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Support for
*AIRBAG_CPG

A New Airbag Gas Solver
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Support for Continuum-based Particle Gas (CPG)

« CPG is a new continuum-based particle approach for airbag simulations, available from Ansys LS-DYNA
2025R1 (R16).

 As a fully functional fluid solver, CPG is more effective at simulating gas flow than the corpuscular particle
method (CPM), and more capable at internal fluid-structure interaction than ALE.

+ Key features:
« Compressible Navier-Stokes solver coupled with an ideal gas equation of state.
« Meshless by design, based on a generalized finite-difference scheme.
 Particle cloud fills airbag volume, gas passes from particle to particle (Eulerian approach).
+ Particles added or removed only when necessary.
« Excellent accuracy, robustness & scalability to hundreds of cores.

» Designed for airbag simulation, validated by airbag CAE engineers:
- Simple *AIRBAG_CPG keyword format that copies other *AIRBAG __ types. Same input data for inflators, fabric, etc.

» First release supports internal structures, simple venting, fabric porosity, multiple gases/orifices/inflators, moving environment,
local particle refinement, and more.

* Inviscid with free-slip boundary by default, although viscosity and wall friction available.

« CPG is destined to take airbag simulation to the next level required for virtual testing, however accurate input
data and well folded models are also vital to achieve useful results.
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Support for CPG Results in T/HIS

We work closely with Ansys to ensure that the Oasys LS-DYNA Environment is the leading choice for CPG workflows

« T/HIS 22.0 supports all R16 CPG data in the binout file:
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DEMRCF

* A new ASCII output file demrcf has been introduced. This output
reports the non-tied coupling between discrete element spheres (DES)
and surfaces that are part of either shell parts or solid parts.

- The demrcf output file allows the plotting of contact forces, moments,
and the corresponding mass from the contact surface to the DES
element, provided this data is available.

« To output relevant data:

« Define the necessary contacts using the
*DEFINE_DE_TO_ SURFACE_COUPLING keyword in PRIMER.

- The output frequency of the coupling forces within the DEM
interface force file is controlled by the
*DATABASE_BINARY_ DEMFOR keyword.

 To record this information in the demrcf output file, enable the
RCFORC field within the DATABASE — (ASCII) _OPTION menu.
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ICVOUT

« A new ASCII output file icvout (incompressible control volume) is now

. . . » 2 X
supported by T/HIS. The icvout output file allows the plotting of
ressure, volume, flow rate and area of control volumes, provided the = 1. ~ Sows  Kewor THSEume
p ’ ’ ’ p Bulk Data  Keyboard Ccsv Screen
data is available. ISO LS-PrePost  DIAdem  NASTRAN
CURVOUT  Equation HDF
« BINOUT file containing icvout data can now be read into T/HIS and PartGroup ¥ Node ¥
plotted for ItS Components Solid Y Beam ¥ Shell ¥ Thick Shell ¥

Stonewall ¥ Spring ¥ Airbag v Contact v
Seatbelt

v

Reaction ¥  Joint ¥ X Section ¥ Subsystem ¥
v
v

* Volume and Pressure are output as ICV (Incompressible Control

Vqume) components of the control volumes. Rigid Body ¥ Spotweld SPC v Boundary ¥
] SPH Tracer Y Pulley v
* Flow rate and Area are output as ICVI (Incompressible Control ICFD PBLAST v - Go Back — Entites  <C[]
Volume Interaction) components of the control volumes. M N C I e Sort By Mode! ¥
° TO Output relevant data Select Models New Model Reread Model o . -
: . Output curve: 6 highest+1) | sa LB
* Define the control volumes using e ] e
*DEFINE_CONTROL_VOLUME in PRIMER, that output the '
<. Go Back — Entties £€[]
pressure and volume components. o roaely
AR - Area ort By Mode
« The flow area between the interacting control volumes is defined FR - Flow Rate B
using *DEFINE_ CONTROL_VOLUME_FLOW_AREA. :gzgﬂl :zzl
M1V 10

* The interaction between the interacting control volumes is
defined using *DEFINE_CONTROL_VOLUME_INTERACTION.
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Virtual Testing

+ C-NCAP Management Regulation

« Euro NCAP 2026 Protocols

Working with Test Data

« LS-DYNA to ISO-MME Improvements

« Automotive Assessments Improvements
«  SIimVT

« VTC Quality Criteria Workflows

+ VTC Videos Workflows
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C-NCAP Management
Regulation
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C-NCAP Management Regulation (2024 Edition)

Since Oasys 21.1, there has been support for the various
requirements of the C-NCAP Far Side Occupant
Protection Protocol, including:

 For each of the eight Working Conditions:
« Occupant injury assessment
+ 1SO Correlation Fitting indices
 Correction Factor A

* Dual-Occupant Penalty calculation

 |ISO correlation fitting indices for the Virtual
Assessment Certificate (prerequisite for the
symmetry of far side occupant protection airbags)

* Qverall score calculation

Read the documentation to learn more
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https://help.oasys-software.com/articles/workflows-22-0/cncap-management-regulation-2024-edition

C-NCAP VTC Quality Criteria

* The C-NCAP VTC Quality Criteria Workflow tool follows the same principals as the Euro NCAP
version but assesses the quality criteria specified in section H.1.1(f) of the C-NCAP Far Side
Simulation & Assessment Protocol.

* The tool can be automated using the REPORTER template provided.

C-NCAP VTC Quality Criteria I O =
l
Full Setup Maximum Hourglass Energy < 10% of Maximum Intemal Enengy BEI2
Dummy Maximum Hourglass Energy < 10% of Maximum Intemnal Energy TH128 5E34 5
Full Setup Maximum Added Mass (%) < Total Model Mass at the Beginning of the Simulation 5 40043
H-Point Mode Z Displacement (mm) in the First 5ms of the Simulation L] 0.DD0ERA4D

Write Results Model Units: U2 (mm, t, s)

Fut Botu: Percortage Added M

;| = 28 &8s 88 285 B
Rl 828 88¢8¢8¢8E8§8§:8

s 5 B 8 58 8 8 ¥ 8
§ B B 8 3 B 8 %8 &8 8

|
i
i .
|
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C-NCAP VTC Videos

 The C-NCAP VTC Videos Workflow tool follows the same principles as the Euro NCAP version but

helps you calculate the views and export the videos specified in section H.2.8 of the C-NCAP Far
Side Occupant Protection Protocol (2024 Edition).

C-NCAP VTC Videos

* Use the standard
Workflow method in
PRIMER and D3PLOT or

the whole process can be

Front 1 View Front 2 View Front 3 View Front 4 View
. 3 ,

i

automated using the
REPORTER template

provided.

<)

e
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Chinese Language Reports

* You now have access to all the C-NCAP
REPORTER templates in both English and
Chinese, for ease of communication with your
teams, partners, suppliers, and C-NCAP.
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Add library..
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Chinese Language Reports
- Example reports generated by C-NCAP

REPORTER templates, in English (left) and

Chinese (right):

C-NCAP Far Side Pratocol 2024 Working Conditions 7-8 SimVT

Sensor Score > 0.7 [MECTD)

C-NCAP Far Side 2024 Dual-Occupant Penalty (WSID Passenger)

Big

KB

idRk

bt o e ek

Total Penalty

o

C-NCAP Far Side 2024 Dual-Occupant Penalty (ES-2re Driver)

Total Penalty
[
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C-NCAP Far Side 2024 Official Format Template (inc. 020)

« The C-NCAP Far Side 2024 protocol (including Occupant to Occupant Assessment)
can now be produced in the official format template as requested by C-NCAP. Set up
your models in PRIMER, tag with user data using Workflows, and run the REPORTER
Templates. Alternatively, outputs can be viewed interactively in D3PLOT and T/HIS.
Full instructions in Chinese can be found in our documentation under Workflows.
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C-NCAP Far Side 2024 Official Format Template (inc. 020)

* Below shows a preview of the automatically generated contents for C-NCAP 2024 Far Side VTC

report.
REFORI -
s
C-NCAP 2024 hR Far Side E#liiRES s
(FEHBNER] [ |
DL
1”3zAM XEXBAXH —— -
1Ry XXX it \ A
1B5EA XXX ==
IS 1/2/3/4/5/6/1/SFIEHRE I TRV/SRAGEARANGE
= == i "‘“ 5 v
IR m/::f!mlﬁ!l:_r . :I:IGME&.E .,
jw ER i ~ v"‘f E/m fmi
AV 5
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C-NCAP Far Side 2024 Official Format Template (inc. 020)

« Below shows a preview of the automatically generated contents for C-NCAP 2024 O20 report.

REPORTER

Far side S ERIPME— IR |
[ZMtERE, WSID + ES2RE] T — ‘ e

[T rrg— P —

EmEE

Rz XXX

A XXX = e
RTABRRA  XOOXXXXXXX - - - |
s

Eﬂufﬁm (WSID+WSID)

0 asys ::':":: LS-DYNA Environment




C-NCAP Front AEB OOP 2024 Official Format Template

* The C-NCAP Front AEB OOP 2024 protocol can now
be produced in the official format template as
requested by C-NCAP. Set up your models in PRIMER,
tag with user data using Workflows, and run the
REPORTER Templates. Alternatively, outputs can be
viewed interactively in D3PLOT and T/HIS. Full
instructions in Chinese can be found in our

documentation under Workflows.
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P i MBS IERIASEERCFC {rEERTE OOP+MPDB
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1000
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Euro NCAP 2026 Protocols

0 asys ::':':: LS-DYNA Environment
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Euro NCAP Virtual Frontal Impact — Overview

In Oasys 22.1, support has been added for the
2026 Virtual Frontal Impact Protocol. This new
protocol supports the following Crash Tests:

* Front Sled

* Robustness 1

* Robustness 2

* Robustness 3

* Validation 1

» Validation 1 KPI
» Validation 2

» Validation 2 KPI

* Full Width Deformable Barrier (FWDB)

» All templates provide summary tables, graphs of
injury criteria and calculate scores in compliance
with Euro NCAP.

Oasvs 0 LS-DYNA Environment

Eurc NCAP Front Sled 2026 Validation .. Euro NCAP Front Sled 2026 Validatior ICAP Front Sled 2026 Validatiol ro NCAP Virtual Front Sled 2026 Vali...  Euro NCAP Virtual Front Sled 2026 Vali...

