

HEAD_ACC_X I nodout v nodout v 10000 v x_acceleraton ~ 1000 - I
HEAD_CONTACT_FORCE  rcforc v rcforc v 1012 v x_force v 600
REBOUND_VEL nodout v nodout v 10000 v x_velocity v 600
NECK_UPPER_FORCE_X elout v beam v 10000 v axial | v 180
NECK_UPPER_MOMENT_Y elout v beam v 10000 v moment_s v 180
NECK_UPPER_FORCE_Z  elout v beam v 10000 v shear_t v 180
NECK_LOWER_FORCE X  elout v beam v 10001 v axial v 180
NECK_LOWER_MOMENT_Y elout v beam ~ 10001 v moment_s v 180

T1_LEFT_ACC_X nodout v |nodout v 10002 v x_accelerabon

T1_RIGHT_ACC_X nodout v nodout v 10007 v x_acceleration v 180
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Inputs:

1) Dummy model selection option. Currently for the Front Seat Dynamic Assessment, we support BioRID
dummy type.

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

3) Pulse severity selection. There are 3 pulse severity options available namely Low, Medium, and High.

4) Dummy Injury Criteria selection. This option is enabled only when the dummy version is set to config.
Users should first make sure to load the Time History file (TO1 / binout / HDF / MME) by clicking the
Search button. After loading the file, user can start defining the appropriate subcase, datatype, request
& component types for each of the injury criteria.

<Front Seat Dynamic Assessment> | Time History Plots

Seat

Dummy Model | HUM_BioRID ~  DummyVersion  config v Reset

Severity Medium v

Seat Injury Criteria Subcase Datatype Request Component Filter

HEAD_ACC_X | v - L Y
deforc - Head Acceleration 10000

HEAD_CONTACT_FORCE | oot ~ “| Verobrs c4 10001 v .

REBOUND VEL .gIsIat " " Vertebra T1 Left Hand Side 10002 e 7
intforc Vertebra T8 10003

NECK_UPPER_FORCE_X matsum > ~ Vertebra L1 10004 v v
Rocai Peluis Accelerometer 10005

NECK_UPPER_MOMENT_Y  rodout - »|  Vertebra T1RightHand Side 10007 ¥ v
wchore H-POINT 10500

NECK_UPPER_FORCE_Z ehtaut =l v v -

NECK_LOWER_FORCE_X w v v e -

NECK_LOWER_MOMENT_Y v - - v -

TI1_LEFT_ACC_X v v v v -

T1_RIGHT_ACC_X v - v o -
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EuroNcap Whiplash Front Seat Dynamic Assessment Summary

| Total points (Out of 3) | 225 \

Detailed Summary

High Severity Pulse Higher Limit Lower Limit Capping Limit main_iter_ Points
NIC (m2/s2) 13 23 255 20.50 0.250
NKM - - 0.78
Upper Neck Shear +Fx (N) 30 210 364
Upper Neck Shear -Fx (N) - - 360
Upper Neck Tension +Fz (N) 470 770 1024
Upper Neck My Extension {N*m) - - 30
Upper Neck My Flexion (N"m) - - 30
Lower Neck Shear Fx (ABS) (N) - - 360
Lower Neck My Extension (N*m) - - 30
Lower Neck My Flexion (N*m) - - 30
T1 Acceleration (g) - - 17.8
T_hrc start (ms) - - 92
T_hrc end (ms) - - -

Rebound Velocity {m/s) - - [

Neck Upper Force Fx
Meck Upper Farce Fx
00
e Shamr P Lawer Perforamee e

% N

z Max 163,861 @ 121,301

} Min -204.207 @ 349.990

Tima mel
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Head to Head Restraint Contact Force

Head to Head Restraint Contact Farce

T hre start - s&ml
T_hre end - 158,202
Delta - 101.402

T_hre start - 56,800, T_hre end - 158.202

Head to Head Restraint Contact Force (kN)

Time (ms)

