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Keyword support including
*AIRBAG_CPG
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Ansys LS -DYNA Keyword Support

A PRIMER 22.0 keywords:

A Ansys LS-DYNA keywords up to and including R15.0 fully supported (excluding *ISPG).
A Some Ansys LS-DYNA R16.0 additions and modifications to commonly used keywords supported.
A Default output version remains R11.0 (later versions including R16.0 can be selected).

—_— Preferences for Primer

Pre-output check

File Edit Search: ? Dismiss Help

allow_wmode_r61 MName: primer*dyna_output_version Save settings to oa_pref file
ascii_file_format Type: <string> Pre-output check
assembly_output_format Default: General Options Options2 Compress
check_for_clashing_slement_
curve_output_style Description: The version of dyna used when writing a keyword  vsrorgion- R11.0 > Keep existing [
customer_comment_output_n | ACtVe: I:l Includes: (O Data not written

N directory_name_for_include_k @ In sub-directory @ Absolute

______ dyna_output_version O Merge -> Master O Relative
dyna_output_style QO Select files @ Native
dyna_v3_title_output_version O Master file anly o Unix
dyna_v3_battery_title_output_ (O == master dir ) Windows
dyna_v3_cese_title_output_ve Suppress reference to unscanned includes
— Wiite existing “INCLUDE_PATH

Preferences
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Support for
*AIRBAG_CPG

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

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

A 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.

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

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

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

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

A 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 Keyword Input in PRIMER

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

A PRIMER 22.0 supports all CPG-related R16.0 keywords:

= MODIFY AIRBAG M1/ABAG1 Az —x
A *AIRBAG_CPG = HODFY DEFIIE PG REGION 1 (for NITAL) ) ResetAl + Check  / Sketch @ Only ¥
= =T = [® cancel | [ cooo gl X-Refs A TextEdi
A *DEFINE_CPG_GAS_PROPERTIES 11— -
— B — include: M1 <Master file> | Modify airbag M1/ABAG1 |
A *CONTROL CPG | Modify DEFINE_CPG_REGION 1 (model 1) = Labek | 1 >| [ Give label ]
i = P @E ™ IPAE t, mm, sec) I
* ') v Va # only v Type: [CPG
A DEFINE—CPG—REGION m:::t:l .—I—.i:::s Aii:ﬂ CYNLE: Row/\Col 1 2 3 4 5 6 7 5
A *INITIAL_CPG e [ - o o ;
bagid aApaG itype nt| iddr "PGR prei
A *MESH_SIZE_SHAPE Pl bagid ABAG ityp Int CPGR| P!

- MODIFY DEFINE_CPG_GAS_PROPERTIES 1 Rz -]
CATEETE O ResetAll + Check  # Sketch & 0o 7
[® Cancel | [ Copyln o XRefs A TextEdit

Include: |M1 =Master file= | -

\ WModify DEFINE_CPG_GAS_PROPERTIES 1 (model 1) |

Title: |<ND name given= |

KMH CPO CP1

MU
= CONTROL [ — A1) oy o =
4.0E-11 - ; < R S B(1) C(1) | INFG(1)
) ResetAl + Check . Sicicn 4 ooy 7 @ Mech
- Sagrpm O EM 0.0 0.0 0.0 0
H GG (7 ooyl e ATextear & e
*DUALCESE A Y o o ME
clude: W1 <Master file= = & BaTERY 0.0 00 00 .

— control Categorie €[] podelttie:  [cPG 024mmsec
= Done [HeB'|  wemorysize: [Noszegwvens | NCPU:  [<Honcpu givens | Copy &
Control Categories. Project (D) [undefived= | Number: [<undefned> | Stage: [<undefineds |
OTHER control Project (_JOBID). [sundefined= |

0.0 0.0 0.0 o

Row\Col 1 z 3 4

5 8 7
Set. ¥ Copy [ <Master fie- =

Images courtesy of JSOL

LS-DYNA Environment .
Corporation




Improvements to Include File
Handling
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*INCLUDE files skipped during input are now remembered

A When an *INCLUDE file cannot be found during keyword input PRIMER has always allowed you to skip it and
continue the I nput process. However, that keyword f
tree and no *INCLUDE statement would be written in its parent file during keyword output.

A PRIMER 22.0 now remembers these files by default:
AThey will appear in the include tree, and in the part t
A An *INCLUDE statement will appear in the parent keyword output file, but no child include file will be output.