REPORTER)

* Please see related documentation:
 Euro NCAP FWDB
 Euro NCAP Validation
 Euro NCAP Validation KPI
 Euro NCAP Robustness
 Euro NCAP Scoring & Colour Bands
 Euro NCAP Points
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https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-fwdb-2026
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-fwdb-2026
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-validation
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-validation
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-validation-kpi
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-validation-kpi
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-robustness
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-robustness
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-points
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-points

Euro NCAP Virtual Frontal Impact — Workflow

* The Euro NCAP Full Frontal protocol (including Occupant to Occupant Assessment) can now be
produced in the official format template as requested by Euro NCAP. Set up your models in
PRIMER, tag with user data using Workflows, and run the REPORTER Templates. Alternatively,

I

outputs can be viewed interactively in T/HIS. et e e

(=] % || Tools | Meshtools ¥ ;7 M Post
JavaScript
Fon  [rna  [uwassrrop ey )
[Clpboard | ICFD Setup | Wechanism [units ]
m Node Import Workflows
|composite_|include ] Xrefs

¢

it
ac
hec
ipbi
O

_o.. .
Oasvs +2*.® LS-DYNA Environment ”




Automotive Assessments in PRIMER

* In Automotive Assessments in PRIMER, select Regulation — Euro NCAP

* Then, to configure the various new Euro NCAP Virtual Front Protocol load cases, select:

« Crash Test — FWDB Full Vehicle = Lo -
Grash Test Occupants
* Version — 2026

<Airbag Left>

Front Sled

I

@ LHD

Flip occupants

Regulation irbag Right>
- Crash Test — Front Sled Qe ———
Version — 2026 Robustness 1 ——
° - <B-Pillar (Passenger side)>
<empty> <empty>
« Version — 2026 Robustness 2 . — : _
Model Units <Contact Dummy-Airbag Left>
* Version — 2026 Robustness 3 None Al not required ot required <Contaot Dummy-Airbag Right-
. . . <Contact Dummy-Seat Left>
- Version — 2026 Validation 1 — \€§) — T ——
° Version — 2026 Validation 2 not required <Contact Dummy-Seatbelt Left>

<empty>

<< < 1/3 > >>

Save To File Save To Model

« Thereafter, proceed with setup as you would normally for Automotive Assessments (see Automotive Assessments
PRIMER documentation for details)

Oasvs ':'.’: LS-DYNA Environment
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https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer
https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer

Automotive Assessments in PRIMER

The easiest way to use SImVT is to save Automotive

Assessments user data for your LS-DYNA models first. Errv—
Then: M1 Workflow (275) Show: O Al channels

M2 Workflow (275)
(® Protocol channels

1. In T/HIS, read the mOdel reSUItS Import ISO-MME/CSV...
Reference test i MR 16BPILLODOOOVEZD
2. Select Tools — Workflows — SimVT Siulation(s) 2 MIL 168PTLLOVOOOACKO
u2 16BPTLLODODDACYD
3. Import ISO-MME/CSV data for your test/reference = L48°1LL000000CH0
4. Select one of the Euro NCAP Virtual Front protocols: e S T N | L3891 Loocnoveo
. . . Calculate Head Excursion Configure intervals... M2 14BPILLOOOOOVEYD
 Euro NCAP Virtual Front Sled 2026 Validation 1 Channel Matching Rules ? 14BPILLO0DDOVEZO

. - M2 14BPILLOOOOOACKD
I:‘ Ignore test object |:| Ignore position |:| Ignore filter class

 Euro NCAP Virtual Front Sled 2026 Validation 2 u2 L48PTLLO0DDOACYO

[<type rule- | sselect subject> v M2 14BPILLODDODACZO
. . Rule Subject
5. Proceed as normal for SimVT (see SimV T ol Fiiter Class
documentation for details) A

Oas\ls ::?':: LS-DYNA Environment


https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols

Euro NCAP Virtual Frontal Impact

Preview of Validation 1 KPI

Template

Euro NCAP Front Sled Validation 1 KPI

Eura NCAP Front Sled Validation 1 KP) Euro NCAP Front Sled Validation 1 KPI Euro NCAP Front Sled Validation 1 KPI

Euro NCAP Front Sled Validation 1 KPI

Eurg MCAP Front Sled 2026 Validation ..

LS-DYNA Environment

Euro NCAP Front Sled Validation 1 KPI

Euro NCAP Front Sled Validation 1 KPI

Euro NCAP Front Sled Validation 1 KPI

Euro NCAP Front Sled Validation 1 KPI

Load Case Points
400 000

Euro NCAP Front Sled Validation 1 KPI

e Ao Ve

Euro NCAP Front Sled Validation 1 KPI

xou

Euro NCAP Front Sled Validation 1 KPI

Senpct

Euro NCAP Front Sled Validation 1 KPI

i.

Euro NCAP Front Sled Validation 1 KPI

ot o Comreman ]

[ ] (] F—

Euro NCAP Front Sled Validation 1 KPI
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Euro NCAP Virtual Frontal Impact

Preview of FWDB Template

Euro NCAP FWDB 2026 Eurn NCAP FWDB 2026 Euro NCAP FWDE 2026

Eura NCAP FWDB 2026 Euro NCAP FWDB 2026

Total Points /. [
3.000 7

0

Euro NCAP FWDB 2026 Euro NCAP FWDB 2026

Euro MCAP FWDB 2026

Euro NCAP FWDE 2026 Euro NCAP FWDB 2026

; : i i
H | i
: '

| Euro NCAP FWDE 2026 Euro NCAP FWDB 2026
= £ H

1 .

i

oasvs -,-,o LS-DYNA Environment N




Working with Test Data

0 asys ::':":: LS-DYNA Environment
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Improved unit handling and configuration for imported data

* Previously, imported ISO-MME data was assumed to be in Sl units. This assumption was not always valid and data with non-standard
units (e.g. accelerations in ‘g’ or rotations in ‘degrees’) needed to be manually scaled.

« Additionally, the vehicle drive side was inferred from the position code of the first occupant channel, which was assumed to be the driver.

* Now, when importing ISO-MME channel data, T/HIS attempts to automatically determine the units from the unit header in each channel
file and the drive side from the “Driver position object 1” header in the MME file. However, it is not always possible to correctly infer this
information.

« The new Import Configuration window (and Import Config. file) gives you the option to correct any issues with the channel units, polarity,
scale and naming before importing ISO-MME or CSV data.

A B © D

1 #DATA_SOURCE Ipathitofiso.mme
2 G m———————
3 #DRIVE_SIDE T e T . .
“ e == -~ Configure import
5 #PROTOCOL P ——— L T = Sso
6 — ~‘~.~ So Import Configuration 2 =[x
7 WUNITS Ssa S
8 TIME ms I m po r't Configuration file: ~  Load Import additional channels from CSW...
9 ACCELERATION [
10 FORCE KN Co n f| g Protocol : CNCAP Far Side Sled 2024 (WSID) ¥ Channel Mew Name ¥ Scale Unit Type
11 |LENGTH e - HEAD_EXCURSION_X |<optional= 1 DISPLACEMENT v
12 MOMENT KkN*m H Drive side : LHD v | ] p
13 ROTATIONAL VELOCITY deg/s F | | e Units - TIME s y HEAD_EXCURSION_Y |<optional= 1 DISPLACEMENT v
14 VELOCITY ftis . :
15 ACCELERATION mi(ss) v HEAD_EXCURSION_Z |<optional= 1 DISPLACEMENT v
16 #CHANNEL_DATA DISPLACEMENT m v 1IHEADOOOOWSACKD |<optional= 1 ACCELERATION ¥
g Channel New Name ¥scale UnitType 11HEADODOOWSACYO |<optional= 1 ACCELERATION v
18 11HEADOOOOWSDGCX0  <optional> 1 LENGTH EMERGY 4 v
19 11HEADODOOWSDCYD  <optional> 1 LENGTH FORCE N v 1IHEADOOOOWSACZO |<optional> 1 ACCELERATION v
20| 11HEADODOOWSOGZ0 _ <optianal> JLENCTH 11HEADOOOOWSAVXO |<optional= q ROTATIONAL_VELOCTY ¥
21 11HEADODDOWSAVXD  <optional> 1 ROTATIONAL_VELOCITY MASS kg v -
22 11HEADOOOOWSAVYO  <optional> 1 ROTATIONAL VELOCITY MOMENT Nm v LIHEADOODOWSAVYO |<optional= 1 ROTATIONAL_VELOCTY ¥
23 11HEADODDOWSAVZO  <optional> 1 ROTATIONAL_VELOCITY N ROTATIONAL VELOCTY ¥
24 11HEADODOOWSACX0  <optional> 1 ACCELERATION ROTATION rad v LIHEADOOOOWSAVZO |< DD-t?IJ nal= 1 —
ROTATIONAL_WELOCITY radis v 1INECKLOOOWSFOYO |<optional 1 FORCE v 1
TINECKLOOOWSFOZ0 |<optional= 1 FORCE v
Import ISO-MMECSY ... —eeeep> 1INECKLOOOWSMOXO |<optional> 1 MOMENT v
11SHLDRIOOWSFOX0 |<optional= 1 FORCE v
. 11SHLDRIOOWSFOYO |<optional= 1 FORCE v
|mp0rt |SO_MME Or CSV data in 11SHLDRIOOWSFOZO |<optional= 1 FORCE ¥
Automotive Assessments 11THSPO400WSACXD |<optional> 1 ACCELERATION v Data | ted
. 11THSPO400WSACYO |<optional= 1 ACCELERATION v ata Importe
a n d S I mVT 1ITHSPO400WSACZO |<optional 1 ACCELERATION v
11PELVOOOOWSACKD |=optional= 1 ACCELERATION ¥
1 ACCELERATION v

-‘.‘ . 1IPELVOOOOWSACYO |<optional-
asvs 2l LS-DYNA Environment



Import C-NCAP head excursion channel data from CSV file

Import Data from Additional Channels =@}

* When importing ISO-MME or CSV test data, you can
now import additional channels from a CSV file to e = o P — -

i I l;hl'ns row number:
aSSOCIate them Wlth the teSt data- ,Stanreadngdatafromrownumber: Show all rows

* The most common use case for this is to import a CSV /e import? HEAD_EXCURSION_X  HEAD_EXCURSION_Y  HEAD. EXCURSION_Z

/
1

with head excursion channel data that has been il = = = = ,
extracted from the physical test video footage using /oo
tracking software (e.g. as part of the CNCAP Far Side /

New name: Time HEAD_EXCURSION_X ¥V HEAD EXCURSION.Y V HEAD EXCURSION Z V

7 2 TIME mm mm mm
2024 protocols). 3 £ e oo Zo

II 4 9.99810e-4 2.4414104 -1.83105¢-4 7.07775e-17
ll 5 1.99962e-3 9.76563e-4 -1.22070e-3 1.22070e-4
/ 6 2.999430-3 1.464840-3 -2.19727e-3 7.32422e-4
7 3.99087e-3 -4.88281e-4 -5.493160-4 2.288820-3

8 4.990680-3 -8.30078¢-3 9.03320e-3 4.852200-3

9 5.99049-3 -2.70006e-2 3.381350-2 8.85010e-3

10 6.999930-3 -6.07910e-2 8.02002¢-2 1.39771e-2

1 7.990740-3 -1.13770e-1 0.153800 1.99280e-2

12 8.999550-3 -1.91895¢-1 0.264893 2.67020e-2

13 9.999990-3 -3.06641e-1 0.429504 3.39355¢-2

14 1.099980-2 -4,69482¢-1 0.665710 4.171750-2

15 1.19996e-2 -6.88477e-1 0.985352 5.010990-2

16 1.200040-2 -9.62646e-1 1.38715 5.93872e-2

17 1.39999e-2 -1.28223 1.85797 6.930540-2

18 1.49997e-2 -1.63509 2.38013 7.952880-2

19 1.599950-2 -2.01611 294177 8.966060-2

20 1.69999e-2 -2.42000 3.54181 9.96704e-2

Oasvs ':'.’: LS-DYNA Environment
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Time of first sample

To accommodate the pre-crash (settling) phase in a simulation, a new “Time of first
sample” input has been added to the Automotive Assessments workflow set-up in
PRIMER.

Automotive Assessments and SimVT

* In accordance with ISO-MME convention a negative time value is used to shift the
start time of the output curves when post-processing using the Automotive
Assessments or SimVT workflows in T/HIS.