For CNCAP, the point scoring & the STAR rating is based on the following specification. There is
a separate point scoring calculation for Front seat & Rear seat as shown in the table below. The
values reported in the table for all the injury criteria are based on the Head to Head Restraint
contact force end time (T-HRC end time)

NIC

2to0 08to0

Upper Neck Fx+ 1.5t00 06to0 _—
Upper Neck Fz+ 15t00 0.6to0 15 06
Upper Neck My 1.5t00 0.6t00
Lower Neck Fx+ 15t00 0.6to0
Lower Neck Fz+ 1.5t 0 0.6t00 1.5 06
Lower Neck My 1.5t00 06to0
Max Seatback Deflection Oto-2 0to-0.8 0 0
Dynamic Seat Displacement Oto-5 Oto-2 0 0
HRMD Oto-2 0to-0.8 0 0
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CNCAP Whiplash Dynamic Assessment Summary

LB 0 SAGAs

Seat Location Front
Points 38
Modifier 0
Total Points (out of 5) 3.6
Score % 72
Star Rating 3

Detailed Summary

Title Higher Limit Lower Limit | main_iter_
NIC (m2/52) 3 30 20.50
Upper Neck Shear +Fx (N) 340 730
Upper Neck Tension +Fz (N) 475 1130
Upper Neck My (N*m) 12 40
Lower Neck Shear +Fx (N) 340 730
Lower Neck Tension +Fz (N) 257 1480
Lower Neck My (N*m) 12 40
Dynamic Seat Displacement (mm) 20 20
Max Seatback Deflection greater than 25 deg No Yes
‘Seat headrest interferes with the headform of HRMD No Yes

T_hr start (ms)

T_hrc end (ms)

Neck Upper Force Fx

Neck Upper Force Fx

85%
75%
65 %
60 %
<60 %

Max 23.057 @ 125.399 ] 2|

Min £7.363 @ 88.499 21 H

gl z1

;ul 'l

"Neck Shear +Fx Lower Perforamnce Limit™ | !

] 1

| 1

1 I

| 1

S5.0E+02 ]I :

I I

| 1

1 I

| 1

| 1

| I

I 1

= I 1

= | I

e | 1

=

%o P | |
=z v LT T

: \/ W |

s I 1

1 I

| 1

I I

| 1

I I

| 1

| I

506402 ! i

| I

I I

| I

| 1

| 1

1 1

| I

| 1

| 1

| 1

AL.0E+03 | 1

1
Time (ms)
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Head to Head Restraint Contact Force

Head to Head Restraint Contact Force

T_hre start - §1.899

-
£
£
t
H
: e
§ 05
#
&
H
2
3
2
x
o
b 50 160 00

For INCAP, the point scoring & the LEVEL rating is based on the following specification.

Upper Neck Fx+
Upper Neck Fz+

Upper Neck My
Flexion

Upper Neck My
Extension

Lower Neck Fx+
Lower Neck Fz+

Lower Neck My
Flexion

Lower Neck My
Extension

4t00
4to00
4to0 0
4to00

4to0

4100
4to0
4100

4t00

Rating Scheme Frontal &
Side Impact, Whiplash:

Level Points
Ty -
<o -
AT
AT
1 l <6
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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 Overigy Cordguraton
Aseernaton [
SRRy (Com—
o
Dash Intrusion Cross Section e
Detonmed Shape faise | Toe Posson) Posson? Poascad Possond Posscns £038206
Emetgy Drstrdubon tue I Froe s Res -
Engune Mount F alure tatso
[fuu(‘; 100010 - 100016 « ‘100m8 . . . -] x
Exploded View falso
v Load Paty e Pk ANS 100012 v 100017 v 100019
Occupant e e
s S 0001 v 00 - &
% s Sebhame LHS 000 0001 £0000)
Subhame R84S 00018 v 500012 ~ 500004
Run Statsses [
Srorgun UGS 100042 ~ 100044 - 200004 - - - v x
Swuctnl Assessment talse Doty AHS 100043 v 100045 - 20008 - - - - X
Structrnl Vehicle Kinemabes [
S 1 i)
Swuctere Plastc Suain talso Boie s 0008
User Defined Ouput [ AP LS 2a2001
Vehcle Kinematics Verscal Mue
Vehicle Kinomates XY Disp rue oencdidiad 24002
Whoot Kinomuties false Oriveshat LHS 55000 . - 555001
Focker S 10000¢
Rocker RIS 00038
10420 selecied