A 1t is possible to control this behaviour using the preference:

primer* missing_include_file_action . remember | forget
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Shift+click

1. Click on include
file

2. Shift click on
second include

IS now supported for selecting

osmiss | (I Help

SELECT INCLUDE FILES TO READ

Expand all Collapse all

oy

Deselect all

30 rows in tree data

Root file
—D 4 INCL\control_04_comments key

—D A INCLvtaurus_rrdoor_07 key

A 4

—
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¥ || INCL\taurus_biw 16 key

—D 4 INCLvtaurus_frdoors08 key
| | <mCLtaurus,_fascia07 key
L[ | «mCLtaurus_hoodos key
— | <mMCL\aurus_ancils08 key
|| «mcLitaurus_pwri1 key
L[ | «mcLiseatD_09.key

L[ | <mCLibel_07 key

-@4 INCLVh350D_08 key

L | «mNCLwvac_03key

L[ | «mcLipedals_11.key

| | M INCLWwheel_06 key

? =[x
Laser

View thumbnails

*INCLUDE files

— SELECT INCLUDE FILES TO READ * —0Ox

Dismiss Heip Laser
Expand all Collapse all View thumbnails

Deselect all

30 rows in tree data

_ ] «Root fie

—D 4 INCL\control_04_comments key
—D 4 INCLvtaurus_rrdoor_07 key

4 INCL\taurus_biw16.key

< INCL\taurus_ frdoors08 key

4 INCL\taurus_fascial7 key

4 INCL\taurus_hood06. key

« INCL\taurus_ancilz09. key

4 INCL\taurus_pwri1.key

4 INCL\zeatD_09.key

« INCLibett_07.key

4 INCLWh350D_08 key
L | <INCLhvac_03 key
| | «mcLipedals_11.key

L[ | <mCLwhesl 06 key

All include files between clicks are (de)selected.
Supported for reading and writing include files
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Ability to select formats per include file

A Added a File format option to map the file format panel in SELECT INCLUDE FILES TO WRITE
window. This can be used to select different formats (ASCII/Binary/Compression) per include file
while writing out.

File format ? X | SELECT INCLUDE FILES TO WRITE 2 —0X%

Dismiss Help Laser
Format: O Write in ASCII format 2 Expand all Collapse all
@ Keep original format Sl

Rename First free name Highest free name Find modified

(O Write in binary format

9 rows in tree data

Gompression: [ Not compressed )
@ Keep original format
QO Individual .gz format (1) include.key
«(2) parent_include. key

QO Individual .zip format

.
IFiIe format'l Sub-dir Rename

A

Apply to: (O This and Children ?
O Children

@ This
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*TITLE and Includes

A Previous versions of PRIMER only
supported writing of *TITLE cards to master
models

A If multiple *TITLE cards were read in
(irrespective of whether they were from the
Input master or input includes), the last one
would take precedence and would then

become t he master m o

Previous versions

Oasvs ':'.’: LS-DYNA Environment

de

A PRIMER 22.0 adds per-include support for
*TITLE

A Each include (as well as the master model)
can now have its own *TITLE card

0s titl e

PRIMER 22.0
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Keyword Output to Excel

Oasvs ::?f: LS-DYNA Environment
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Writing Keyword Definitions in Excel format

A PRIMER 22.0 includes a new option to write keyword definitions to XIsx
format. This can be accessed in the following way:

Export to file

Cancel

v -

A From the Keyword editor, select the keyword row(s);
Filename: |ﬁ|e.:-cls:-c
A Right-click and choose the Export File option; O csv
) ] Q Keyword file
A Select XlIsx using the radio button. o @ xisx

A This export to Xlsx functionality is available for all keywords.

A Some keywords come with additional options that allow users to
capture images, similar to the existing Contact > Write options feature.

A Settings for capturing images for selected database keywords can be

Excel output options
a

accessed via the Excel output options button.

Oasvs ':f: LS-DYNA Environment
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Excel output options for Images

A Images can currently be captured for the following keywords:
A *DATABASE_HISTORY_NODE
A *DATABASE_HISTORY_BEAM
A *DATABASE_CROSS_SECTION

A Excel output options panel allows users to set:
A Orientation view
A Drawing mode
A Image column position in the Excel file
A Image width and height

A Find Volume is input for *DATABASE_HISTORY_ NODE .

A Recursive loops for find attached is input
for *DATABASE_HISTORY_BEAM .

Oasvs ':'.’: LS-DYNA Environment

— Excel output options

Save to oa_pref

Find Volume:

Orientation View:

Drawing Mode:

Recurzive loops for find attached:
Image Width{in pixels)

Image Heightiin pxels) :

Image column:

? —[X

Help

200.0

+50
SH

[ 2

3.0

257.0

165.0

LAST

16



Writing Keyword Definitions and Images in Excel Format

A *DATABASE_HISTORY_ NODE:

A Image based on items found within a cube
volume centred on the node.

A The input value (Find Volume) defines the
cube volume for the search.

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

ID TITLE

2640659 accelerometer: 1

History Node Thumbnail

[PRIVER. M. UEWO
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Writing Keyword Definitions and Images in Excel Format
A *DATABASE_HISTORY_BEAM:

i i 10 IH' t B Thumbnail
A Based on number of recursions applied to istory Beam Thumbnai

attached items around the beam.

looooo

100001
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Writing Keyword Definitions and Images in Excel Format
A *DATABASE_CROSS SECTION:

0 I 0 N 3 Ann t t Display Thumbnail Annotate Thumbnail
A6Di splayd a .d_o ot at e i
A Annotate: Output zoomed-in view of the cross- a5 e v ] <\
section with the cross-section plane parallel to {
the screen.

Oasvs ':'.’: LS-DYNA Environment b



User Defined Error Categories
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Filtering of errors and warnings by category

A In the error tree viewer a new drop down allows filtering of errors and warnings by category.

