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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.

Oasvs ':f: LS-DYNA Environment



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
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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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Read Data
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Bulk Data Keyboard Csv Screen
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Pres Tube ¥ Bearing ¥ CURVOUT DEMRCF
Read Models
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ICVOUT
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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
I ﬂ t d f t I I . d d th LS-DYNA Groups Keyword  T/HIS Curve
pressure, volume, flow rate and area of control volumes, provided the .0 wopms csv soreen
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 ¥ Beam V¥  Shell ¥ Thick Shell ¥
Stonewall ¥ Spring ¥ Airbag v Contact v
» Volume and Pressure are output as ICV (Incompressible Control S I S e
Volume) components of the control volumes. Rigid Body ¥ Spotweld ¥ SPC v Boundary ¥
SPH v Tracer Y Pulley ¥
* Flow rate and Area are output as ICVI (Incompressible Control ICFD PBLAST v © G0 Back — Enties  <¢[]
Volume Interaction) components of the control volumes. — Sort By Model ¥
° TO output relevant data Select Models New Model Reread Model o ————
. . Output cuwe:w . JE — \s)
 Define the control volumes using n ev?
*DEFINE_CONTROL_VOLUME in PRIMER, that output the '
- - <. Go Back — Entties £€[]
pressure and volume components. s
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. :2:231 :zzl
M1:ICVT 10

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

« C-NCAP Management Reqgulation
« Working with Test Data
« Automotive Assessments Improvements

« SimVT Graph Options
« VTC Quality Criteria Workflows
« VTC Videos File Size

Oasvs ::'.’: LS-DYNA Environment



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
ISO 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)

* QOverall score calculation

Read the documentation to learn more
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Library Templates
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C-NCAP VTC Videos
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C-NCAP Far Side Sled ~ WC 1-6
SimvT
WSID

OlE

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Far Side Protocol 2024 Summ..

C-NCAP Far Side Dual-Occupant C-NCAP Far Side Dual-Occupant
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C-NCAP Far Side Protocol 2024 Virtual...  C-NCAP Far Side Protocol 2024 Virtual...
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C-NCAP Far Side Protocol 2024 Worki...



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 Node Z Displacement (mm) in the First 5ms of the Simulation 10 0.DDNERA4D

Write Results

Model Units: U2 (mm, t, s)
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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).

_NCAP VTC Vi
. Use the standard Sl dhi il

Workflow method in
PRIMER and D3PLOT or
the whole process can be
automated using the
REPORTER template
provided.

Front 1 View Front 2 View Front 3 View Front 4 \View
y

@
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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.

Oasys:

Library Templates
Al Arp

[ Front
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[ side Pole
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[ Sled

~ Year
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v Workflows
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=
v Language
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~ C-NCAP 2024 Far Side (EN)
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[ 3 - Airbag Symmetry Validation (Driver)
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Performs a summary providing the overall score for the C-NCAP Far Side Protocol as specified in Chapter ll, section 1.2.1.5 of the C-NCAP
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IManagement Regulation (2024 Edition), taking into account the eight Working Conditions and the two Dual-Occupant penalties.

Add library..
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Chinese Language Reports
- Example reports generated by C-NCAP

REPORTER templates, in English (left) and

Chinese (right):

e e C-NCAP Far Side 2024 Working Condition 1 with Correction Factor A

7
&
z
g
3
b
by
g
i
g
¥
3
5
s
§
3
'S
z
|
£
i
H
7
s
o
E
g
g
F
i
i
H
8

C-NCAP Far Side 2024 Dual-Occupant Penalty (WSID Passen ger]

C-NCAP Far Side Protocol 2024 Summary

1

i:

LN H 3
i . s

Total Penalty
[

Total Far Side Score
3.50/8
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Working with Test Data
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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 /path/to/iso.mme
F #DRIVE_SIDE LHD T T T T ———e
3 —_ H H
e == -~ Configure import
5 #PROTOCOL Nere T T T —— Sso
6 -~ ~
7 yUNITS - ~‘~~A N\\ Import Configuration ?2-0Ox
g EECEELERA"DN g\s I m port Apply Configuration file: Load m Channel New Name Y Scale Unit Type
L B Config. Protocol  None ., LLHEADODOOWSDCXO ~ <optional> 1 LENGTH v
12 MOMENT KNm I BmEd 41T - 11HEADOOOOWSDCYO ‘<oplional> 1 .LENGTH v
13 ROTATIONAL VELOCTTY deg/s File ' 11HEADOOOOWSDCZO  <optional= 1 LENGTH v
b s i 3ulil= 8 " 11HEADODOOWSAVXO |<optional> 1 ROTATIONAL VELOCITY v
16 4CHANNEL DATA (ACCELERATION 9 " 11HEADOOOOWSAVYO <optional> 1 ROTATIONAL_VELOCITY v
Channel New N YScale UnitTy
:; 11:gzgnonowsncm <::riﬂ:;‘:§ Lae1 L;rljai:e FORCE a " 1IHEADOOOOWSAVZO  <optional> 1 ROTATIONAL_VELOCITY v
19 11HEADODOOWSDCYD  <optional> 1 LENGTH LENGTH Ll b 11HEADOOOOWSACX0 |<optional> 1 /ACCELERATION v
20 11HEADODDOWSDCZO  <aptional> 1 LENGTH MOMENT KN*m ¥ L1HEADOCOOWSACYO |<ontonal p m
21 11HEADOODOWSAVXO  <aptional> 1 ROTATIONAL_VELOCITY optional ACCELERATION
22 11HEADODOOWSAVYO  <optional> 1 ROTATIONAL VELOCITY Heranel i HakeEny deg/s ¥ 1IHEADOOOOWSACZO <optional> 1 IACCELERATION v
23 11HEADODOOWSAVZO <optional> 1 ROTATIONAL_VELOCITY VELOCITY ft/s v f 1
24 11HEADODOOWSACXO  <opticnal> 1 ACCELERATION 11HEADOOOOWSVEXO  <optional> 1 VELOCITY v
11HEADOOOOWSVEYO |<optional> 1 VELOCITY v I
11HEADOOOOWSVEZO <optional> 1 VELOCITY v
=l - — -
Import ISO-MME/CSY._. 1INECKUPODWSFOXO  <optional> r FORCE =
1INECKUPOOWSFOY0D |<optional> 1 FORCE v
: 1INECKUPOOWSFOZO  |<optional> 1 FORCE v J
Import ISO-MME or CSV data in ‘ .
p } 11NECKUPOOWSMOX0 |<optional> 1 MOMENT v
Automotive Assessments 1INECKUPOOWSMOYO  <optional> 1 MOMENT v
Data Imported
and SimVvT 1INECKUPOOWSMOZO  |<optional> 1 MOMENT v Y
11NECKLOOOWSFOX0 |<optional> 1 FORCE v
11NECKLOOOWSFOYO |<optional> 1 FORCE v
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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.
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Crash Test
Far Side Sled v @ LHD
Regulation
2 QO RHD
EuroNCAP v
. WSID-50M
Version
WSID-50M
2024 Y Edit Delete

Model Units

Automotive Assessments

Occupants

<empty>

Flip occupants

Delete all

not required

20X

<Airbag>

B-Pillar (non-struck side)

Centre Console

<Contact Dummy-Airbag>
Contact Dummy-Centre Console

Contact Dummy-Seat

U2 (mm, t, s) M h ) Contact Dummy-Seatbelt
not required %??? not required
<empty> <empty> Driver Seat
-0.2s \ / Driver Shoulder Belt (B3)
not required Dummy
<empty>
<< < 1/2 > >>
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 :11HEADBBOBWSACKS
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
|T:'Lme of first sample :-8.82
Number of samples 12800
a
-2.861780-08
-5.199842-89



Automotive Assessments
Improvements
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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

Create Cancel

— Option to provide optional Title

Oasvs ':'.’: LS-DYNA Environment



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 (SEBEO003B3FO00 to SEBEO000B3FO00)

- Contact Dummy-Airbag (ARBGOO00WSFOX/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.

Oasvs :f: LS-DYNA Environment



SimVT Graph Options

0 asys ::':":: 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

Oasvs ':'.’: LS-DYNA Environment

Rotational Velocity

8

4

(T2 vs T3) 1MHEADODOOWSAVXD | Comidor

0.000 ! !
0.000 T -
0.000 -

-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
{1 Show corridors | Layout

Plot cross correlation graph X:

Add time bounds

Y: (3
[ | Add scores to graph title
Show legend

Apply

[ ] Add scores to legend
[ ] Add method to legend
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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
Maximum Added Mass

80.000
70.000
60.000
50.000
40.000
30.000
20,000
10,000

Mass (kg)

0.000 + * ¥ ¥
0000 0020 0040 0080 0080 0100 0120 0140 0.160
Time (s)

— Dummy: Added Mass ({/ 0.001 (y))
= Seal: Added Mass (/ 0.001 (y))
Sled: Added Mass