*  For example, if your analysis begins with 200 milliseconds of set-up (e.g. seat
squash etc.) before the crash test load case commences then you would enter -0.2
in the “Time of first sample” input to shift the curves so that the crash test will
effectively start at t=0.

* Any data before t=0 is automatically discarded.
LSDYNA to ISO-MME

* The “Time of first sample” value is also used by the LS-DYNA to ISO-MME
workflow.

« Ifitis defined, then the “Time of first sample” header value will automatically be set
in the channel files.

* Note that in this instance the samples which are shifted to time < 0 will not be
discarded as this only happens when the ISO-MME data is processed.

Oasvs ':'.’: LS-DYNA Environment

Automotive Assessments 2 =[x
Flip occupants =Airbag= Time of first sample: -02s
B-Pillar (non-struck side) Accelerations from dwidt: ﬂ
.
not reguired
<empty= <Contact Dummy-Airbag=
not reguired Contact Dummy-Seatbelt
<empty= Driver Seat
Driver Shoulder Belt (B3)
ot o
<empty:>
<= < 102 = =
Test object number 11
Name of the channel :Accel x - Node 18881 : ( HEADBBBBWSAC) (Reg 6.18BE-83)
Laboratory channel code :NOVALUE
Customer channel code :NOVALUE
Channel code :11HEADBBBBWSACKS
Unit :m/(s*s)
Reference system :NOVALUE
Pre-filter type :NOVALUE
Cut off freguency :NOVALUE
Channel amplitude class :NOVALUE
Sampling interwval 19.0881
Bit resolution :NOVALUE
|Time of first sample :-8.82
Number of samples 120008

8
-2.86178e-08
-5.19984e-89



LS-DYNA to ISO-MME
Improvements

)
® | S-DYNA Environment

imber:

= format:

urce:
on Model Driver
n Ref Driver:
‘odel Passenger
f Passenger
'G and green line (in metres)
and yellow line (in metres)
d orange line (in metres)

red line (in metres)

LS-DYNA to ISO-MVME

Front Sled

EuroNCAP
2026 Robustness 1

[Front Sied 2026 Robustness 1
[Oasys Lid

[Euro NCAP
oot
[1234

Other - fill in textbox below dropdown

Virtual-Mid

@® Today
o

1.6 v

[Euro neaP 2026

[Simulation |
[Hinvt.7 ¢ |
[¥A_TECHNICAL_REPORT_USER_MANUAL pef |
[Hivz.o ¢ ]
[NA_TECHNICAL_REPORT_USER_MANUAL pdf |

[[s/EuroNCAP_FRONT SLED R1 LHD.csv] | &
[NCAP_Front_Sled R1lsdyna_to_isomme | | &

Solver Information

Solver Name:
Solver Version:
Solver Precision-

Platform Name:

=

k3
b

RHES

HE

Simulation Information

Number of CPUs:

Time step setting:

Contact type between dummy and seat:
Contact type between dummy and seatbelt:
Contact type between dummy and airbag:
Number of contacts used in the overall simulation setup:
Number of elements:

Mass of total setup in kg:

Mass of driver dummy in kg-

Mass of passenger dummy in kg-

Mass of seat in kg:

Mass of sled in kg

Mass of centre console in kg

Calculate

2
727
SURFACE SOF
_SURFACE SOFT=
_SURFACE SOFT=1t
4
2202649
410.73
79.09
9.53
2832

i

Vehicle data

Name:

Reference number:
Longitudinal velocity:
Lateral velocity-
Velocity:

Mass:

1234

5

1] HH

1000

Impactor data

Name:

Velocity-

I estbox felds with this colour are required for succ

Note that all fields are required to conform to the

]
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Support for Euro NCAP 2026

* Added new inputs according to Euro NCAP
2026 protocol

* We have also disabled the inputs which are
not applicable according to version (e.g. 2024
or 2026)

* Added support for frontal VTC protocol
channels export

®
® | S-DYNA Environment

Oasvys

LS-DYNA to ISO-MME

Automotive Assessments User Data

Automotive Assessments Crash Test:
Automotive Assessments Regulation:

Automotive Assessments Version:

Test name:

Laboratory name:
Customer name:
Customer test ref number:

Customer project ref number:

Virtual testing ref ID

Subtype of test:

Test date:

1SO-MME format:

Title:

Regulation

Type of data source:

Dummy Simulation Model Driver:

Dummy Qualification Ref Driver:

Dummy Simulation Model Passenger:

Dummy Qualification Ref Passenger:

Distance between head CoG and green line (in metres)

Distance between head CoG and yellow line (in metres)
Distance between head CoG and orange line (in metres)

i e Le e ey

Front Sled
EuroNCAP
2026 Robustness 1

|me Sled 2026 Robustness 1

|Oasys Ltd

[Euro ncar

[001

[1234

Other - fill in textbox below dropdown

[virtual Mig

® Today
O

16 T

[Euro neaP 2026

Simulation

HIll v1.7 (Humanetics)

[iA TECHNICAL REPORT USER MANUAL pof |

[Hinv2.0 (Humaneties)

[NA_TECHNICAL_REPORT_USER_MANUAL.pdf |

Salver Information

Solver Name:
Solver Version:
Solver Precision:
Platform Name:

Simulation Information

LS-Dyna

[

@7
&
£
E]
8
El
=t
I
M
|
=
:N
N

RHES

Number of CPUs:

Time step setting:

Contact type between dummy and seat:
Contact type between dummy and seatbelt:
Contact type between dummy and airbag:
MNumber of contacts used in the overall simulation setup:
Number of elements:

Mass of total setup in kg:

Mass of driver dummy in kg:

Mass of passenger dummy in kg:

Mass of seat in kg:

Mass of sled in kg

Mass of centre console in kg

a
[
I8
@

S

[l @
=

7.2e-7

“SURFACE SOFT=1F§=02
CSURFACE SOFT=1F$=0.2
“SURFACE SOFT=1F5=02

12202649
410.73
79.09
49.53
128.32

Vehicle data

Name:

Reference number:
Longitudinal velocity:
Lateral velocity:
Velocity:

Mass:

Lo
I Required output channels CSV:

[[s/EuroNCAP_FRONT SLED Ri_LHD.csv| | @@

Qutput directory:

sdyna_to_lsomme

Impactor data

Name:

Velocity:

G
1234

5
1000

HH|

2=0OXx

- Textbox fields with this colour are required for successful LS-DYNA to ISO-MME conversion.
Note that all fields are required to conform to the Euro NCAP VTC pratocol.
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Mass calculation and Platform name update

* PRIMER workflow:

* Replaced “Calculate Mass” with
“Check mass” (the previous
calculation could omit mass that was
part of an encrypted keyword file).

« Removed functionality which
obtained the platform name from
d3hsp/otf as it was reporting platform
on which LS-DYNA was built on
rather than where analysis was run.
Platform name is now a manual
input in the PRIMER workflow.

 T/HIS workflow:

* Mass calculation for mass of
different parts now works using the
d3hsp/otf file rather than relying on
the d3thdt/thf file.

Oasvs ':'.’: LS-DYNA Environment

Automotive Assessments Crash Test:
Automotive Assessments Regulation:

Automotive Assessments Version:

Test name:

Laboratory name:

Customer name:

Customer test ref number:
Customer project ref number:

Virtual testing ref ID

Subtype of test:

Test date:

ISO-MME format:

Title:

Regulation

Type of data source:

Dummy Simulation Model Driver:
Dummy Qualification Ref Driver:
Dummy Simulation Model Passenger:
Dummy Qualification Ref Passenger:

Required output channels CSV:

Save to file Save to model

LS-DYNA to ISO-MME

Automotive Assessments User data

Front Sled
EuroNCAP
2026 Robustness 1

|Fronl Sled 2026 Robustness 1

|
|Oasys Ltd |
[Euro NCAP |
|
|

|oo1
[1234

Other - fill in textbox below dropdown

[Virtual-Mid |

@ Today
O

1.6 v

[Euro NCAP 2026 \

|Simu\atiun ‘

[Fin w1 7 (Humanetics) |
[VA_TECHNICAL_REPORT_USER_MANUAL pef|

[Hiv2.0 (Humanetics) \

[iA_TECHNICAL_REPORT_USER_MANUAL pdf|

|FanneIsi’EumNCAPiFRONTisLEDiRLLH D.csv ‘ -

Contact data

Contact Type between dummy and seat: |FACE,TO,SURFACE SOFT=1 F5=02 ‘

Contact Type between dummy and seatbelt: |FACE_TO_SURFACE SOFT=1F$=0.2 ‘

Contact Type between dummy and airbag:

Vehicle data

Name:

Reference number:
Longitudinal velocity:
Lateral velocity:
Velocity:

Mass:

Impactor data

[FACE_TO_SURFACE SOFT=1 F5=0.2 |

Get contact information

[luG

[1234

Distance between head CoG and excursion lines

Distance between head CoG and green line (in metres)

Distance between head CoG and yellow line (in metres)

Distance between head CoG and orange line (in metres)

Distance between head CoG and red line (in metres)

Platfarm Mame:

Mass of parts

RHE&

2 =0Ox

- Textbox fields with this colour are required for successful LS-DYNA to ISO-MME conversion.
MNote that all fields are required to conform to the Euro NCAP VTC protocol.
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REPORTER Template update

 The MME header table in the report is now updated dynamically depending on the header contents.

LS-DYNA to ISO-MME

Data format edition number
Laboratory name

Customer name

Customer test ref. number
Customer project ref. number
Title

Timestamp

Type of the test

Subtype of the test

Date of the test

Name of test object 1

Ref. number of test object 1
Velocity test object 1

Mass test object 1

Driver position object 1
Impact side test object 1
Name of test object 2
Velocity test object 2

Type of data source

Model | C:/C
Required output channel CSV | ¢
Output directory | C:/Ca

LS-DYNA Environment

MME Headers

16

Oasys Ltd

Euro NCAP

001

1234

Euro NCAP 2026
3/11/2025, 3:39:42 pm
Frontal Impact
Virtual-Mid
3/11/2025

TuG

1234

35

1000

1

R

Simulation

LS-DYNA to ISO-MME

S

Dummy Simulation Model Driver
Dummy Qualification Ref Driver
‘Dummy Simulation Model Passenger
Dummy Qualification Ref Passenger
Solver Name

Solver Version

Solver Precision

Platform Name

Number of CPUs

Time step setting

Contact Type dummy -seat
Contact Type dummy -belt

Contact Type dummy -airbag
Number of contacts

Number of elements

Mass of total setup in kg

Mass of dummy 1in kg

Mass of dummy 2 in kg

Mass of seat in kg

Model | C/C
Required output channel CSV
Output directery

st_light_52799_EuraNCAP_Frant_S|

Hill 1.7 (Humanetics)

HUMANETICS_HIII_S0M_V1.7_ HARMONIZED_LS_DYNA_TECHNICAL_REPORT_USER_MANUAL
HIll v2.0 (Humanetics)
HUMANETICS_HIll_SF_V2.0_HARMONIZED_LS_DYNA_TECHNICAL_REPORT_USER_MANUAL pdi
1S-Dyna

Is-dyna_mpp_s_R11_2_2

NOVALUE

AUTOMATIC_SURFACE_TO_SURFACE SOFT=1 FS=0.2
AUTOMATIC_SURFACE_TO_SURFACE SOFT=1 F5=0.2
AUTOMATIC_SURFACE_TO_SURFACE SOFT=1 F5=0.2
54

2202649

410.73

79.09

4953

2832
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Automotive Assessments
Improvements

0 asys ::':":: LS-DYNA Environment

Automotive Assessments

y Occupants

@ LHD
O RHD

THOR-50M

7 Flip occupants

HI11-50M
<empty>

Add

<empty>

Add

not required not required
w <empty> \ } <empty>

v
v
v

005

not required

<empty>

ve To Model
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Automotive Assessments Improvements

 Entity IDs that are defined but don’t have corresponding *DATABASE_HISTORY_XXXX keyword defined are now shown with
a latent cyan-coloured textbox background:

Head: Global Coordinates (XY Z) node 10123 >
Head: Acceleration, Veloeity (Y Z) node [10001 >

E i ' node
Head Offset (for C-NCAP calculation) node 3288

« A window is now mapped when such entity IDs are selected or typed into the text box, giving you the option to create the
corresponding *DATABASE_HISTORY_ XXXX keyword for them. It also provides an option to select the include file to which
the keyword will be added. Note: you have to save the include and re(run) the analysis to obtain results for the corresponding
entity.