A Categories are defined in the preference: primer* check_tree category_list
A This functionality can help make model setup more efficient:

A Errors or warnings you are not interested in can be hidden.
A Display only those belonging to certain categories, e.g. those deemed important for the current study.

— Error tree viewer =X
Recheck Clear [ -=2Imor mode | -=item mode ] list [shnw tags][warnings][ include ] Fiter applied ¥ e
Write xml  Rechec Apply fiter

Select all (Mo fittering)

EJERROR [17]
CJCOMMECTION [4]
CJCONSTRAINED [1]

Select none

| Messages with no category

[CJNODAL_RIGID_BODY [1] | FATAL
[JCONTACT [3] +" | HIGH
[JDEFINE_CURVE [1] MEDIUM
CIMATERLAL [3] LOW
LINODE[1] - Preferences for Primer 7 =[x
CIPART [3] ; ; ;
EJWARNING [15] File Edit Search: |check_tree_cate 7 Dizmizs Help
[Flbinary Name: rimer*check_tree_category_list

[JNODAL_RIGID_BODY [1] p LIEE FRETT L
CICONTACT [1} [H/bom_read Type: <string>
CJCONTROL [1] [l ehecking raton Description:  list of user categories to be displayed on check tree e.g. LOW_PRIORITY:HIGH_PRIORITY:FATAL

error_configuration_file

Active:
‘.. check_tree_category_list fh

error tags Value: [FATAL HIGH;MEDIUM;LOW

rechecking_level

default_table_create

Oasvs ':'.’: LS-DYNA Environment



Filtering of errors and warnings by category

A Any message can be given a category in an error configuration file

A By default this file is found in the home area, but can be changed with preference:
primer* error_configuration_file

A Can be edited manually, or from tree viewer by right-clicking on any message.

—_ Error tree viewer =[x

Recheck Clear [-:aerrnr mode | -=item mode ] lizt [shnw tags][warnings][ include ] Fiter applied ¥

Write xml Recheck affected categories ¥

EJERROR [13]

[EICONNECTION [4]
FF CON_013: spotweld is too close to another spotweld : Rezolve conflict by deleting (some) conflict welds (50)

FICON_120; e Bi gt = = o 1ed contact not sticking - constraint clash (25)
EFICON_117: Sketch reld/adhesive iz not (fulty) in tied contact (55)
FCON_137: Explain f connection do not coincide with layver plane (12}

[JCONTACT [3] Auto fix

[JDEFINE_CURN

O MATERLAL [3]

[JNODE [1] Conx -= table

DAt

BWARNING [10] Blank
FuAna A e s

INFORMATION

ABORT PRODEMOTE MESSAGE SUPPRESS MESSAGE EDIT COMFIG. FILE

Action here will change settings in your Error Configuration File

Oasvs ':'.’: LS-DYNA Environment
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Battery Setup Tool Enhancements
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Saving battery definition attributes at file level

A The attributes of a battery definition can now be saved in the model keywords file after the *END
card. This allows the creation of multiple battery definitions within a model, as well as the ability to

modify, delete, copy, orient and sketch an existing definition.

1. Geometry & Scale

Previous.

B Layers dimensions and origin
¥ length: 0173

Z length: 0.115

Origin Node

Type: Number of elements

Mo. of elements (X): 3
No. of elements (') 23

No. of elements (Z):

E] Layers repetition | 2

Number of layers per unit celt
Wutiple repetitions of unit cell
Number of repetitions:
Separation between repetiions

Use common *SECTIONs.

CREATE Battery Defn in model 1

2. Layers Structure

Setup layers structure

Coord 0.0 0.0 0.0

Element Size

B Layers material and thickness [MICRO and MESO scales] ?

E] Unit cell material and thickness [MACRO and MESHLESS scales] ?

Structural Material id:

Thermal Material id

Thickness: 3.2E-2

Positive conductivity: 2.0E-2

Negative conductivity: 2.0E-2

Pl

Auto-create *EM_MAT cards

Oasvs ':'.’: LS-DYNA Environment

Z length

Origin

Reset

Unit cell

Y length

2 —0x

*BATT_CELL_START
1Battery definition 1

1 2 )
$
*BATT_CELL_LAYER
1 1 0.173
1 0 35
2 1 5
4 0.01
1 4 2
$
*BATT_CELL_TAB
1 1 0
1 0 a4
1 2 1
1 1 i
$
*BATT_CELL_RANDLES
1 1 2

0.115
23

0.032

0.0201

0.0

100.0

0.02777

Battery Setup o
Create Sketch
Modify Copy
Delete Help

Select Battery Defn to MODIFY

— SELECT Batte |2 <{[]

Opt
Filter Kev_In Sk

(M/L) Battery Defn(s) (all m

M1/BATTD
WM1/BATTDZ

24



Initial orientation of the battery cell

AThe orientation of the battery cell created th
somet hing more sensible. The battery cell can
and selecting the battery definition from the object menu.

New orientation Old orientation
Z Y
X Y Z X

Oasvs ':'.’: LS-DYNA Environment >



Creation of *EM_MAT

A Added the option to turn off the auto-creation of *EM_MAT c ar d S
A This applies to both layers and tabs parts.

B Layers material and thickness [MICRO and MESO scales] ?