Oasvs -_:?.: LS-DYNA Environment

= = 120000 5.500

£ E 100000 , e

2 2 eo000 g 4s00

¢ g2 so.o00 £ 4000

> > 40000 § 3.500

@ g 20.000 3.000

& & 0.000 2,500

0.000 -20.000 2.000
0.000 0.020 0040 0060 0080 0100 0120 0140 0.160 0000 0020 0040 0060 0080 0100 0120 0140 0.160 0000 0020 0040 0060 0080 0100 0120 0.140
Time (s) Time (s) Time (s)
— 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
H-Point: Z Displacement in the First 5ms of the Simulation - Simulation Time Compared to Time of Max Head X Displacement Hourglass Divided by Internal
E

= E 2400 Sl Sl LTS LT ET T

E “ Ppail LIRS S-es SRR

E & 2000 g 00T

& % 1600 I

5 - § 1200 3 0025 -

&

& - - 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

— Euro NCAP VTC

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

TieTTa A e
Frontal (Draft) v

Uz (mm, t, s) v

Seconds [s] v
Millijoules [mJ] v
Millimetres [mm] v

Kilograms [kg] v

1030 PARTSs selected >

01HEADOOOOT3ACX >

01PELVOO00T3ACZ >

45011535 >

109 PARTs 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.

G1 » Plottin: Displa Auto_Blank Lock AB = = G2 Plotting Display Auto_Blank Lock AB =
B g Display X O a y X m}

Full Setup: Hourglass Compared to 10% of Max Internal

Dummy: Hourglass Compared to 10% of Max Internal

6.000

5.000 0,160
3 400 2 om
= 3.000 Y
g 2000 S oo0s0
G 1000 &
| 0.040
0.000

-1.000 0.000
0.000 50.000 100.000 L 200000 250.000 300.000 0.000 50.000 100.000 150.000 200.000 250.000 300.000
Time (ms) Time (ms)
— Hourglass Energy of Dummy
O Time of Maximum Head X Displacement Relative to B-Pillar Node

—— Hourglass Energy of Whole Mode!
= Internal Energy of Whole Model

— [ G3» Plotting Display Auto Blank | Lock | AB “0O — G4 » Plotting Display Auto Blank | Lock | | AB -0

Full Setup: Percentage Added Mass

Dummy: Percentage Added Mass

5.200

g asm g sew
2 = 5600
g 4400 F 5400
] § 5200
a 4.000 5.000
3,600 : g%
0.000 50.000 100.000 150.000 200.000 250.000 300.000 50.000 100,000 150.000 200.000 250.000
Time (ms) Time (ms)
— %age mass increase - Whole Model — %age mass increase - Dummy

= G5 » Plotting Display Auto_Blank | Lock  AB “0 = G » Pltting Display Auto Blank | Lock | AB -d
H-Point. Z Displacement in the First 5ms of the Simulation | | oo Simulation Time Gompared to Time of Max Head X Displacement |
g ggg - Euro NCAP HBM Quality Criteria ? =0Ox

75 4000 Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 0.50287 0.58787
° aoe Dummy Hourglass Energy < 10% of Internal Energy at Maximum Head X Displacement 0.16437 0.13435
oo 1o 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

X : -
Oasvs ::::. LS-DYNA Environm Model Units: U3 (mm, kg, ms)

—_ Euro NCAP HBM Quality Criteria ?2 =X
Model Unit System U3 (mm, kg, ms) v

Display Time Unit Milliseconds [ms] v
Display Energy Unit Kilojoules [kJ] v

Display Displacement Unit Millimetres [mm] v

Dummy Parts 1423 PARTSs selected >

Head History Node (Global) Eed—Kinematics_Node_GIobaI >

H-point History Node E—History-Node_Node_GIobaI >

B-pillar History Node B-Pillar-accelerometer: 1 >

Save To File Save To Model




VTC Videos File Size
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VTC Videos Settings Improvements

* 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).

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

Step 3: Set video settings & export

Start|0 Interval|0.002 End|0.15

Target File Size (MB)|10 Export Videos ¥
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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 te St Sce n arl O . Restraint stiffness (per unit mass): @ Constant ‘2000

| —>  Stiffness now
] (N'M/k9) 3 variable T:0.1405 s er unit mass
* Pulse Index has been updated following - | | i o
) : ime perio
user feedback. The o_ccup_ant mass input Measurementnode: | X-Axs ]| - 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 Displacemont Units| Metres il _7 © Drepiay Unts
Acceleration Filter: C60 ¥V == 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

. i . applied to the
dlffere_ntlated velocity curve cgn now be cceleration
used in place of the acceleration curve. curve

Select filter

A\ 4
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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

. . : » ]
write any curves from your T/HIS session directly to 1ISO- 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 ;ml
3. Select Data source Curves
4 C||Ck NEXt — Curve to ISO-MME ? =[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