— Create *DATABASE _HISTORY NODE? = |:| X

*DATABASE_HISTORY _NODE not present for 32153, Do you wizh to create it?

Create in Include:  08_FS_AEMDB_75_x-ref_z-ref_SOM_Sim_1 key v » Dropdown to select the include file
I BRI AT TS > |f ticked, then the current layer include will
[ ] rite:  — be updated to the one selected in the

dropdown above

Cancel

— Option to provide optional Title
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Automotive Assessments Improvements

« The ISO channel codes have been updated for several channels in the Far Side VTC v1.1 draft protocol. The necessary changes
have been incorporated in Automotive Assessments workflows tool, and backward compatibility support has been added for the older
ISO codes. The channels whose ISO codes have changed are:

- LAP Belt (SEBE0003B6FO00 to SEBEO000B6FO00)

- Shoulder Belt (SEBE0003B3FO00 to SEBEO000B3FO00)

- Contact Dummy-Airbag (ARBGO000WSFOX/Y/Z to AIRBOOOOWSFOX/Y/Z)

- Thoracic Spine 04 and 12 Displacements (THSP04/120000DCX/Y/Z0 to THSP04/1200WSDCX/Y/Z0).

- The 'Far Side + VTC' and 'Far Side' crash tests have been renamed to 'Far Side Sled' for consistency across the tools. The version for
the former 'Far Side + VTC' is now 2024, while the version for the former 'Far Side' crash test is 2022. Support for backward
compatibility has also been added.

« The term 'Physiology' has been renamed to 'Anthropometry' and support for backward compatibility has also been added.

« Users can now select multiple contacts for contact structures (Contact Dummy — Airbag, Contact Dummy — Centre Console, Contact
Dummy —Seat and Contact Dummy - Seatbelt) via SELECT option.

« The WSID 50M dummy supplier has been renamed from “PDB” to "DYNAmore-PDB" to make it clearer that the dummy is from
DYNAmore and co-developed with the PDB consortium.

» Acceleration curves from LS-DYNA results can now be derived by differentiating velocity curves (instead of raw acceleration output)
by ticking the “Use dv/dt” option in PRIMER Automotive Assessments before saving user data. This option is honoured by SimVT and
LS-DYNA to ISO-MME workflows which utilise Automotive Assessments user data.

» Added support to locate and load FEMZIP files in REPORTER templates when original d3plot results files have been deleted.

Oasvs :f: LS-DYNA Environment
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SimVT: Graph Options — Show Corridors

* A new graph option “Show corridors” has been added to SimVT
plotting controls. This determines whether the inner and outer
corridors are plotted along with the reference and simulation

curves.

 Deselecting show corridors can help reduce clutter on the

graphs.

(T2 vs T3) 1MHEADOOOOWSAVXD | Comdor

80.000 | ]
=
o
=
2 40.000
= 0.000 3
I=
'3

0.000 T T T T T T T T T
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time

— (T3) re-sampled - reference = - tmin
— (T2) re-sampled - simulation = = tmax

Corridors turned on
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(T2 vs T3) 1MHEADODOOWSAVXD | Comidor

80.000 | ]
&
[¥]
2
2 40.000 7 [
=
g
= 0.000 3
g
4

-40.000 T T T T T T T T T

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time

— (T3) re-sampled - reference = = tmin
— (T2) re-sampled - simulation = - tmax

Corridors turned off

- SimVT - Plotting Controls ? =[]

Virtual Pages
I« K AT
Graph Options

Plot corridor graph Change
Show corridors | Layout
Plot cross correlation graph X:

Add time bounds

Y: (3
[ | Add scores to graph title

Show legend

[ ] Add scores to legend Apply

[ ] Add method to legend
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SImMVT: Improvements

* The performance of SimVT has improved when loading a large number of
channels and when switching the channel table to show “All Channels”.

Oasvs ':'.’: LS-DYNA Environment

SIimVT - Correlation Setup

Show: ;':; All channels

(8) Selectable channeis
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SimVT: Diagnostic Tools

* In Virtual Testing, once the problem of data
submission is overcome, the real challenge begins:
how to achieve an excellent safety rating?

* Achieving good correlation between simulation
and test is crucial — without good correlation in the
validation loadcases, the virtual loadcases count for
nothing and the overall score is low.

« SIimVT now contains a set of diagnostic tools to
help you rapidly pinpoint problem areas in your
simulations and identify the sources of poor
correlation — enabling you to correct models,
improve the robustness of designs, and
maximise your safety rating.

0 asys ::':":: LS-DYNA Environment




SimVT: Error Graphs when results cannot be correlated

« If a correlation fails, error graphs will be shown. A common example of when a correlation might fail
IS when the simulation and reference curves are not aligned in time. This helps you identify any
Issues with the input data, and with this insight, you can correct any issues.

« An example is shown below with simulation and reference curves before correction (left), and after
correction with correlation applied (right).

(T1 vs T2) 11HEADOOOOWSAVYD | Corridor
1 1 1 1

(T1vs T2) 11HEADOOOOWSAVYD | Failed Correlation
16.000 ! ! L ! ! 20.000
15.000
12.000 T
= Z  10.000
8 8.000 - 8
2 g 5.000 1
g g
% 4.000 -% 0.000
g &
e« 0.000 1 -5.000 7
-10.000
-1.000
T T T T T T T -15.000 T T T T T T T T
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180
Time Time
— (M) simulation — (T12) reference — comidor - outer lower
— (T2) reference — (T1) simulation — corridor - outer upper 0.87 = Owerall rating
— comidor - inner lower - = tmin 0.82 = Corridor rating

— cormider - inner upper

= = tmax

« The curves can be made to overlap using the operations panel available in the Correlation Table
(e.g. by using ADDX, etc to meaningfully shift the simulation curve in time to overlap).
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SimVT: Correlation Table Filtering

* To help you navigate and analyse results more efficiently, SimVT now includes filtering

controls in column headers.

«  When filters are applied, rows that do not meet the selected criteria are hidden from view.

« These controls allow you to filter by various rating thresholds (e.g., pass/fail, with min/max

values, etc).

* This feature improves usability, especially when working with large datasets, and ensures that
you can quickly identify areas of interest or concern.

11HEADOOOOWSAVXD
11HEADOOOOWSAVYD
' 11 HEAD
! 11HEADOOOOWSAVZD

1THEADOOOOWSACKA

Oasvs 0 LS-DYNA Environment

T1
T1
T1

T1

Drop down boxes for the score filters

SimVT - Correlatiop Table (ISQITS 18571/2024)

Back Autoplot FRe-plot ¥ Export .. ‘rlr

Sensor ¥

ANOIESIENN  o.cos: |[OUS7ASY (NONSGSAN] [OUSSTE] [GREESS] 038515
| 08914 0.1687 0.8708  0.8246  0.8669 0.9727 0.8654
_ ©.2229 0.9530  0.9608  0.9056 0.9727 0.9652

?

0.6973

0.7874

(Cross Corre'ation

Slope ¥

0.3028

X X

0.8938

0.7152

Time of poorest

correlation

0.1647
0.1406
0.1647

0.1382

?7 =X

Start of
divergence

0.1265
0.0692
0.1474

0.1318
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SimVT: Correlation Table Filtering

« The rating categories available include Excellent, Good, Fair, and Poor, and Pass and Fail (available
when the protocol is set).

« The optional Pass and optional Fail filter checkboxes are displayed with brackets around them.

« There is also an Invalid checkbox which can be used to filter out any rows with any scores that had
issues in obtaining the result.

* For ease of use, only the relevant checkboxes are active (ungreyed) when the popup appears.
« Additionally, you can set the Min and Max values to limit values between a certain threshold.

* You can use the Clear Filters button to remove all applied filters and restore the full dataset. Directly
beneath this, a Close button allows users to exit the filter popup.

— Sim\T - Comsiation Table (1SO/TS 18571:2024) ¥oOx

Back Aulopiol  Replot T Export .. vm mq — T

[Object | Locaion | Cuanel [ Model | Sensor il

usespeooowsaven 71 [ | o508 0.1647 0,1265

11HEADGOBWSAVYD i [ o 0. 1406 0, B4

nHeapoooowsavzn 11 [ 0/ 0. 1647 0.1474
7 2

Timee of pocresd Slart of

11 HEAD

11HEADDDODWSATEA T1 ‘(-EH 0.3028 0.8938 0Q.715%2 ¥.1382 0.1318
| aaaaaa |
. . (Fail)
To access them, right click s ]
on the header above a - =
Oasvs oLS DYNA Environment ratlng COIUmn (eg ISO) I CIB;::,:W
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SimVT: Dynamic Corridor Visualisation and Event Identification

* A new option “Dynamic corridor visualisation” has been added to help you visualise corridor performance
over time and pinpoint problem areas quickly. When activated, it highlights High correlation zone, Moderate

correlation zone and Low correlation zone over time.

* New options “Show time of poorest correlation” and “Show start of divergence” help you rapidly identify

key time events in your analysis that could be causing poor correlation.

(M1 vs T1) 11NECKLODOWSMOXB | Corridor

60.000

40.000

20000 —

0.000

-20.000

-40.000

-60.000

0.000 0.020

(T1) reference

(M1) simulation
corridor - inner lower
corridor - inner upper
corridor - outer lower
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0.040 0.060 0.080

corridor - outer upper

= tmin

== tmax

Time of poorest correlation = 0.081
Start of divergence = 0.060

pX | |

0.100

0.68 = Overall rating
0.89 = Corridor rating

0.120

— SimVT - Plotting Controls ?2 =[x

» P /1 b "
-
Plot corridor graph Layout
Show corridors X

[ ] Plot cross correlation graph
Diagnostic options

Dynamic cornidor visualisation -
Apply

Show time of poorest correlation
Show start of divergence

Legend options

Show legend
[ ] Add method to legend
Add scores to legend
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SimVT: Overlaying multiple model results

* A new option Combine corridor graphs has been added, which controls if corridor graphs

that share the same channel are combined in a single graph.

« Below is an example of a combination of plots with Combine corridor graphs unticked (left)

and ticked (right).