PCC Cathode
Structural Material id:
Thermal Material id:
Thickness:

Initial conductivity:

Oasvs ':'.’: LS-DYNA Environment

Separator

1

A\

Auto-create *EM_MAT cards |

1

v

1.0E-2

Il n t he

B Unit cell material and thickness [MACRO and MESHLESS scales]

Structural Material id:
Thermal Material id:
Thickness:

Positive conductivity:

Negative conductivity:

1

v

Auto-create *EM_MAT cards

v

1

v

3.2E-2

0.0

0.0

O

?

Lay

26



Read CSV

A Improved the file selection for importing CSV data in the startup panel.

A The file can be selected by either entering the path in the textbox or using the file selector.
Then clicking on O0Read CSV0 i mports the dat a.

= CREATE Battery Defn in model 1 2 —[x
1. Geometry & Scale 2. Layers Structure
Select model and battery modelling scale Next
Geometry type: Pouch
Micro Scale (*EM_RANDLES_SOLID) Meso Scale (*EM_RANDLES_TSHELL)

Layers defined in
*PART_COMPOSITE

Macro Scale (*EM_RANDLES_BATMAC) Meshless Scale (“EM_RANDLES_MESHLESS)

Connect to macro scale structure ?

Read CSV C\Battery Setup\macro_scale_data.csv Y| E
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*EM_ISOPOTENTIAL and *EM_ISOPOTENTIAL_CONNECT

A Added drawing and picking functionalities for *EM_ISOPOTENTIAL and modified sketching to connect
composite nodes by lines.

EM_ISOPS

A Added drawing, sketching and picking functionalities for *EM_ISOPOTENTIAL_CONNECT.

EM_ISCO3

0 asys ::':":: LS-DYNA Environment
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*EM_ISOPOTENTIAL and *EM_ISOPOTENTIAL_CONNECT

A Added a new entry in the ENTITIES panel that controls the drawing and labelling of *EM_ISOPOTENTIAL and
*EM_ISOPOTENTIAL_CONNECT.

= ENTITIES 2 =[x
D o
Type Name Label Drawn Type Name Label Drawn
ALL TYPES B FME FE ALLNOoDES O O
ELEMENTS... ] ATTACHED E O 0O
AIRBAG... O o d UNATTD 0O 0O
ALE... 0O O O 0 0O
BOUNDARY... 0 O ]
CONNECTION O O 0O
CONSTRAINED. 0O 0O All elements [l v I x M| x]
CONTACT .. 0 0O od BEAM |
DAMPING... BEAM PULLEY ]
DATABASE... 0 O d BEAM SOURCE O
DEFINE... 0 O O DISCRETE O
DEF_TO_RIG.. 0 O DISCRETE SPH ]
IGA.. ] INERTIA O
INITIAL... [ I MASS O 0O
INTERFACE... MASS MATRIX O
LOAD... O O O MASS PART O 0O
RIGIDWALL... O O O SBELT ]
SET... 0o o o ACCEL O
TARGET O O PRETENS |
RETRACT ]
MESH. . 0o SENSOR O
SLIP J
GEOMETRY.... O 0O SHELL O
SHL NURBS P O
TARGETMARKER [ [ [ SOL NURBS P J
SHL SRC SNK 0 0O
MORPH O O O SOLID O
SPH L]
GEN_GRAPHICS ] ] TSHELL |
EM_ISOPOTENTIAL
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*EM_ISOPOTENTIAL and *EM_ISOPOTENTIAL_CONNECT

A Added *EM_ISOPOTENTIALt o t he | ist of 6find attached thr
 Atached b
Blank Entities Help
Save current Restore saved
Attach opts: [ Beam 3rd nodes ] [ Beam PID's ]

[ Tied contacts ] [ Recursive ]
|:| Reduced Recheck of tied contact data (fast)

Deformable: Attached part Single elems
Rigid body: Whole part Single elems
Method: Visible Selected

Save settings

Find attached through: All off

Max. number of recursive loops:

Node Solid

Define Set

Em_isopotential

Oasvs ::?':: LS-DYNA Environment
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Ability to go back to previous steps and edit

A Added the option to move between different
steps using either the newly added Previous
and Next buttons or the tabs at the top.

A The tool will no longer automatically jump to
the next step when clicking on Create as
before but it will remain at the current panel to
give the chance to check the settings and
make any modifications if needed before
proceeding to the next step.

Oasvs ':'.’: LS-DYNA Environment

E] Tabs meshing | #

Type:

No. of elements (X):
No. of elements (v):
No. of elements (Z):

Create *CONSTRAINED_NODAL_RIGID_BODY

E] Tabs material | #

Positive tab | Negative tab
Structural Material id:
Thermal Material id:

Initial conductivity:

E] lzopotentials | 2

Create isopotentials between tabs and current collector

Create izsopotentials at free surfaces of tabs

Create isopotential connections between unit cells

Inter-cell connection type

Wire resistance:

— CREATE Battery Defn in model 1 7 —[Ox
1. Geometry & Scale 2. Layers Structure 3. Tabs Structure 4. Randles Parameters

Setup tabs structure
E] Tabs dimension and position 7 Edit

Position:

¥ length: » Separation Y length

Positive tab pa
Z length
Z length:
Separation:
L ) ) Negative tab

Alternate tab polarities in: X dir Y dir

z

2
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Ability to go back to previous steps and edit

AAdded the option to undo = S—
structured6, oOoTRdmdlesstruct -"""‘“‘ ____ N
par amet er skBdtbutoanng t he

B Tabs dimension and position 7
Position:

Y length:

Paositive tab

Z length:
Separation:

Alternate tab polarities in: X dir Y dir

E Tabs meshing |2

Type:

No. of elements (X):
No. of elements ()
No. of elements (Z):

Create *CONSTRAINED_NODAL_RIGID_BODY

g Tabs material | #

Positive tab | Megative tab
Structural Material id:
Thermal Material id:

Initial conductivity:

B Izopotentialz | 2

Create isopotentials between tabs and current collector

Create isopotentials at free surfaces of tabs

Create isopotential connections between unit cells
Inter-cell connection type

Wire resistance:

Oasvs -_:.o LS-DYNA Environment

4. Randles Parameters

2 —0Ox

Edit

Separation

Y length

Z length

Negative tab

L

rs



Ability to go back to previous steps and edit

AAdded t he

A The Apply button will get reactivated if any of the parameters in the panel get updated.

Oasvs -_:?.: LS-DYNA Environment

option t

O make modificati oApply.i n

CREATE Battery Defn in model 1 2 =[x

1. Geometry & Scale 2. Layers Structure 3. Tabs Structure 4. Randles Parameters 5. Analysis

Previous

Structural analysis

(]

*CONTROL_SOLUTION
*CONTROL_TERMINATION

*CONTROL_TIMESTEP

B Thermal analysis

*CONTROL_THERMAL_TIMESTEP

*CONTROL_THERMAL_SOLVER
B EM analysis

*EM_CONTROL_TIMESTEP

*EM_CONTROL

*EM_OUTPUT
*EM_RANDLES_EXOTHERMIC_REACTION

*EM_RANDLES_SHORT

Define analysis parameters

Analysis type: Combined ¥ Reset

Termination time: 3500.0
Initial time: step:

Time step: | 1p.0

Analysis type: Transient ¥ Problemtype:  MNon-Linear (gauss) ¥

EM cycles for FEM: EM cycles for BEM:
Time step:

Lewvel of matrix aszembly output: Mo output ¥ Level of solver output:  No output ¥

I:' Heat source area type: Per unit area v Function:

II

I:' Resistance area type: Per unit area v Function:

t

h e
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Ability to go back to previous steps and edit

A Added the option to reset all the parameters to their defaults at any stage.

— CREATE Battery Defn in model 1 ? =%

1. Geometry & Scale 2. Layers Structure 3. Tabs Structure 4 Randles Parameters 5. Analysis

Define analysis parameters
E Structural analysis Write C5WV

*CONTROL_SOLUTION Analysis type: Combined ¥

*CONTROL_TERMINATION Termination time: 3500.0
*CONTROL_TIMESTEP Initial time: step:

B Thermal anatysis

*CONTROL_THERMAL_TIMESTEP Time step: | 1p.9

Create Battery

*CONTROL_THERMAL_SOLWVER Analysis type: Trangient ¥  Problemtype: MNon-Linear (gauss) ¥

B EM analysis

*EM_CONTROL_TIMESTEP

*EM_CONTROL

EM cycles for FEM: EM cycles for BEM: | spoo

*ENM_CUTPUT v" Level of matrix aszembly cutput: Mo output ¥ Level of solver output:  No output ¥

*EM_RANDLES _EXOTHERMIC_REACTION Heat source area type: Per unit area A Function:

*EM_RANDLES_SHORT Resistance area type: Per unit area v Function:

IMEYENEY

L
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Creating an array of unit cells

A Added the option to create an array of unit cells under the same battery definition by setting any
number of unit cell repetitions in both x and y directions.

= CREATE Battery Defn in model 1 2 —Ox

1. Geometry & Scale 2. Layers Structure

Setup layers structure

g Layers dimensions and origin Reszet
Y length:

Z length: Unit cell

Origin: Node Coord

g Layers meshing | 2
Type: Humber of elements Element Size O rl g I n
No. of elements (X): 35

No. of elements (¥): 23 Z length

No. of elements (Z):

g Layers repettion | 2

MNumber of layers per unit cell:

ZI

Multiple repetitions of unit cell 7 4

Number of repetitions: X dir | 4 |  dir | 3 | - "—'--—-.____‘ N
Origin X

Y length

Separation between repetitions: X dir | 1.0E-2 | Y dir | 1.0E-2 |

Use common *SECTIONs ? v

E Layers material and thickness [MICRO and MESO scales] 7

g Unit cell material and thickness [MACRO and MESHLESS scales] 7

Structural Material id: 1 ¥| Auto-create *EM_MAT cards?
Thermal Material id:
Thickness: 32E-2
Positive conductivity:

Negative conductivity:

Oasvs ':'.’: LS-DYNA Environment



Alternating tab polarities

A Added the option to alternate the tab polarities every other cell in x and/or y directions. This is
refl ected Iin the titles provided to the tabs p
Isopotential connections configuration between unit cells.