Cross Section Locations

Rail Front
Rail Mid

Rail Rear

Subframe Front

Subframe Rear

Shotgun Front

Shotgun Mid

3%
2
3
4
5 Subframe Mid
6
7
8
9

Shotgun Rear

» 10 A-Pillar Front

ey s 11 Rocker Front
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Load Path Summary

# Title Feak Areal Ix (mm4) Iy (mma) 1{mm4) Sx Sy Feak Area Ix Iy (mma4} {mma) Sx [mm3) Sy
Load mm2) (mm3) | (mm3) | Lead (mm2} | (mma) (mm3)
[LHS] [RHS]
lKN) lKN)
_m1_front
1 Rail Front 141 00 38137 173846.17 5122483 -43216.83 84713 63377 1853 3837 16518 5122492 -45334 53 847.13 63377
8.37
2 Rail Mid 13532 3667 104454 26 6509691 4073848 79297 679.60 1411 3663 63340 79026.63 1764133 791.38 681.85
71
3 Rail Rear 12537 3852 124027.32 7143019 -43017.08 83011 776.17 2744 3952 18420 55540.15 -48530.74 880.11 776.17
6.11
4 Subframe E7.17 17.45 3589.02 8405.00 0.00 214.27 280.17 1262 17.45 3589.0 8405.00 0.00 21427 280.17
Front 2
5 Subframe £3.52 17.81 4033.52 8729.89 -0.58 22813 250.98 2474 17.81 4033.1 8729.89 0.54 228.20 250.98
a
6 Subframe 48.07 17.45 3589.01 8405.06 0.00 214.27 280.17 26.45 17.45 3589.0 2405.06 0.00 214.27 280.17
Rear 1
7 Shotgun 2395 £64.34 7444415 272987.83 -22515.68 699.06 1554.8 4.45 £64.34 59385, 278937.03 -34545.85 £39.07 1554.8
Front 5 a1 5
B Sheotgun 21.54 3854 34520.59 14343848 7054.20 73154 961.01 2031 3854 47275, 121756.20 3545278 75155 861.32
Mid 78
9 Shotgun 3199 131.04 297734336 423612896 3173750.07 48934 27225 3547 13625 21570 1226453.29 -445369.53 3312.09 44410
Rear a 1 98.05 k]
10 Rocker 11519 12065 893454812 336710.24 -176468.24 12426 34543 17.31 12065 97954 50432433 995808.24 1242870 34543
Front 70 4 51.07 4
Cross Section Force Plot
Rall LHS Rall RHS
e r1_m1_frontRail LHS Front - 1000|| e r1_m1_frontRail RHS Front - 1000
z
H
2
"v
3
% 2 70 [ 112 126 w0 o 1 K} 56 70 98 12 126 140
Time[ms] Time[ms]
Subframe LHS Subframe RHS
70 30
m1_frontSubfs e LHS Front - 1000 _m1_fr RHS Fronf Il
54
46
- 38 -
z £
£ g
22
14
6
-2
R e v
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Loadcase Description
This module generates a title slide (as per customer requirement). It can be included as a title
slide for any of the Seat specific load cases such as Pendulum impact, Whiplash etc. It takes
following info as user inputs

1) Project Name
2) CAE/DR

3) Customer Name
4) Design Level
5) Seat Position

< Loadcase Description >

Project Name
CAEDR
Customer
Design Level

Seat Position

The above information will be included in a title slide as per the master PPT template.
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Luggage Retention

This module is used to validate the design of the rear seat backs as per ECE R17 (Economic
Commission for Europe of the United Nations (UN/ECE)) regulation. The ECE R17 establishes
uniform standards for approving vehicles based on their seats, anchorages and head restraints.