(M1 vs T1) 11HEADOOOOWSAVYD | Corridor
I L n L L

(M2 vs T1) 11HEADOOOOWSAVYD | Corridor
h h N L L
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20.000
15.000 -'I
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Time

—— corridor - outer upp —— corridor - outer upp
= = tmin 0.90 = Overall rating = = tmin 1.00 = Owerall rating
- - tmax 0.90 = Corridor rating - = tmax 1.00 = Corridor rating
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0.800 |
15.000
5 10000 7 0.400
2
2 5.000
] 0.000
2 0.000
2 .
g
-5.000 -0.400 |
-10.000 |
-0.800 |
-15.000 T T T T T T T T T t T T T T
0.000 0.020 0.040 0.060 0.080 0.100 0.120 4000 -0.800 0600 -0.400 0200 0.000 0200 0400 0600 0800  1.000
Time
—— (T) reference —— corridor - outer upp
) - - tmn 0.68 = Overall rating
i —— tmax 0.91= Comdor rating

Multiple Model options

[ ] Combine corridor graphs
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Multiple Model options
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Quality Criteria — Euro NCAP Frontal

* The Euro NCAP VTC Quality Criteria Workflows
tool and associated REPORTER Template are now
capable of assessing the Euro NCAP Virtual
Frontal Simulation & Assessment Protocol (draft) as
well as the existing Far Side protocol.

= Gl = Plotting  Display  Auto_Blank Lock AB -0

G2 » Plotting  Display  Auto_Blank Lock AB -0

G3 » Plotting  Display  Auto_Blank Lock AB -0

Full Setup: Hourglass Compared to 10% of Max Intemal

Dummy: Hourglass Compared to 10% of Max Internal

Full Setup: Percentage Added Mass

Time (ms)

— Z Displacement of H-Point Node

G7 » Plotting  Display  Auto_Blank Lock AB
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— Hourglass Energy of Whole Model = Hourglass Energy of Dummy — %age mass increase - Whole Model
— | G4 »  Plotting Display Auto_Blank Lock AB “0—e5» Plotting  Display  Auto_Blank Lock AB —0 = (e » Plotting  Display  Aulo_Blank Lock AB -0
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E

= E 2400

E “ Ppail LIRS S-es SRR
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& - - Euro NCAP VTC Quality Criteria

Q

1000 2000 3000  4.000 PR Component Test Description Limit m

Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 2.9735e+7  1.5559e+7
Dummy Maximum Hourglass Energy < 10% of Maximum Internal Energy 1.1520e+5 36867
Full Setup Maximum Added Mass (%) < 5% Mass at the Beginning of the Simulation 5 25878
H-Point Node Z Displacement (mm) in the First 5ms of the Simulation +10 19.298
Full Setup Maximum Head X Displacement + 20% < Simulation Time 0.12384 0.15000
Full Setup Hourglass Energy Divided by Internal Energy at Maximum Head X Displacement 0.042685
Dummy Hourglass Energy Divided by Internal Energy at Maximum Head X Displacement 0.0064159
Seat Hourglass Energy Divided by Internal Energy at Maximum Head X Displacement 0.018623
Sled Hourglass Energy Divided by Internal Energy at Maximum Head X Displacement 0.042877
Dummy Maximum Added Mass 0.041855
Seat Maximum Added Mass 1.0345
Sled Maximum Added Mass 78.809

Write Results

Model Units: U2 (mm, 1, s)

?2 —[Ox

Test Type

Maodel Unit System

Display Time Unit

Display Energy Unit
Display Displacement Unit
Display Mass Unit

Dummy Parts

Head History Node (Global)
H-point History Node
B-pillar History Node

Seat Parts

Save To File

Euro NCAP VTC Quality Criteria

2 —[1X

Frontal (Draft) v
Uz (mm, t, s) v
Seconds [s] v
Millijoules [mJ] v
Millimetres [mm] v
Kilograms [kg] v
1030 PARTS selected >
01HEADOOOOT3ACX >
01PELV0000T3ACZ >
45011535 >
109 PARTSs selected >

Save To Model




Quality Criteria — Euro NCAP HBM

* The Euro NCAP HBM Quality Criteria Workflows tool
and associated REPORTER Template allow you to
perform the quality checks outlined in Section 7.1 of
the Euro NCAP VTC HBM Frontal Protocol (draft)
relating to energy, added mass and displacements.
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500000

Euro NCAP HBM Quality Criteria ?2 —0OX

Hourglass Energy < 10% of Internal Energy at Maximum Head X Displacement 0.16437 0.13435

2o Tir:::]r:s' Full Setup Maximum Added Mass (%) < 5% Mass at the Beginning of the Simulation 5 41115

— Averaged Z Displacement of H-Point Node Sel Dummy Maximum Added Mass (%) < 5% Mass at the Beginning of the Simulation 5 6.2533
H-Point Node Z Displacement (mm) in the First Sms of the Simulation +10 -0.12781

Full Setup Maximum Head X Displacement + 20% < Simulation Time 114.00 300.00
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Write Results

Model Units: U3 (mm, kg, ms)

—_ Euro NCAP HBM Quality Criteria

Model Unit System

Display Time Unit

Display Energy Unit
Display Displacement Unit
Dummy Parts

Head History Node (Global)
H-point History Node

B-pillar History Node

Save To File

?2 =X
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Save To Model




Quality Criteria: C-NCAP Occupant to Occupant (Dual Occupant)

* The C-NCAP Occupant to Occupant tool and associated REPORTER Template allow you to
perform the quality checks required by the C-NCAP Far Side Occupant to Occupant Official
Template, outlined in appendix H1.1.(f) of the C-NCAP 2024 Management Regulation relating to
energy, added mass and displacements.

—_ C-NCAP VTC Quality Criteria 7 =[]w

Load Case 020 (dual occupant) ¥

v X
0.000 0.620 0040 0.080 0.080 0.100 0120 0140 0.160 0.000 0.020 0.040 0.060 0.080 0100 0120 0.140 0.160
Time (s) Time (s)
—— Hourgiass Energy of Whole Nodel —— Hourglass Energy of Driver Dummy M m e | LI n i-t S?-St &M LI 2 |:I-I-I m t 5 T
| B |

Dizplay Time Unit seconds [s] ¥

Display Energy Unit Milljoules [mJ] ¥

Driver Dummy Parts 918 PARTs selected [

Driver H-pt History Node 10056 [

Passenger Dummy Parts 918 PARTs selected >

— C-NCAP VTC Quality Criteria - Dual Occupant z =[O

TestDescripton [ nis ] Lmt | Reswt ]
p— 1 Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy Milijoules [mJ] 1306263.1 68005.469 Pmen ger H_p-t HlE-tDr'_l" H mje EEEH UDEE h_
2 Driver Dummy Maximum Hourglass Energy < 10% of Maximum Internal Energy Willjoules [mJ] 89141.306 7402.3081
3 Passenger Dummy Maximum Hourglags Energy < 10% of Maximum Internal Energy Nilljoules [mJ] 255502.58 11511.899
4 Full Setup Maximum Added Mass (%) < 5% Mass at the Beginning of the Simulation Percentage 5 3.1923008 — - —
5 Driver H-Point Node Z Displacement (mm) in the First 5ms of the Simulation Milimetres [mm] T _0.0085449219 Save To File Save To Model
6 Passenger H-Point Node Z Displacement (mm} in the First Sms of the Simulation Millimetres [mrm] =10 -0.0083007813

Model Units: U2 {mm, t, 5} Reset Graphs Curve Labels Off Datum Labels Off
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Quality Criteria: C-NCAP Front AEB OOP 2024

* Anew load case “Front AEB OOP” is added to the C-NCAP VTC Quality Criteria tool. Fill in and
save user data, then output the report in REPORTER, or view results interactively in T/HIS.

= —_ C-NCAP WTC Quality Criteria ? =[x

—(G3H Poting Display Auto_Blank —[] —(6&¥ Poting Display Auto_Blank =0
Load Case Front AEB OOP v
Model Unit System U2 {mm, t, 2} ¥
Display Time Unit seconds [s5] ¥
- Dizsplay Energy Unit Killijoules [md] ¥
Dummmy Parts 687 PART= selected [

C-NCAP B R s B2 C-NCAP VTC Quality Criteria . .

H-point History Node 01PELVOO00HIACD [

C-NCAP SRS EESHR C-NCAP VTC Quality Criteria
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VTC Videos Workflows

56
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VTC Videos Updates in PRIMER

 VTC Videos are now combined into one
Workflow, rather than having separate |
Workflows for each protocol. FS_Pole_15_x-ref_z-ref 50M_Sim_1 v

Reference ID

— Euro NCAP Far Side =X
Protocol Euro NCAP Far Side v

* Inputs required for Euro NCAP Far Side have

been significantly reduced STEERED None ¥
_ “DATABASE_BINARY_D3PLOT DT
* Three shift deform nodes have been re-

. . . . Head Node >

introduced as an option alongside using 1

shift deform node Dummy Parts >
Fixed Reference Node 1 (required) Select...
Fixed Reference Node 2 (optional) Select...
Fixed Reference Node 3 (optional) Select. ..
Parts to Blank >
Property Files Directory -
O LHD ?
O RHD
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VTC Videos Updates in POST

The 'Step 2' section of the GUI has
been redesigned for simplification adding an
example button for each view.

In 'Step 3', the displayed End time is now
determined by model simulation end time
rounded down to three decimal places rather than
model simulation end time minus 1 interval step
(which had caused issues with video capture
previously).

In 'Step 3', For the Euro NCAP versions, the
Video Quality slider has been replaced with a
target file size option to allow users to satisfy the
1-10 MB video requirement.

REPORTER will now use the specified property
files save directory from the Workflow data, rather
than the REPORTER Template output directory.

Oasvs ':'.’: LS-DYNA Environment

Euro NCAP VTC Videos

2 —X

side

front

Calculate Views (create property files)

Step 2: Verify and update the views

Step 1: Calculate the views

v

v

front_centre

front_belt

v

v

top|v”
X_section|s"

Side

Front

Front Centre
Front Belt
Top

X-Section

View

View

View

View

View

View

Update & Save

Update & Save

Update & Save

Update & Save

Update & Save

Update & Save

Example

Example
Example
Example

Example

Example

Step 3: Set video settings & export

Start|0

Interval|0.002

Target File Size (MB)|10

E

nd|0.15

Export Videos ¥



VTC Videos new protocol: C-NCAP Occupant to Occupant

* The C-NCAP Occupant to Occupant tool and associated REPORTER Template allow you to
create the images required by the C-NCAP Far Side Occupant to Occupant Official Template to
show the minimum distance between the far side head and the near side head.

t=148ms t=End Time

Step 1: Calculate the views

Front [+ Top (v

Calculate Views (create property files)

Step 2: View, Verify and update the views (Hover for help)

Wiew Front Update & Sawve front view and Cut section

View Top Only update & save top view property

Step 3 Export the Picture

Export pictures ¥

Oasvs ':'.’: LS-DYNA Environment v



VTC Videos new protocol: C-NCAP Front AEB OOP

 The C-NCAP Front AEB OOP tool and associated REPORTER Template allow you to create the
images required by the C-NCAP 2024 Frontal VTC Official Template to show the required 3 views for

all models used for this protocol.