- CREATE Battery Defn in model 1 2 =[x
2. Layers Structure 3. Tabs Structure
tabs st

Tal
Type: lement
No. of elements (X): l:l
No. of elements ()
No. of elements (Z):
Create *CONSTRAINED_NODAL_RIGID_BODY ?
E] Tabs material | %
Positive tal Negative tab
ural Material id:
Thermal Material id:
Initial conduct ivity:
E] Isopotentials ?
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
P ces bs
betw D

onnection type:

Oasvs ':'.’: LS-DYNA Environment ”



Isopotential connections between unit cells

A Added the option to auto-create *EM_ISOPOTENTIAL_CONNECT s that model the electrical

connections between unit cells. This can be done based on a range of possible configurations. The
options offered depend on the selected tabs positions and relative polarities.

— CREATE Battery Defn in model 1 720X
1. Geometry & Scale 2. Layers Structure 3. Tabs Structure 5. Analysis
Setup tabs structure | Next
-

Separation ¥ length
Z length

Positive tab

Megative tab

¥ Bl B
& PR

*CONSTRAINED_NODAL_RIGID_BODY 7

Create )_|
g Tabs material (2]

Positive tab | Negative tab

Structural Material id. El O rl g I n
Thermal Material id.

Initial conductivity:

g Isopotentials .

Create isopotentials between tabs and current cullec‘turs

reate isopotentials at free surfaces of tabs ,/
Create isopotential connections between unit cells
Inter-cell connection type: Alinseries A 4 .

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



8631733

v AR B

. Xy
i oo EEIEDED
= B3




Virtual Testing

C-NCAP Management Regulation

Euro NCAP 2026 Protocols

Working with Test Data

LS-DYNA to ISO -MME Improvements
Automotive Assessments Improvements
SimVT

VTC Quality Criteria Workflows

VTC Videos Workflows

o Po Po Po Do Bo Do Do

Oasvs ::'.’: LS-DYNA Environment



C-NCAP Management
Regulation

0 asys ::':':: LS-DYNA Environment
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C-NCAP Management Regulation (2024 Edition)

Library Templates

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

Automotive = General

[[] Powerpaint (16:9)

[ PowerPoint (Widescreen)

v Page orientation

A For each of the eight Working Conditions: =
A Occupant injury assessment S
A 1SO Correlation Fitting indices
A Correction Factor A o

] Adult occupant
[] Pedestrian

A Dual-Occupant Penalty calculation

A1SO correlation fitting indices for the Virtual
Assessment Certificate (prerequisite for the
symmetry of far side occupant protection airbags)

A Overall score calculation

Virtual testing
v Impact location

[] Farside
D Front

] side pole

v Barrier/impactor

] Headform
[] Legform
] mpB

[] mpoB
[] opB

[] Pole

[ sled

Read the documentation to learn more

[ 2018

[ 2021
[ 2022
[ 2023

Oasvs 0 LS-DYNA Environment

ICFD

-

Seismic Standard

C-NCAP Far Side Dual-Occupant

C-NCAP Far Side Protocol 2024 Dual-..

C-NCAP Far Side Dual-Occupant

C-NCAP Far Side Protocol 2024 Dual-...

C-NCAP Far Side Sled WC 1-6
+CFA

WSID

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Side Pole Protocol

| 2024

C-NCAP Side Pole Protocol 2024 (WSI...

C-NCAP VTC Videos

220 .l

C-NCAP VTC Videos

C-NCAP Far Side Sled ~ WC 1-6
SimvT
WSID

OlE

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Far Side Dual-Occupant C-NCAP Far Side Dual-Occupant

ES-2re
asseng

P~ - river

C-NCAP Far Side Protocol 2024 Dual-...

220 [[]}

C-NCAP Far Side Protocol 2024 Dual-...

C-NCAP Far Side Sul mmnry

C-NCAP Far Side Sled WC 1-6

WSID

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Far Side Protocol 2024 Summ..

C-NCAP Far Side Sled WC7-8 C-NCAP Far Side Sled WC7-8

220 2.

C-NCAP Far Side Protocol 2024 Worki...  C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Side Pole Protocol 2024

L

WsID
ivel

C-NCAP VTC Quality Criteria

WSsID
nger

C-NCAP VTC Quality Criteria

smvr |

C-NCAP Side Pole Protocol 2024 (WSI...

C-NCAP Virtual Assessment C-NCAP Virtual Ase
ificate m :‘

Far Side Far Side Certificate
WsID WsID
river Passenger Drivel
— W
C-NCAP Far Side Protocol 2024 Virtual...  C-NCAP Far Side Protocol 2024 Virtual...

C-NCAP Far Side Sled wc 7-8

SimvT
ﬁu i

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

A The C-NCAP VTC Quiality 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.

A 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

;| s 22 ege&eegep8
F =§ 2888 82828¢88s3

- £ ¥ 8 & g 8 ¥ B
§ B B 8 3 B 8 %8 &8 8

|
i
i .
|
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C-NCAP VTC Videos

A 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
AUse the standard C-NCAP VTC Videos

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

@

Oasvs 0 LS-DYNA Environment




Chinese Language Reports

A You now have access to all the C-NCAP

REPORTER templates in both English and
Chinese, for ease of communication with your J

teams, partners, suppliers, and C-NCAP.