« Automotive Assessments and REPORTER

now support the following new protocols and
regulations:

UN ECE R94 Assessment

GNCAP Front ODB Occupant Assessment

Total occupant score P Y Tmeew T
M passenger Neck Tenson Excoedence
0.000* / 16.000

C-NCAP Far Side Occupant Protection

GIObaI NCAP MDB’ ODB’ Slde POIe l JNCAP Side MDB Occupant Assessment

KNCAP Side Pole

Level 5 >=105
Level 4 >=9.0 and < 10.5
Body Region Assessments
Level 3 >=7.5and <9.0
JNCAP FFB MDB ODB Level 2 >=6.0and <75
] ] Direct head consact wih pole O 0 o Compwaniion 26 4000
Peak resutiant acceleration [g] 5015 000 Botiom Compression {mm] 22 4000 Level 1 <6.0
NNNNN I .
Incorrect airbag deployment (-1) 000 Top Abdomen Viscous criterion (mvs] Pass tion result is the value corresponding 10 the occupant score in
Head Score IR oo ocomen viscous crierion (nvs) Pass
———__
e e
o I~ I o compessin o) 60.4 0,000 Lowerspine 3ms acceleration criterion (g] 58.0: Pass. E
ront P: nger
KNCAP FFB, MDB, Side Pole st oo o E— T bbb
) ) 5
Publc Symphysis force (\N] 16 B 1/5
™ Incorrect airbag deployment (-1) o
e =
Pelvis Score
e —
Chest vocvs cnn
,,,,,,,,,,, — o T — = — |
UN ECE 9 95 135 13 e I ——— »
R94 R R R / ——
] ] ) ~Cagping ek exceedd, Chest Wacous con st exceedd Shoukder ateral force crkerion ss
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Upgraded Protocols

» The following protocols have been updated:

« 2024 (Follows Adult Occupant Protocol v9.3)
Includes DAMAGE assessment

Euro NCAP MPDB Occupant Assessment

« 2024 (Version VII)

IIHS Front SOB « New fuel modifier

e 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

2022
2023

C-NCAP

2024

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

ODB

Head Impact

Leg Impact

MPDB Occupant
MPDB Compatibility
Side Pole

Far Side Pole

Far Side Sled

VTC Quality Criteria
VTC Videos

LS-DYNA to ISO-MME

SimVT

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

2017

2020

Euro NCAP
2022

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

Automotive Assessments Workflow

REPORTER
(migrated to
workflows)

PRIMER  T/HIS D3PLOT

([ J () [
([ J () [
([ J () [
([ J ()

([ J o ([ J

[ J ([ ([ J

[ J ([ [ J [
[ J ([ [

Continued...

® Available for some time
® Newinversion21.1

® New in version 22.0

REPORTER
(standard
template)
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Latest Protocol Support

Regulation Year
2024
Euro NCAP
2026
(Dratft)

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

Automotive Assessments Workflow

REPORTER
PRIMER  T/HIS D3PLOT (migrated to
workflows)

([ J () o

() o ([

([ J [ [

([ J ([ J [

([ J ([ J [

([ [

Early access — available on request

Early access — available on request

® 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
2022
Global NCAP 2023
2024
2019

GTR
2020
2017

lIHS

Oasvs :f: LS-DYNA Environment

Loadcase/Workflow

MDB

ODB

Side Pole
Leg Impact
Head Impact
MDB

ODB

SOB

PRIMER

T/HIS

® Available for some time
Automotive Assessments Workflow @ New in version 21.1

® New in version 22.0

Continued...

REPORTER REPORTER
D3PLOT (migrated to (standard
workflows) template)
[
[
[
(]
()
([
44



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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® Available for some time
La te St P rOtO CO | S u p p O rt Automotive Assessments Workflow @  New in version 21.1

® New in version 22.0

REPORTER REPORTER
Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT (migrated to (standard
workflows) template)
2018 Leg Impact °
FFB ° ° °
JNCAP
2023 MDB ° ) °
ODB ° ° °
2019 Leg Impact °
FFB ° ® °
KNCAP
2024 MDB ° ° °
Side Pole ° ° °
2015 R135 (Side Pole) ° o °
2022 R94 (ODB) ° o °
UN ECE -
R95 (Side MDB) ° ° °
2023
R137 (FFB) ° ° °

Oasvs :f: LS-DYNA Environment *



New Automotive Operations
e Occupant Load Criterion (OLC)

- Tibia Index (TI)

« DAMAGE (DMG)
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Occupant Load Criterion
(OLC)

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

™ I
OLC = 2 TT5e+01 : !
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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