. . , . : Dummy, Seatbelt and
Side View H-point Cut Section View Seat only

— C-NCAP Front AEB OOP =[x
Step 1. Calculate the Side view VideOS fOl'
Calculate View (create side view property and cut section) FRB / M PDB
Step 2: Verify and update the view (Hover for help)
View Side Only update & save side view property m;»
View Cut Section Only update & save cut section file Dummy, Seatbelt and
Step 3; Set picture time, guality and export Seat onIy
sta0 | mtervao.01 | Endosss | o
picture Quality: 100 == =il -
Videos for
OOP + FRB/
OOP + MPDB

Oas\ls ::':":: LS-DYNA Environment



Pulse Index
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Pulse Index (PI)

* The Pulse Index Workflow allows you to
estimate the acceleration that would be
experienced by a vehicle occupant in a

<

Units: U1 (m, kg, s)

Parameters

Initial velocity (m/s): |15.6

CraS h teSt Sce na rlo . Restraint stiffness (per unit mass): @ Constant ‘2000

| —>  Stiffness now
_ (N'mk@) ) variable T:0.1405 er unit mass
 Pulse Index has been updated following Stk (. | | > |
teedback. Th t _ t ack (m). Time period
user reedpack. e O_CCup_an mMass Inpu Measurement node:  X-Axis v| d relating to
has been removed with stiffness now current stiffness
belng taken per Unlt mass. Based on the Time Units: Seconds [s] ¥ Acceleration Units: @ g
stiffness input, the time period of the Diplacement Uniz| Metesiml 7 © Drepiay Unts
Acceleration Filter: C60 ¥ = Read Velocity:D > Take

system is now displayed to serve as a acceleration as
sense check. The acceleration curve a differentiated
filter can now be chosen from three velocity curve
options: C60, C180, and C600. A ot fiter

. . . applied to the
dlﬁergntlated velocity curve can now be ~ceeleration
used in place of the acceleration curve. curve

Select filter

A\ 4

Oasvs ':'.’: LS-DYNA Environment



Curve to ISO-MME
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Curve to ISO-MME
EgREmRTER m PRIMER

o [11 7 E]
A new Workflows tool “Curve to ISO-MME" allows you to

. ) : B |
write any curves from your T/HIS session directly to ISO- AN |
MME format without the need of a configuration file.

Tools

- You can access the tool from either the Tools —
Workflows menu or from: ot yoe T ,
1 . Select TOOIS —> Write Output Format: [SO-MME v
Data Source: @ Curves
2. Select output format as ISO-MME O Model
3. Select Data source Curves
4. Click Next — Curve to ISO-MME 2 =[x
Curves: 3 curves selected
Test name: |Far Side Sled |

MME Filename:  |FS_Pole_75_x-ref z-ref 50M_Sim_|

QOutput directory: |C:‘\Cases‘upost_light_52?'99h\-:urve_to_isomme_out | =]

MME Header CSV: |Erve_t0_isomme‘upost\t—his‘usample_mme_header.csvi =]

ISO-MME Format: 1.6 A

Oasvs 0 LS-DYNA Environment
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Automotive Protocols
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New Protocols and Regulations V22.0

l UN ECE R94 Assessment

GNCAP Front ODB Occupant Assessment

* Automotive Assessments and REPORTER

now support the following new protocols and
regulations:

Global NCAP MDB, ODB, Side Pole

Neck Tension Exceedence

Total occupant score
0.000* / 16.000

passenger Neck Tension Exceedence

JNCAP FFB, MDB, ODB

. JNCAP Side MDB Occupant Assessment

KNCAP Side Pole
KNCAP FFB, MDB, Side Pole

Level 5 >=10.5

Level 4 >=9.0 and <10.5
Body Region Assessments

Level 3 >=7.5and <9.0

Level 2 >=6.0and <75
Direct head contact wih pole no 4000 Top Compression (mm] 06
Peak resutant acceleration [g) 515 0.000* Bottom Compression fmm] Level 1 <6.0
Heis 52475 0.000° Incorrect arbag deploymen (-1)
UN ECE R94, R95, R135, R137 s -
) ’ ’ ——

Top Abdomen Viscous criterion [mis] tion result is the value corresponding to the occupant score in
Hoad Soore Bottom Abdomen Viscous criterion [vs]
“Cappeg et exceeded

Abdomen viscous crerion
Top Compression [mm) 60.4 0,000 Lowerspine 3ms acceleration criterion (g] 5803 E
ront Passenger
Middie Compression [mm] 549 0.000 ‘Abdomen Score g
Botiom Compression (mm] 40. 1ns
Incorrect airbag deployment (-1) 0,000 L 2 1 I 5
Pubic Symphysis force (kN] 16 -
Top Chest Viscous criterion [mvs) 119 Fail
uuuuuuuu rbag deployment (-1)
Middie Chest Viscous cierion ) 096 Pass
Pelvis Score
Botiom Chest Viscous crerion ) 054 Pass
Chest viscous crienon Shoulder woe  poins
R T — Right Shoulde lateral force kN] 080 Pass -
Left Shoulder lateral force [kN] 219 Pass.
Chest Score
*Cappng bmit exceeded, Chest vescous crierion kmd exceeded Shoukder lateral force crterion Pass

Oasvs ':'.’: LS-DYNA Environment 7




New Protocols and Regulations V22.1

* Automotive Assessments and REPORTER
now support the following new protocols and
regulations:

Far Side (inc O20 & Official Format

C-NCAP Versions), Front AEB OOP (Official
Format), Side MDB, FRB
FMVSS 208 Front FFB
FWDB 2026, Front Sled 2026
Euro NCAP (Validation 1 + (KPI),Validation 2 +

(KPI), Robustness 1, Robustness 2,
Robustness 3)

Oasvs 0 LS-DYNA Environment

l Euro NCAP Front Sled Validation 2 KPI

Euro NCAP Front Sled Validation 1

Overall Points

2.000 2.5000

Far sideSEFRIPUER—HIEPIRS
[Z{4ERt, WSID + ES2RE]

Total Score

smwmunnns ERETERR AT

L= b XEXBEXH
o5 Tiv) XXX magpiLani qlen Tl F
RREA XXX

RETABRAL  XOOXXXXXXXX
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Upgraded Protocols

* The following protocols have been updated:

C-NCAP MPDB Occupant Assessment ¢ Rear Occupants Added

« 2024 (Follows Adult Occupant Protocol v9.3)

Euro NCAP MPDB Occupant Assessment FelreEs [DANMAE S secmsaat

« 2024 (Version VIl)

IHS Front SOB  New fuel modifier

« 2024 (Version V)

IIHS Side MDB * New fuel modifier and updated head protection rating system

Oasvs ':'.’: LS-DYNA Environment



Latest Protocol Support

Regulation Year
2018
2021
2023
C-NCAP
2024

Oasvs ':f: LS-DYNA Environment

Loadcase/Workflow

OoDB

Head Impact

Leg Impact

MPDB Compatibility

MPDB Occupant

Side Pole

Far Side Pole

Far Side Sled

VTC Quality Criteria

VTC Videos

LS-DYNA to ISO-MME

SimVT

FRB

Side MDB

Far Side CNCAP Official Format
020 CNCAP Official Format
020 VTC Quality Criteria

020 VTC Videos

Front AEB OOP Official Format
Front AEB OOP Quality Criteria
Front AEB OOP VTC Videos

® Available for some time

Automotive Assessments Workflow @ New in version 22.1

PRIMER TIHIS D3PLOT REPOT;'EAL“L%;““ to
. .
° ° Part of Official Format
° ° Part of Official Format

® New in version 22.0

REPORTER (standard
template)
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Latest Protocol Support

Regulation Year
2017
2020
Euro NCAP 655
2023

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

FFB

ODB

MPDB Occupant
Side Pole

MDB

Far Side

MDB

Side Pole

MPDB Compatibility
Head Impact
Leg Impact

PRIMER

Automotive Assessments Workflow

T/HIS D3PLOT
()
()
()
()
o ([ J
([ ([ J
([ [ J
([
Continued...

REPORTER
(migrated to
workflows)

® Available for some time
® New in version 22.1

® New in version 22.0

REPORTER
(standard
template)
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Latest Protocol Support

Regulation Year
2024
Euro NCAP
2026

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

Far Side Sled

MPDB Occupant

VTC Quality Criteria
VTC Videos

LS-DYNA to ISO-MME
SimVT

Front Sled

FWDB Full Vehicle
VTC Quality Criteria
VTC HBM Quality Criteria
SimVT

PRIMER

T/HIS

Automotive Assessments Workflow

REPORTER
D3PLOT (migrated to
workflows)

[

([

[

([ J [

® Available for some time

® New in version 22.1

® New in version 22.0

REPORTER
(standard
template)
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Latest Protocol Support

Regulation

FMVSS

Global NCAP

GTR

IIHS

Year

2024
2022
2023
2024
2019
2020

2017

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

208 Front FFB
MDB

ODB

Side Pole

Leg Impact
Head Impact
MDB

ODB

SOB

PRIMER

T/HIS

® Available for some time

Automotive Assessments Workflow @ New in version 22.1

® New in version 22.0

REPORTER REPORTER
D3PLOT (migrated to (standard
workflows) template)

Continued...
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Latest Protocol Support

Regulation Year
2021

IIHS
2024

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

MDB
MDB Structure Only
ODB
ODB Structure Only
SOB
SOB Structure Only
MDB
MDB Structure Only
SOB
SOB Structure Only

PRIMER

T/HIS

Automotive Assessments Workflow

D3PLOT

REPORTER
(migrated to
workflows)

® Available for some time
® New in version 21.1

® New in version 22.0

REPORTER
(standard
template)
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Latest Protocol Support

Regulation Year
2018

JNCAP
2023
2019

KNCAP
2024
2015
2022

UN ECE
2023

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

Leg Impact

FFB

MDB

ODB

Leg Impact

FFB

MDB

Side Pole

R135 (Side Pole)
R94 (ODB)

R95 (Side MDB)
R137 (FFB)

Automotive Assessments Workflow

REPORTER
(migrated to
workflows)

PRIMER D3PLOT

® Available for some time
® New in version 22.1

® New in version 22.0

REPORTER
(standard
template)
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New Automotive Operations
e Occupant Load Criterion (OLC)

- Tibia Index (TI)

« DAMAGE (DMG)

Oasvs ::'.’: LS-DYNA Environment



Occupant Load Criterion
(OLC)

0 asys ::':":: LS-DYNA Environment
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Occupant Load Criterion (OLC)

* T/HIS can now calculate OLC and generate velocity and displacement curves for MPDB Compatibility
Assessment. The calculation follows the method specified in Euro NCAP Technical Bulletin (TB 027) v1.1.1,
which is intended to be used with Adult Occupant Protection Assessment Protocol v9.1.1.

* The OLC Operation requires an X Acceleration Curve of the Barrier CoG as its first input and requires the Initial
Velocity of the Barrier CoG either as a Velocity Curve or as a Numerical Value.