Oasys

Library Templates

Al Amp | Automotive

[ Front

[ side Pole
v Barrier/impactor

[ mos
[ meos

O pole
[ Sled

~ Year

[ 2024

v Workflows
[ Automotive Assessments

0 simvt

O VIC Quality Criteria

=
v Language

English (&X)

[ #xt (Chinese)

~ C-NCAP 2024 Far Side (EN)

[0 1 - Sled Working Conditions (scoring item)

[ 2 - Dual Occupant Penalty (Passenger)
[ 3 - Airbag Symmetry Validation (Driver)
7] Total Score, Quality and Videos

Add library...

ICFD Seismic  Standard

C-NCAP Far Side Protocol 2024 Dual-...

C-NCAP Far Side Protocol 2024 Dual-...

(C-NCAP Far Side Sled wC 16
+CFA
wsiD

C-NCAP Far Side Protacol 2024 Worki...

(C-NCAP MPOB 2024 Occupant Assess...

C NCAP vIC Qualny Criteria

(C-NCAP Far Side Protocol 2024 Dual-...

CNCAP Far Side Summary

C-NCAP Far Side Protocol 2024 Summ...

C-NCAP Far Side Sled ~ WC 7.8

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Side Pole Protocol 2024 (WSI...

C-NCAP VTC Videos

T

elected template: C-NCAP Far Side Protocol 2024 Summry U

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

C-NCAP Far Side Dual-Occupant

wsiD
Driver

220

C NCAP Far Side Protocol 2024 Dual-...

C-NCAP Far Side Sled WC 16

WSID

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Far Side Sled w78
+CFA

C-NCAP Far Side Protocol 2024 Worki...

C-NCAP Side Pole Protocol 2024

1
wsiD WsID
Passenger Driver

C-NCAP Side Pole Protocol 2024 (WSL...
Far Side Cer1/ficate SImVT

WsID.
Driver

\Oasys 22

Management Regulation (2024 Edition). taking into account the eight Warking Conditions and the two Dual-Occupant penalties.

)
® | S-DYNA Environment

C-NCAP 2024 fi| nizii#i2

/BHRW - ERABELIR

AT - Mok A ELEE TS

A - SEIHETS

HHEES . REREHHHM
Language

English (£3)

X (Chinese)

v C-NCAP 2024 Far Side (EN)

[] 1 - sled Working Conditions (scoring item)
[ 2 - Dual Occupant Penalty (Passenger)
[] 3 - Airbag Symmetry Validation (Driver)
[] Total Score, Quality and Videos

L]
L
O
L]

Library Templates
Al Aup | Automotive

O Front

[ side Pole
 Barrier/impactor

A O

C-NCAP REPORTER

C-NCAP

PR

vIi?o

J

C-NCAP AR IS RIS

wEm ws‘u
1

220

O mos C-NCAP 2024 (NEESR3EIE S| H... C-NCAP 2024 B TIRE018 ST
[ mpoB
C-NCAP ISl Z TR A TS C-NCAP IR16
O role W wsiD
WsID Ri% L
O sled
22 0 XM 220 m
C-NCAP 2024 IYEERHAUE MMAT..  C-NCAP 2024 B C-NCAP2024 A
~ Year
| IR - 7 R - MRIRTS
CNCAP WA MRS by -1 CNCAP MESRE TR78 CNCAP (A MRS (P
WSID et
A .
wXE 220 [11] s 220 [11] X 220 [[[}
(C-NCAP 2024 (MEIESMSENMNGT ..  CNCAP 2024 MMmEMENMT RE..  C-NCAP 2024 METIMENIT BE..
O z04 CNCAP 2024 CNCAP 2024
) )
~ Workflows ES-2re WsiD WSID
[ Automotive Assessments Tu Lo =X
O simvt
(1]} XE 220 (1]}
C-NCAP 2024 (W C-NCAP 2024 (42 S 324098 (W...
O vic Quality Criteria
e C-NCAP C-NCAP R N
~ C-NCAP 2024 Wi K8 1012 SImVT o vs s
O % - RRARS TS inL LL(L.(LA; ES-2re WsID
O 087 BB AMmLER TS g — (713 2
O fsm- axuwiens lected template: C-NCAP Far Side Protocol 2024 Summary C\(l 2

O itHes. AR ARRHL R
Vv Language

O english (&x)

X (Chinese)

JPerforms a summary providing the overall score for the C-NCAP Far Side Protocol as specified in Chapter I, section 1.2.1.5 of the C-NCAP

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
A 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

= == =

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

s
[ — azm

" T st e S pams
o

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

e v
“WWacows Crreran o w _ @i
- - © I

Total Penalty
[

® | S-DYNA Environment

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

T —

1 2/8 2 /8

C-NCAP Far Side Protocol 2024 Summary

Total Far Side Score
3.50/8

AOQVI 2 W—

C-NCAP REPORTER

C-NCAP 2024 AELRT- D-1ls)

siEaN

C-NCAP 2024 JEZEEH0ME MMATS (WEEERE, WSID HIZE)

s e b

Emasmea

C-NCAP 2024 WEEHELT EERY A (HEHSTR 1, WSID)

wrsea]l  om | iWE |

C-NCAP 2024 WEiERE SEAEEELNTIER (WEH WSID 8, WsID §IE)