The module creates the following summary report from the selected simulation results data.

e Forward deflection of Head Restraint & the structure
e Plotting of Test pulse
e Capturing the ECE-R 17 with 80% of the permissible dynamic forward displacement

ATHH  MNode |1
"] 0% Mode |10 @
[ 22
e = s @
W 9901699031 9044990 | » | Composent = | Componests | W = | o - | components | 1
t " omponarts ponents | W

s | 14150000 190001 = | Components | 14 9330699307 95318993 | v | Components | W

Tale
Ipor:\ 16801138
Poit

ors2 16300533 M |366079%18-996209%6 | + | ©

16500651

| ] %

Inputs:

1) 3 nodes that define the tracking system

2) H point location, Seat, Block & Headrest parts along with the parts defining the H plane,
H+100 plane & H+150 plane at 3 different locations

3) Test pulse curve ID from the solver input deck
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Outputs:

440900
400
300
200
100
7 margin
: -
R E] 0 & ] 100 20
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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 >
G“. Measure Page~ 1] ~ [ Add @

Q v |- standard

Entity @ Title:

- Ugg p1 Impactor - Headrest LH ~ FE Entities
c“- piwl Impactor - Headrest LH 3’ FE Entities:

Impactor - Headrest LH

[J Components (13)

@ piw2 window title

- View Set
View:

Secondary Zoom Factor

Left

~ 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 v

- Contour

@ -

Tracking

Section

v o selected 1of3

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.
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Impactor-Headrest-LH

Time
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Rear Impact Angular Change
This module is used to find the angular change of backrest for the following seat configurations
during rear impact simulation. The configurations supported are Left, Right, Mid, 2 seat & 3
seat. A summary slide is generated highlighting the angular change of backrest for the selected
seat configuration and creating an angular deviation plot across the simulation steps.

< Rear Impact Angular Change >

Seat Configuration I 3 v |®

View Set | User Defined ~ Zoom Factor: 10 I @

Seat | 120005 120013120014 | ~ | Components | M I@

Angle N1 Angle N2

LeftSeat | 40012266 Node L] 40011741 Node L]

Mid Seat | 42006446 Node 14 42013368 Node L @

Right Seaf 44007740 Node 14 44007973 Node 4
Inputs:

1) Select the required seat configuration

2) Select the view and the zoom factor to be used for orienting the seat

3) Select the seat parts

4) Select the two nodes (on top & bottom of the seat backrest) for calculating the angular
deviation

Angular Deviation on LH Backpanel

Y.N(16022444 n,ozx\ag'sn;um]

N
a

Max: 25.1 deg

8

3

153deg

Angular Deviation [deg]
&

v

o

20 40 60 80 100
re - Angular Deviation Time [ms]
Angular Deviation on RH Backpanel

[

120 140 160 180 200

Y.N(16110730,16112255)(Live)

~
@

»
S

3

Angular Deviation [deg]
w &

T\ Y 0 20 40 60 80 120 140 160 180 200

100
—— X Time [ms]

Angular change of backrest. Permanent angular deviation < 27deg
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Rear Impact Description
This module is used to create a summary report for Rear Impact load case. The report consists
of the following slides.

e Analysis summary slide capturing the load case, seat position, dummy type, test pulse,
seat belt system

e A plot containing the Rear Crash Pulse

e Rear impact simulation animation in user selected views capturing the Sled, Belt, Seat &
Dummy parts.