Filter Curves using C180 v

\ 4

Filter the Acceleration curve if required
Always regularise curves

\ 4

Regularise the Acceleration curve if required

0.10000E-03 | New X axis interval (dt)

v

Unit System mm, t, s Display the unit system of input curves

v

X Accel Curve [#2 Input the X Acceleration curve of the Barrier Model CoG

Input the Velocity curve of the Barrier Model or type in the
Output Curve (% (highest+1) | — initial velocity as a numerical constant

A 4

X Velocity Input [#1

— Specify the curve id of the first output curve

Oasvs ':'.’: LS-DYNA Environment


https://cdn.euroncap.com/media/58240/tb-027-compatiblity-assessment-v111.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf

Occupant Load Criterion (OLC)
« The OLC operation generates two velocity curves

— 100.000

(ZSMUW €+31X) UOYRIDRIIY

-100.000

-200.000

-300.000

d_MPDB_v1-2

Arup_CeIIbonI

2.775e+01

OoLC=

5000 — T~~~ ~~ -~~~

(spuw g+31%) Ao

-5.000

0.020 0.040 0.060 0.080 0.100 0120 0.140 0.160
Time (s)

0.000

F————— XVelocity of Barrier CoG

—1 Accel x - Node 1 : (accelerometer. 1)

2 775e+01)

X Velocity of Virtual Occupant (OLC

LS-DYNA Environment

(X J
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Tibia Index (TI)

0 asys ::':":: LS-DYNA Environment
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--------------------------------------------

_________________________________________________

....................................................

-------------------------------------------------------

_________________________________________________________
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81



Tibia Index (TI)

« T/HIS can now calculate the Tibia Index (TI) injury criterion and generate the Tibia Index curve,
based on the following interaction formula specified in Euro NCAP Technical Bulletin (TB 021) v4.1:

Mg(t)
(Mg).

E ()

I = ().

Where, My (t) = \/Mx(t)z + M, (t)*

* The Tl operation requires three input curves F;(t), M, (t) and M, (t) and two critical constant input
values (My). and (F,)..

Oasvs ':'.’: LS-DYNA Environment


https://www.euroncap.com/media/79880/tb-021-data-acquisition-and-injury-calculation-v41.pdf

Tibia Index (TI)

. . . C180
Sl GuiEs e C600 v Select to filter the input curves before calculating Tl, ———

C600
and select the filter class 1000

A 4

Always regularise curves

A 4

Select to regularise the input curves using the new X axis interval

0.10000E-04 | New X axis interval (dt)

v

Unit System mm, t, s Displays the unit system of the input curves

Axial Curve |#1 » Input the Axial Curve ID
X Moment Curve |#2

Input the X Moment Curve ID

A 4

Y Moment Curve [#3 » Input the Y Moment Curve ID HIll-g5M
HIlI-50M
Occupant type HIll-5OM @ v —> Select the Occupant type = HIII-05F
THOR
Fzc (Critical Force) Other
, For the standard occupant types, (F;). and
Mrc (Critical Bending Moment) (Mg). values are updated automatically.

Otherwise, input suitable Critical force and

Output Curve % (highest+1) Critical Bending Moment values.

Oas\ls ::?':: LS-DYNA Environment



Tibia Index (TI)

» The Tl operation generates a Tibia Index output curve.

« The Tibia Index value can be displayed on the graph by turning on the “Show Max Value” property of
the Tibia Index curve.

I I | ACCORD761KMPH70DB I | I
0.400 T T 1
1 |
1 |
3.612e-01
S s R N ] -
1 1 | | | | 1
- - - - - __1__________ L ______ o ______Y}p_ N __________ o _____\Y__________] L
0.300 1 1 | | | | 1
| 1 | I | |
Lo o e e ¥y " 1fy-——~——~""""71° |y """~~~ ~—~ e —
i
|
, |
-
2
= o200 T+~~~ ~"~—"—"~"~"~“"t+t-—"—"="—"=—"—"—"—"—"4-—-—-—-=-—-—- - - - - - ==7+ -4t - —-—-f- ---F----1—--—-—-—-"—-"-"=-"=-"-"+r-"-"—-"—-"=—----—- -4 —
= 1 1 | | |
= |
1 1 |
1 1 | | |
o150 —+---—-----—--4-—-- - | e - — U A N N I [ ) RN 5L " U -
1 1 | |
1 1 | |
| | | | |
1 1 | | |
1 1 | | | | .
L1 {1 e |- T T T T T T T T o [ o 1 e e [ v A 7 .
posg -~~~ -~~~ —~"~—~t- -~ -~ - - ———dA- - - —————— Ly i v A e e B e ===~ f - r-—-—-——-—-—--—- -1 —
1 1 ! | | | 1
1
1
1
—— I : | ! : I
0.000 [ I I I I I I
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160
Time (s)
Tibia Index
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DAMAGE Criterion (DMG)
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Damage Criterion (DMG)

« The DAMAGE Criterion is a brain injury metric which is based on

deformation output from a second-order system of equations.

« T/HIS can now calculate Damage Criterion (DMG) and generate
the Damage curve, based on the interaction formula specified in
the Euro NCAP Technical Bulletin (TB 035) v1.0 (right).

* DMG requires three input curves: Head Rotation Velocity
X, Head Rotation Velocity Y, Head Rotation Velocity Z.

* You can also select the calculation method used to perform the
Damage operation. The available methods are:
* RK4: Runge Kutta 4
* RKF45: Runge Kutta 45
- NBM: Newmark Beta method

Oasvs ':'.’: LS-DYNA Environment

|

m, 0O 01(5:
0 m, 0 Sy +
0 0 mgf{§,
-C.::x + ny + Coyz _ny —Cxz Sx
~Cxy Cxy + Cyy T Cyz —Cyz ‘ by ¢+
| —Cxz —Cyz Cyz + Cyz + Czz 5‘2
_er + -":xy + kxz _kxy _-":.tz 5x
—kyy Ky + kyy + Ky —kys {ay} =
_kxz _-I':yz krz + kyz + -I‘:zz 62
my 0 0] /(i
0 my 0|{ii
)

DAMAGE = Bmaxt {|67(t)|}
67(t) = [6x(t) 8y(¢) 6z(t)]"
B = scale factor, m = mass, cij = damping, kij = stiffness
6, 8, 6 = acceleration, velocity, displacement

u= applied angular acceleration

mx=1kg, my=1kg, mz=1kg

kxx = 32142 N/m, kyy = 23493 N/m, kzz = 16935 N/m,
kxy =0 N/m, kyz =0 N/m, kxz = 1636.3 N/m,
a1=5.9148 ms,

$=2.9903 1/m

[c] = a1 x [k]


https://cdn.euroncap.com/media/67886/tb-035-brain-injury-calculation-v10.pdf

Damage Criterion (DMG)

C60

Apply _ _ _ C180

Select to filter the input curves before calculating 600

Filter Curves using C60 v > DMG, and select the filter class c1000
Always regularise curves » Select to regularise the input curves using the new X axis interval

0.10000E-03 | New X axis interval (dt)

A 4

Unit System mm, t, s Displays the unit system of the input curves

A\ 4

X Rot. Velocity [#1 Input the Head Rotational Velocity X

Y Rot. Velocity #2

Input the Head Rotational Velocity Y

\ 4

Z Rot. Velocity [#3

A 4

Input the Head Rotational Velocity Z
Calculation method @Runge Kutta 4
ORunge Kutta Fehlberg 45

(ONewmark beta method
Output Curve % (highest+1)

— Select the Calculation method

Oasvs ::?':: LS-DYNA Environment



Damage Criterion (DMG)
« The DMG operation generates four DAMAGE curves:

I Test TR1 G%OO_HSOQR I I
0.500 i i

0400 =

0.300

0200

0.100 =

0.000

-0.100 —

-0.200 —

-0.300 —

-0.400 —

0.500 | I I | I I I I I

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

DAMAGE Resultant (max=0.471)
DAMAGE X
DAMAGE Y
-------- DAMAGE Z
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Datums
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Datums

* The previous hard-wired limit of 256 for datums has now been removed from T/HIS. Any number of
e created with machine specifications being the limiting factor.

datums can now b

(M1 v T1) 1HEADIOODWEAVIE | Carrior rating = L1

Many constant and points datums in a single session:

1M1 45 T1) 1THEADOGOIWSAVYD | Corridor raling = 0.

(M1 vs T1) 11HEADDCCOWEAVED | Carmdor rain

Lower Neck Lateral Fiesion,

Ugper Heck Laieral Exisnsion

Seuukder Rl Latecal Camgression

Gomgressicn (mm)

so00 15000
won 100
so _ -
z Wo® z z : £ £
£ F] L % oom : 2 H
P oawo : £ : i I
B 3 -] 5000 H = =
|- g H : F g
] 3 i oom : H H
o000 4 18000 ;
-10.000 H 20,000 E
2000 . 25.0m -
Goo amm oo ome oo oo o oo ot oma oo ot ot o1 v otes i oo om0 oo oo ot oo o o © w1 w o e
Time e T Time
(41 8 T T HEAOROREASAGA | Core ing =70 41 T1) 1 HEADODWGAGTA | Gordor g = 0.0 (M1 v T1) MPEADDEEOWSAGZA Corcor ing =00 LoyerNack Laias Exeesion G Hach Base Uppse Nack it
so0m anco scoom
w000 <@ <o }
20000 g
10000 ] .
s000m ] £
o aoeo | t ; £
B § § : H B
H i ame i oo ] H
3 tooo 3 £ . H
§ § & oom 4 &
o000 ]
o : i
oo }
10000 anoco |
0000 ™ 100 :
-30.000 - 120,000 ~200.000
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Write ISO-MME Files
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Write ISO-MME Files

New variables have been added to ISO-MME configuration files:

- mandatoryHeaders: Controls the inclusion of mandatory headers in MME files. When set to true, all
mandatory headers are automatically included. When set to false, mandatory headers are omitted,
allowing headers to be rearranged using the descriptor functionality. The default value for this
variable is true.

+ testObjectHeaderNumber: Specifies the test object header number required in MMD files. By
default, this value corresponds to the first letter of the curve ISO code. This variable is used when a
different test object number is required instead of the default behaviour.

It is also now possible to write ISO-MME files directly from curves, without configuration, using the new
Workflow.
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Email Minidump Files
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Windows Minidump files can now be emailed

* Following a crash on Windows a “minidump” file is created which, if sent, can sometimes enable us
to diagnose the cause of the crash, suggest workarounds and fix the bug. Historically this file has
been written to an obscure temporary directory making it laborious to extract and send it.

« T/HIS can now:
« Compose an email automatically, attaching the minidump file.
* Include further information about the crash (stack trace) in that email.
» Launch the default email handler on the system so that you can add further information if you wish.

» This email is not sent automatically, you can choose to send it or not.

« Composition of these emails is optional; they can be turned off.

— INFORMATION =[]
Email, Save, Exit Email, Exit save, Exit Exit Configure

The PRIMER error trap handler has detected an illegal instruction which means that it must exit.

The following Windows 'Mini dump® file has been written:
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Windows Minidump files can now be emailed (continued)

. - . . = Crash handiing and configuration 2 —[x
Minidump files and crash handling generally can be

Save to oa_pref Help

configured by preferences, but to make this easier there is Exlan

@ Minidump file and exit Create a minidump file, optionally email to Oasys Ltd for

now an interactive GUI which can be used to control this Gebuing, otanly save ke i then trmnts sessn

O D e THlEr oD Trap the error, optionally save key data, try to continue

be h aVi O u r. execution. No debugging information is saved.
.

O = T Generate a traceback if the system supports this, terminate:
race and exi
execution; no data is saved. (Always used in batch mode.)