N N - —

TN TN T T T TN I -
— ==
— ——
— —
—— ——
— —
——] —

EHRRRP A o2 s st
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C-NCAP Far Side 2024 Official Format Template (inc. O20)

A 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. Eomean —
Full instructions in Chinese can be found in our documentation under Workflows. e ———— ——

SLEMRISHEILEY
[=] 9 || Tools | Weshtook ¥ [7GM Post - e
JavaScript -
Cut Section | Load Path P - C-NCAP 2024 }i§ Far Side BB
Blanking | Explode Rigidify f - T ”
Clipboard | ICFD Setup |Mechanism funits | A= :

m Node Import Workflows
| composite [ incluge ] X

REPORTER

Far sideSERIFUR—HIHEBIRS
(iR, WSID + ES2RE]

[&f aa_CNCAP_FAR_SIDE_VTC_ WSID.json
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C-NCAP Far Side 2024 Official Format Template (inc. O20)

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

report.
REPOR IS e
=
e
C-NCAP 2024 }R Far Side EiNiiIRS s
(FEMBAER] [ |
e =l
o=t XEXBEXH —T ——
1Ry XXX it \ A
1B5EA XXX ==
IS 1/2/3/4/5/6/1/3FI5EIRE I TRV/SRAGEARANGE
s = i "‘“ = W’ ‘
IR w/::?!mlﬁ!l:_r . tl:lélﬂﬂﬁﬂﬂ .,
A 5

47
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C-NCAP Far Side 2024 Official Format Template (inc. O20)

A 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

A The C-NCAP Front AEB OOP 2024 protocol can now T5OOP+ MPDB3RR {hE 5 5R TR EHL%

be produced in the official format template as = HEMEBAIER (0~500ms)

requested by C-NCAP. Set up your models in PRIMER,
tag with user data using Workflows, and run the e e e )
REPORTER Templates. Alternatively, outputs can be ; B3 e = mel

viewed interactively in D3PLOT and T/HIS. Full { s A i : -
instructions in Chinese can be found in our A * S | RS ol | IRl T3 il
documentation under Workflows. |

Retractor Force Retractor Pullout

T/%ROOP+MPDBFRM{HEERLH

=03 g3

wwan 1 q 00 : : -
i : k P ! i
» T)5ZO0P+MPDBFRMEE RSt 2 oo £ owol ]| e B ROX BB /mm | 99.166
g x: : : 3 e | | |
AR MBS IERIASEERCFC {rEERTE OOP+MPDB o 1s00 K ‘“;E BUER R/ ms 272.300
w0 : . : : 0o 1
HlC1 Sema 27.41 0 ot o 50 100 180 200 250 300 350 400 450 500 e ﬂﬂﬁ%m&l{mm ?2'1 23
LB ILEFEAX, Ay, Az 1000 3ms SALINEEE(g) 20.801 R Time (ms) _ _ . !
IRISDAMAGE 0.169
HFx BIEDH Fx (kN) 1.696
BWR B balz - 3KA Fz (kN) 0.810
i z Z .
THOR 50th F5EMy 600 {H3KEEE My (Nm) -6.259 Eﬁ@_ B
ZEH. SENGE
BHRA BB SR (mm) 23387
BB RS E (mm) 10.346 =
s MEEER 180

ALihB{BRE(mm) 33.836
BT (FZE(mm) 20.621
FREERAEYE M (mm) 28.829
ENEEEPESE & (mm) 31.657

BEE | EilER S 180
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Euro NCAP 2026 Protocols

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

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

A Front Sled

A Robustness 1
A Robustness 2
A Robustness 3
A Validation 1

A Validation 1 KPI
A Validation 2

A Validation 2 KPI

A Full Width Deformable Barrier (FWDB)

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

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

I Overview

Euro MCAP PWDB 2026 [Euro NCAP Front Sled 2026 Robustnes...  Euro NCAP Front Sled 2026 Robustnes..  Euro NCAP Front Sled 2026 Robustnes...  Euro NCAP Front Sled 2026 Validation 1

Eurc NCAP Front Sled 2026 Validation ..  Euro NCAP Front Sled 2026 Validation 2 Euro NCAP Front Sled 2026 Validation ... NCAP Virtual Front Sled 2026 Vali...

ol Euro
REPORTER)

A Please see related documentation:
A Euro NCAP FWDB
A Euro NCAP Validation
A Euro NCAP Validation KPI
A Euro NCAP Robustness
A Euro NCAP Scoring & Colour Bands
A Euro NCAP Points

51



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 I Workflow

A 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,
outputs can be viewed interactively in T/HIS.

(=] % || Tools | Meshtools ¥ ;7 M Post
Javascript

¢

Clipboard

CFD Setup ] Mechanism [units |

it
ac
heck
ipbi
O

WMacre
o]

Coat

C
m Node Import Workflows
| composite [ incluge ]

Xrefs

)
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