< RearImpact Description >

Sled

Belt

Seat
Dummy
Sled Pulse

W1 view

W2 view

120006 120011

120007 184011 184013
99001 99061 99062 160
181003 181004 181618
1

Top

Right

» | Components

* | Components

+ | Components

a4

Curve

v Zoom Factor:

v Zoom Factor:

Components

14

L}

L]

L}

Tracking System

N1

N2

N3

FPS

2095994

209601

2103856

Node

Node

Node

14

4

I4

25

Inputs:

5)
6)
7)
8)
9)

9

Select the parts representing the Sled, Belt, Seat & Dummy sub-systems
Select the Sled Pulse load curve

Select the two views for model orientations to be captured in the report

Select the 3 nodes defining the tracking system

Enter the Frames Per Second value used when capturing the animation
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Outputs:

Analysis / Summary:

Variant:

Loadcase:
Rear Impact

Seat pasition: Design
Dummies: 2x50 HIl

Test Pulse:
Rear impact puls —max. 21 g

Seat belt system:
Time to fire the pretensioner: 60 ms

Criteria:

1. Na crack; No breakage

2, Permanent static backrest deflection must stay below 27°
3. Nodetached parts.

Conclusion:

25
Max: 21g ——RC Pulse
20
— 15
2
c
2
810
@
[T}
I+
<5
0 —~r —~—— — —]
-5
0 20 40 60 80 100 120 140 160 180 200
Time [ms]
Rear Crash Pulse
z -

Overall Animation
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Recliner Moment
This module is used to create recliner moment plots at user selected seat bolt locations. At each
selected location, recliner torque left and right channels are plotted as shown below.

< Recliner Moment >

Bolt Selection UpperBound Lower Bound LHS Bolt Channel RHS BoltChannel filter o
Bolt1 02 02 TRC TRC CFC 600 vl | % @
Bolt2 04 04 TRC TRC CFC 180 v %
Bolt3 03 -0.3 TRC TRC CFC 180 vl |
Inputs:

1) For each of the seat bolt location, enter a title to be used as slide title

2) Enter the upper & lower bound limits for the recliner torque

3) Select the type, request & component (TRC) for left & right hand bolt channels along with
the filter class to be applied

Bolt1 Recliner Moment

“Upper Bound 0.2"

Recliner Torque (N*m)

&
=

o 20 40 50 80 100
Time (ms)
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Run Statistics

This module creates following summary info.

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

weight, solver version, run time etc.

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

ratio etc.

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

4) An image containing vehicle mass & geometric measurements

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

Run  Module
Anamation
Drash Inbusion Conlow Plal
Diash Inbusion Cross Sechon
Dodommed Shapa
Enorgy Distribution
Engine Mount Failure
Exploded Yiew
Load Path
Decupmnt
Pedal Colmn Motion

¥ Fun Skaliskcs

Struchmal Assessmaent
Sruchmal Wehicke Kinematics
Sruchee Plastic Sirain

User Dafimed Dulpul

Vehscla Knematics Verical
Vishichs Kinematics XY Disp
Weld Faalure

Wheel Kinemabcs

1l 21 sudecked

Owverigy Cosbgurasion

Hislna
talae
(™
talsa
frue
falsa
false
rue
rue

ue
talsa
false
false
HFalse
rue
e
ru
firue

false

Madel info start
Program Hamae
Gateway

Run Discnpion
Restraint Staus
Bady Style
Engne/Transmisson
Test Speed

Dirivaline

yeu

2020_Mustang

LMW

AcFillar vl Faikes EPS @ taiure = 010%
Linbehed

Conpie

BLWE

35

P

Impaciar ﬂ-sw"‘b’rl’ﬂwthiS | Assembles

x ¥ 2z
Front Whasl Cocidinates | 1438 453 468 Mode | @
Flear Whasl Cosidinates Iﬂs-i 478 464 Mode I @
Maximum N Curves 1L I @
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Model Info Summary & Run Quality Report