MNormal windows behaviour: job terminates, no data is saved

() Mo action o o
and no debugging information is generated.
HEID Blank Preference files to update Explain
U=ser Manual
- Support ‘ [ | NSTALL directory [ ] Lock at NSTALL level
What's New s Users HOME directery
Tutorials > Code(s) te configure Explain
= OnlinefHTKIL » DAII Oasys Ltd products
Crash handler [ ]PrMER [ ]p3pLoT [w]TiHis [ |RePoORTER [ ]sHeELL
About... Minidump files Explain
Save minidump files
@ Default CAUsers\CHRIST~1. BEL\AppData\LocalTemph
(O User-def:

Feedback email details Explain

. . Compose emails
« Crash dump behaviour can also be configured at the N e |

Cc address(es): | |

“admin” or “installation” levels during software installation,

@ Besteffort

configuring it for all users. S

() Outiook CLI
O URL maitte:
(O Custom method:
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Improved LMX server connection
loss behaviour (V22.1 onwards)
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Improved LMX server connection loss behaviour (V22.1)

Oasys Ltd software uses the LMX licensing system which requires connection to a licence server when
the software first starts. It also maintains regular contact with that server during the session to enable
the server to keep track of usage. If contact with the server is lost for more than approximately 10
minutes the behaviour in versions before V22.1 was to terminate the session.

This has been changed from V22.1 onwards so that the session is suspended rather than terminated.
When connection with the licence server is regained it will continue as before, or alternatively the user
can choose to terminate it. The process now works as follows:

— INFORMATION =[]
After approximately 6 minutes of server — _ _
Warning: Connection to the LMX licence server has been lost for 365 seconds
connection loss a warning message will & =™
A connection loss of up to 600s is permitted after which this process will be suspended,
EiF)F)EBEir' which will occur in 235 seconds if conmection is not restored.

It is recommended that you save any pending work.
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Improved LMX server connection loss behaviour (V22.1)

This message will be updated at approximately one minute intervals, giving the time remaining, until
the limit of ten minutes is reached. During this period T/HIS will operate normally.

— Licence loss status =]

When ten minutes of licence loss have elapsed it will be replaced
with this dialogue. The T/HIS session will remain live but “frozen” s exceed e sermited oss peid of 800 scconde a0 i
so that no further work can be done. No data will be lost. process s been suspended Vou wil nly be 3l o use fhe

options below until connection to the server is restored.

Connection to LMX Licence server lost for Oh 10m 245

The=se are optional, you can just wait until the connection is
restored whereupon this meszage wil dizappear and yvou will

The user can just wait and do nothing, or Save all models to disk be abe to contnue working normaly.
and continue to wait for the licence connection to be restored, or
Exit normally.

Optional: Where appropriate saves key data to disk

m Optional: Terminates the application.

— INFORMATION =[]

If the licence server connection is restored this [ oK |
panel will disappear, this confirmation message
will be shown and T/HIS will resume working o e ; e e e -

su'lsserr.'lgzs ian EE :Ilgﬁgrzg means a previous warnings abou 2 process e1ng
normally. "

Information: Connection to the LMX licence server has been restored :-)
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Initial Window Placement
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Master T/HIS window can start on a selected monitor.

* On a multi-monitor desktop the “placement” preference can be used to select which of multiple
monitors on a desktop the master T/HIS window starts in. Previously this was always the main
display window. The bounding box (red) around the monitors (black) that make up the desktop in
pixel space which is divided into 1/3rds. For example:

Left _ Centre _ Right

| 1/3

Left _ Centre _ Right
1/3 | 1/3 | 1/3

Top
Top MONITOR 1/
- | MowmoRL
MONITOR 1 MONITOR 2 Middle |

- = N — — -

Bottom

1/3 | Middle
The preference value may be a combination of
LEFT | CENTRE | RIGHT

|
— MONFOR3I— —J— —|—
| 1/3 | Bottom
|
and / or

TOP | MIDDLE | BOTTOM The monitor nearest to the centre of that 1/3™ sub-area is used.
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JavaScript API
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JavaScript API

* |Itis no longer necessary to specify the memory required when running a script.
The memory is now automatically increased as required.

 The function assigned to the Window onClose event can now return false to prevent the window
closing if required.
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JavaScript API

» Functionalities to set and query the Model and Display Units have been added.

« The GetModelUnits and SetModelUnits methods can be accessed from the Model Class, using the
model instance.

« The GetDisplayUnits and SetDisplayUnits methods can be accessed from the Units Class.
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JavaScript API

New Automotive operations added to the Operate Class:

Operate.O0lc() * Acceleration Curve X axis Interval for ~ Returns an Operate.Olc(curvel, curve2, 6.001, 'C180');
» Velocity Curve or Initial regularization array of 5 or
Velocity as a constant  Filter type as a curves Operate.Olc(curvel, 13888, ©.001, 'C180');
string
Operate.Ti() * Axial Curve « Xaxis Interval for ~ Returns a Operate.Ti(curvel, curve2, curve3, 35.9, 225,
« X Moment Curve regularization curve object  ©.0001, 'C600°);
* Y Moment Curve * Filter type as a
» Critical Force value string
» Critical Bending Moment
value
Operate.Dmg() *+ XRot. Velocity Curve « Xaxis Interval for ~ Returns an Operate.Dmg(curvel,curve2,curve3, 'rk4',0.001,
* Y Rot. Velocity Curve regularization array of 5 'C60");
« Z Rot. Velocity Curve » Filtertype as a curves
« Calculation method string

string:’rk4’,’rkf45’, ’nbm’
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JavaScript API
 New methods added to the Model Class:

model.GetModelUnits () No Input Returns Model Unit  let model = Model.GetFromID(1);
System model.GetModelUnits();

model.SetModelUnits () Model Unit System True if Model units let model = Model.GetFromID(1);
are set, else False model.SetModelUnits (“U2”);
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JavaScript API

« New methods added to the Units Class:

Units.GetDisplayUnits() No Input Returns Display Unit Units.GetDisplayUnits();
System

Units.SetDisplayUnits() Display Unit System  True if Display units ~Units.SetDisplayUnits(“U2”);
are set, else False
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JavaScript API
* New property added to the Graph Class:

graph.show_y2axis Gets / sets the display of the Y2 let graph = Graph.GetFromID(1);
axis graph.show_y2axis = Graph.ON;
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JavaScript API
* New property added to the Curve Class:

curve.y_axis Gets / sets the Y axis the curve let curve = Curve.GetFromID(1);
TS plotted on curve.y_axis = Curve.Y2_AXIS;

Oasvs ':'.’: LS-DYNA Environment



8631733

v AR B




Units
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Curve Unit System

* The Curve Unit System dropdown has been introduced in the Read Data panels of

T/HIS Curve, CSV and ISO.

 |If a unit system is not defined for the curves in the input file, then the unit system
selected from this dropdown is applied to the curves read in from the input file.

* Once units are defined for input curves, T/HIS automatically displays units on graphs
(even after subsequent curve operations) and knows what scale factor to apply to any
constants in Automotive functions (such as OLC and Tibia Index).
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<= Undock Read Data
LS-DMNA Groups Keywaord
Bulk Data Keyvboard CSv
150 L5-PrePost Dladem
CURVOUT Equation HDF

T/HIS Curve
Screen
NASTRAN

@ Curve File : |

(:) Search Directories Hecursively :

Output Curve : % (highest=1)

Curve Unit System :

Undefined

v

I

Fitter :

U1: m, kg, = (Sl)
UzZ:mm, t, =

U3: mm, kg, ms
U4: mm, g, ms
Us: ft, =lug, s
Us: m, t, s

<= Undock Read Data 2 X
LS-DNA Groups Keyword  T/HIS Curve
Bulk Data Keyboard CSV Screen

150 LS-PrePost Dladem NASTRAN
CURVOUT Equation HDF
Index File : | Y -
Output Curve : (% (highest+1) | 1.
File Format : 120 (Muttiple Channels) ¥
List Label Filenames
Location
Curve Label Channel Codes ¥
I Curve Unit System : Undefined ‘FI
U1: m, kg, s (Sl)

uz: mm, t, s
E]AII Channels
U3: mm, kg, ms
U4: mm, g, ms
Us: ft, slug, s

Ugs:.m, t, s

== Undock Read Data

LS-DMA Groups

Bulk Data Keyboard
150 LS-PrePost

CURNVOUT Equation

Cpen: CSV File

File contains :

Keyword  T/HIS Curve
CSV Screen
Dladem HASTRAN

HDF

CSV File : |

Curve : % (highest+1} e
File Format: KXY XY, ¥

Field Separator: Comma ¥

Read X Values

Generate X Values

@ Read Curve Labels
(:) Generate Labels

Read Axis Labels

Column :
Start

Interval :

Row :

Curve Unit System : Undefined b
U1: m, kg, s (S1)
U2:mm, t =

U3: mm, kg, ms

U4: mm, g, ms

US: ft, slug, =

Us:m t =



Curve Unit System

« Multi-selection of curves is now possible using the -
curves toggle button, allowing the Unit System or X-Y —_—
. o . . urves isplay actor
Units to be modified for multiple curves simultaneously. TRl Er—
- Display Units can also be viewed and adjusted directly engi: | Tnmown || Do || 00
Mass: Unknown Unknown 0.000000
from the curves panel Time: Unknown Unknown 0.000000
Display Curve : Unit System ¥
|#1 Time Step - Whole Model | Undefined
|#2 K E. - Whole Model | Undefined
|#3HGE. - Whole Model | | Undefined  »

[#4 External work - Whole Mnd] Undefined 3

# T.E. -Wru1- m, kg, g [S” Undefined >

U2: mm, t, s

U3: mm, kg, ms
U4: mm, g, ms
U5s: ft, slug, s
UG- m,t, s
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New Preferences
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New preferences

oasys*javascript maximum memory size Maximum memory allocated for garbage collection (MB)

oasys*cd compose email Whether or not to offer to compose an email for sending
this*cd compose email minidump files.

oasys*cd email address Email address in To: field of crash dump emails.
this*cd email address
oasys*cd cc addresses Email address(es) in Cc: field of crash dump emails.
this*cd cc_addresses
oasys*cd custom email Custom method of sending emails.
this*cd custom email

oasys*cd dump directory Directory in which to save crash dump files

this*cd dump directory
oasys*cd email method Method used to create crash dump emails.
this*cd email method

oasys*cd minidump file Whether or not to create minidump files, and what to do
this*cd minidump file with them.
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New preferences

this*ctable show olc Display OLC value
this*s to ms conversion_ time Time threshold for seconds to milliseconds conversion
this*show olc value Display OLC value
this*damage method Calculation method for calculating Damage injury metric
this*automotive constant unit system Unit system of the constants in DMG, OLC and Tl
Operation
this*auto filter | Automatically filter curves
this*auto filter class Filter class for automatic filtering of curves
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Contact us

Global / UK
T: +44 121 213 3399
E: dyna.support@arup.com

India
T: +91 40 69019723 / 98
E: india.support@arup.com

China
T: +86 21 3118 8875
E: china.support@arup.com

USA
T: +1 415 940 0959
E: us.support@arup.com

Follow us on:

m @0asys LS-DYNA [ @Oasys LS-DYNA
Environment

Environment

Subscribe to
our newsletter:

@ @Oasys

Oasys =

LS-DYNA Environment

www.oasys-software.com/dyna/
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