Always regularise curves

Unit System

X Accel Curve
X Velocity Input
Output Curve

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

mm, t, s

C180

\ 4

\ 4

#2

v

#1

v

% (highest+1)

Oasvs ':'.’: LS-DYNA Environment

A 4

Filter the Acceleration curve if required

Regularise the Acceleration curve if required

Display the unit system of input curves

Input the X Acceleration curve of the Barrier Model CoG

Input the Velocity curve of the Barrier Model or type in the
initial velocity as a numerical constant

Specify the curve id of the first output curve


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

Occupant Load Criterion (OLC)
« The OLC operation generates two velocity curves
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Tibia Index (TI)
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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 ()
(F2)c

TI(t) =

Where, Mp(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 (M), and (F,),.
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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

v

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

v

Y Moment Curve #3 » Input the Y Moment Curve 1D HiIll-o5M
HIlI-50M
Occupant type HIlII-50M ¥ —> Select the Occupant type » HIlI-05F
THOR
Fzc (Critical Force) [ 0.3590E+05 Other
, For the standard occupant types, (F;). and
Mrc (Critical Bending Moment) | 0.2250E+06 (Mg). values are updated automatically.

Otherwise, input suitable Critical force and

Output Curve % (highest+1) Critical Bending Moment values.
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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 —
1
i
|
-
R M HE e i e e Tt b Mt = B A - - - - - - e —
a8 1 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)

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

m, 0 0](5
deformation output from a second-order system of equations. Ig " n[: {?}*
-C.::x + ny + Cyrz _ny —Cxz Sx
« T/HIS can now calculate Damage Criterion (DMG) and generate —Cay Coytoy o o Hﬁy}+
| —Cyz —Cyz Cyz + Cyz + Czz 5‘2
the Damage curve, based on the interaction formula specified in Kx + Ky + kexs ~kxy —ks {5}
—kyy by + kyy + ky; —ky, 8yt =
the Euro NCAP Technical Bulletin (TB 035) v1.0 (right). L e T ke + kya + k2] (8,
Dx my, 0 u;
« DMG requires three input curves: Head Rotation Velocity [0 0 m]{u]
X, Head Rotation Velocity Y, Head Rotation Velocity Z. DAMAGE = Bmaxt {|6(t)|}
_ 67(t) = [6x(t) 8y(t) 6z(e)]"
* You can also select the calculation method used to perform the B = scale factor, m = mass, cij = damping, kij = stiffness
Damage operation. The available methods are: 6%, &', 6 = acceleration, velocity, displacement

u= applied angular acceleration

 RK4: Runge Kutta 4 mx=1kg,my=1kg, mz=1kg

- RKF45: Runge Kutta 45 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,

* NBM: Newmark Beta method a1=5.9148 ms,
£=2.9903 1/m
[c] =al * [K]
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https://cdn.euroncap.com/media/67886/tb-035-brain-injury-calculation-v10.pdf

Damage Criterion (DMG)

C60

Apply _ _ _ 180
Select to filter the input curves before calculating 600
Filter Curves using C60 v > DMG, and select the filter class c1000

Always regularise curves

A 4

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

\ 4

Input the Head Rotational Velocity Y

Z Rot. Velocity [#3

Input the Head Rotational Velocity Z

A 4

Calculation method @Runge Kutta 4
ORunge Kutta Fehlberg 45

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

— Select the Calculation method
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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
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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 —Ox
Minidump files and crash handling generally can be

Save to oa_pref Help

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

@ 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 Sebugig, sl s ey dea h teminte sesson

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 Tossssss  [prappen@anscn |

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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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/

| -
MDNI’I’DHII MII'.)NI'I'DHE Middle |

- — =W T — — -

Bottom

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

|
— MONFOR3I— —J— —|—
I 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.

Oasvs ':f: LS-DYNA Environment



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.Olc() - Acceleration Curve X axis Interval for ~ Returns an Operate.Olc(curvel, curve2, ©.001, 'C188');
« 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() -+ X Rot. Velocity Curve « X axis Interval for Returns an Operate.Dmg(curvel,curve2,curve3, 'rk4',0.001,
* Y Rot. Velocity Curve regularization array of 5 'C60°);
* ZRot. Velocity Curve * Filter type 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 1let curve = Curve.GetFromID(1);
is plotted on curve.y_axis = Curve.Y2_AXIS;
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Units

Oasvs ::?f: LS-DYNA Environment



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 :

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 —_—
. . g . . urves Isplay dctar
Units to be modified for multiple curves simultaneously. T | Erre——
- 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

Oasvs ':'.’: LS-DYNA Environment ”



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.0asys-software.com/dyna/
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