Program Name Test
Gateway abed
Run Discription Side Impact test run
Restraint Status Belted
Body Style Sedan o Fr—
i esul arg
Engine/Transmission va RunlQuality
Test Speed 35 Kph Termination Time 02ms
N o n
Driveline AWD Termination Type
Run Name Maink
Engineer tejasr
= = Mass Added @ T=0 [%] <1%
Model Run Date 0s/18/2021 ] |
Test Mode Side CIASI - IIHS OLD (Pre 2021) MDB Total Mass Added [%] <3%
Gross Vehicle Weight 1826.09 kg
Total Mass Added [kg]
Impactor Weight 0.00 kg
Total Weight 1826.09 kg Energy -> Hourglass [%] <10%
Vehicle Front Axle 101654
Weight € Energy -> Ratio [%] 1>= Energy
Vehicle Rear Axle 809.55 kg Ratio < 1.01
Weight
Solver Version mppsR7.1.2
Number of CPU 8CPU
Run Time 21 hr 41 min 54 sec
o .
Global Energy, Added Mass, Time Step & Energy Ratio Plots
- - oo — - S o ]
- o ety - ol
— e o -
- e oo =
5 ¥
From 1 ___,E et
.
] N / -
b | e e .
- e “ e 5w - e
W W w o & W W w W W W W W m e & " B s " " ™ - ey -

Vehicle Mass & Geometric Measurements

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

-

|

|
X:2353.57 | l |
j v:-1437.38) —= s
| 253779 |7 - |
144055
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Material Internal Energy Summary

Material Internal Energy - Exploded View (Top 10)
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Seat Belt Anchorage Description

The Seat Belt Anchorage is part of the ECE R14 & FMVSS210 regulations. These are tests to
ensure sufficient strength of all anchorage points. In these tests high forces are applied to the
seatbelts over loading devices. All components of the system such as seats, seat & belt

anchorages must resist the defined loads without damage. The loads are applied slowly and are
sustained over a long period of time.

The module creates the following summary report from the selected simulation results data.

e A plot containing the applied loads on Thorax, Pelvis & COG mass
e Animage of seat, seat belts & anchorages, shoulder & pelvis blocks and their angle of

rotation

e An animation of the seat & the impactor parts along with the minimum distance
measure between the H-point & Headrest point

< Seatbelt Anchorage Description >

COG Z bar node selection:

Thorax

Pelvis

COG Bar

Seat Selection
Impactor Selection
H-Point Selection

Headrest Selection

9065630 Node

@

@

LCID Element

9001003 curves 4 9063629 Elements |
9001005 curves 14 9063628 Elements | I4
3001009 curves 4

80000000 80000021-800 =

9001001-S001009 90010, ~

588065818 Node

806501022 Node

Components
Components
14

I4

Inputs:

1) A node defining the center of gravity of the seat assy

(| ®

2) Load curve IDs & the corresponding 1D bar/beam elements at the Thorax, Pelvis & COG
bar defining the applied loads

3) Seat and the Impactor parts

4) H-point & Headrest point node locations
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Outputs:

o6 236796

w
Fom
-
i Y
F Thorax 1500 >> 13500 >> 16200
F Pelvis 1500 >> 13500 >> 16200
FCOG 500 >> 6867 >> 8240
Boundaries:

1 Thorax Pull Rope End — constrain Y and Z translation
2 Pelvis Pull Rope End — constrain Y and Z translation
3 COG Pull Rope End — constrain Y and Z translation
4 COG Rear Tube - constrain Y and Z translation
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Static Headrest Displacement
This module is used to generate a report which is part of the Static Headrest Test. The GUI and
the inputs required are as below. For each of the selected impactor-headrest location, the
report consists of a curve representing distance b/w impactor and displaced reference plane
and force vs displacement curve as shown below.

< Static Headrest Displacement >
Title Measure Node A Measure Node B Head Sphere Force> Curve Filter @
Static Head| | §7002933 Node 14 87001307 Node 14 TRC &
Static Head| | 87005325 Node 14 87003699 Node 14 TRC M
Static Head | 87202933 MNode 14 | 87201307 MNode 14 [ TRC M
Inputs:

e Enter the Title which will be used for the slide title & curve names

e Select a Reference Plane node (node A) and an Impactor node (node B). These 2 nodes will
be used to create a measure of type Distance Between (measured along X direction) and a
curve will be created using the measure.

e Select Head Sphere Force request from the time history data.

Note:

The report includes separate slides for different impactor & headrest locations (Left / Center /
Right). The user should select appropriate reference plane & impactor nodes and the respective
TRC inputs for each of the impactor & headrest locations.

A standard report will be generated as shown below.

"

$ 5 5 5 3
= et il £l 8 i i '

H £l L E £ ; H
H i £ H H 5
i H L i H] s pacor fored s 1pamm / :

. i | i H i £
f H H ; i 100 "
3 H 3 f £ Impactor force increases to 830N
i t | £ i

e
E-4

Fatareoce Hane

Force corresponding ta HR sphfife moment of 373Nm

PP ——
Head Sphere Force (M)
permidsible Rearward Displdcement 4 s2mm|

o
&

8

s T e 7

50 ET
i h Head Sphere Displacement (mm)
e £ w . ) " B B —— main_iter_Static Headrest Test RH|

e
[ e A S

Distance between impactor and the displaced reference line: Head restraint Force Displacement curve: Head restraint Static Headrest Test RH
Static Headrest Test RH
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Static Headrest Summary
This module is used to generate a report for Static Headrest Test. The GUI and the inputs
required are as below.

< Static Headrest Summary >

Title SeatPart Selection Impactor part Selection View Set Impactor Force Curve  Curve Filter @
| Left 8030002 95137951389 | ~ | Components | I4 187006 187007187008 =~ | Components | 4 | Left & TRC N |
Center 9520195203 95204 910 | ~ | Components | I4 | 187023187024 187025 | » | Components | |4 | Left N TRC N
Right 8030002 95407954199 | ~ = Components | I4 189006 189007189008 | ~ Components | I4 | Left ¥ TRC <

FPS 100 @

Inputs:

e Selection of Seat and Impactor parts (Components/Assemblies/Elements supported) to be
included in the report.

e View set selection. The selected seat components (in step 1 above) will be oriented in the
view set selected before capturing the animation.

e Impactor Force Curve Type, Request & Component selection from the time history data.

e FPS or Frames Per Second parameter is required for capturing the animation (avi file)

Note:

The report includes separate slides for different seat locations (Left / Center / Right). The user
should select appropriate seat & impactor parts and the respective TRC inputs for each of the
seat locations.
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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.

B Moduie
Dtaeshy bedewsoins Cilunat Pl
iy intewnscm Crpas Bacion
Dstormed Shaps
Ensigy Dinbetan
T e cesnt F s
F gt ‘orrm
Lovand Py
Oocupam
Vodal Cokema Mabon

Fown Stabasic s

Blrwc bl Assemenent
tirsc il Wokichs Ranmmais s
Sl e Plaste Shrmn

F Mmen Dl Origeat
Wishas b Bpmsimati . Vi il
Vokirie Srmmatics XY Dng
Wkess| Kinsmatecy

10420 pmweied

Inputs:

Owerl

[

er
-
e
[
[P
[
ee

ee

[N

tabe

[~
talse

[~

.

e T—

Tl Sade ie

[ s S ¥ i B B

i
2 (% (9 (393333 3@

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

e Label to be used as plot header

e Subcase name, Y Type, Y Request & Y Component from the Time History file

e Filter class to be used

e Note with Min & Max value is required to be created
e X &Y axes scale factors if required to be used

e Window number to be used when plotting the curves
e Y axis unit to be used for plotting the Y vector

udo_1

udo_3

nodout

Max=0.0325424
Min=2.99268e-07

glstat

2.50E+05

2.25E+05

2.00E+05

1.75E+05.

1.50E+05

1.25E+05

1.00E+05

7.50E+04

5.00E+04

2.50E+04

0 20

[—r1_m_frontudo_1 -- CFC60 — r1_m1_frontudo_2 - CFC60|

40

80
Time [ms]

100

120

o 20 40 60 80 100 120 140
Time [ms]
[—r1_m1_frontudo_3 - CFC60 —r1_m1_frontudo_4 -- CFC60.
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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.

d.

1D beam spot welds
Single hexa spot welds
Hexa nuggets (cluster of hexa elements)

Hexa adhesives

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

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

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

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

For hexa nuggets & hexa adhesive weld types, the report contains detailed view of

the weldcontaining the linked components.

Run Module

Animation

Deformed Shape

Door Aperture Deformation
Energy Distribution

Exploded View

Fuel Tank Volume Change
Fuel Tank Zone X Assessment
Fuel Tank Zone Y Assessment
Plastic Strain

Rear Bamer Face Overlap
Rear Bumper Plastic Strain
Rear Rail Crush

Run Statistics

Spare Tire Bolt Force

User Defined Output

Velocity Separation

Weld Failure

10f 17 selected

Overlay <Weld Failure >

false
false
true

true

false
false
false
false
false
false
false
false
false

false

true
true

| E

1D Weld

Subcase

Yiype

Ycomp

Axial

Shear

Resultant

elout

elout

v beam

v beam

v beam

v awal

v [shear_s

v [shear_t

Solid Weld

Axial

Shear

Resultant

swlorc

swlorc

swlorc

v swlorc

v swforc

v swforc

v awal

v shear

v resultant_moment

v | Assemblies

Impactor
|2

Assembly to consider

9 v | Assemblies

Weld Material Card Selection

| MATL196
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Inputs:

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

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

3) Impactor assembly / component ID

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

5) Weld material ID used to find the ruptured welds

Global viewpoint:
Spot Weld Failure Spot Weld Failure Plot

Contour Plot
FailureTime(Value)
0.20

0.14
0.13
0.12
0.10
0.09
= 007
0.06
0.04
0.03
0.01
0.00

z
x
= C C an o i i o O o
- e

1D beam spot weld / Single hexa spot weld report

Contour Plot

Spot Weld Failure Detail View Spot Weld Failure Plot
FailureTime(Value) "

020
014
013

2 012

0.10
= 0.09
= 007

006
004 p
I 003 y 4
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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

Hexa adhesives report:

<\

s30T
300

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 1|S]0.7mm

Hexa Adhesive Failure Detail View

Contour Plot
FailureTime(Value)
100.00
95.00
85.00
75.00
65.00
55.00

— 45.00
35.00
25.00
15.00
5.00

0.00

y

1)R2F8-529299-A]13 | BRKT QTR PNLTO WHL/HS|0.65mm
2)FNA7537534| 1| XXXX-X279A33-A (SUPT BDY SD PNL TO WHL/HS LH)|0.95mm
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Whiplash Summary
This module generates a specific report (as per customer requirement) and includes following
information (slides)

1) ATitle slide.

2) Aresult description summary slide that includes info such as author, customer, project,
part / component info, test / load case info, result rating etc.

3) A pulse slide capturing the pulse curve, a static image of the seat & dummy positioned
on it and a summary table with info such as H-point, head angle, pelvis angle & backset
distance.

4) A backset distance slide capturing the cut section of head & head restraint and the
backset distance.

<Whiplash Summary >

Dummy Head v | Components | I4

©®

Dummy Restraint v | Components | I4

Accelerometer Origin Node ID Node 4

®

Head Angle Node ID Node 4

ProjectName

Seat Position @

Seatback Angle

Headrest Position

Inputs:

1) Dummy head & head restraint component IDs

2) Accelerometer node ID and Head angle node ID. These 2 nodes will be used to calculate the
head angle.

3) User inputs for project name, customer name, seat position etc.
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Outputs:

EURO-NCAP High Pulse
Seat Position: FWD 1000

Seatback Angle: Seatback Angle

Hea'd'rest Upper -
Position:

Dummy H-Point: 1144.07 -325.00 358.61

Head Angle: 0.41 600
Pelvis Angle: 26.60

Backset: 52.69

Acceleration (g)

200
o
200
70.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Time (ms)

EURO-NCAP High Pulse
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Backset Distance

Model Info: Untitled*






