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Complete Ansys LS -DYNA 
Support
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Keyword support including 
*AIRBAG_CPG
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ÅPRIMER 22.0 keywords:

ÅAnsys LS-DYNA keywords up to and including R15.0 fully supported (excluding *ISPG).

ÅSome Ansys LS-DYNA R16.0 additions and modifications to commonly used keywords supported.

ÅDefault output version remains R11.0 (later versions including R16.0 can be selected).

Ansys LS -DYNA Keyword Support
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Support for 
*AIRBAG_CPG

A New Airbag Gas Solver



Support for Continuum -based Particle Gas (CPG)

ÅCPG is a new continuum-based particle approach for airbag simulations, available from Ansys LS-DYNA 

2025R1 (R16).

ÅAs 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.

ÅKey features:

ÅCompressible Navier-Stokes solver coupled with an ideal gas equation of state.

ÅMeshless by design, based on a generalized finite-difference scheme.  

ÅParticle cloud fills airbag volume, gas passes from particle to particle (Eulerian approach).

ÅParticles added or removed only when necessary.

ÅExcellent accuracy, robustness & scalability to hundreds of cores.

ÅDesigned for airbag simulation, validated by airbag CAE engineers:

ÅSimple *AIRBAG_CPG keyword format that copies other *AIRBAG_ types.  Same input data for inflators, fabric, etc.

Å First release supports internal structures, simple venting, fabric porosity, multiple gases/orifices/inflators, moving environment, 

local particle refinement, and more.

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

ÅCPG 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.



Support for CPG Keyword Input in PRIMER

ÅPRIMER 22.0 supports all CPG-related R16.0 keywords:

Å*AIRBAG_CPG

Å*DEFINE_CPG_GAS_PROPERTIES

Å*CONTROL_CPG

Å*DEFINE_CPG_REGION

Å*INITIAL_CPG

Å*MESH_SIZE_SHAPE

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

Images courtesy of JSOL 
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Improvements to Include File 
Handling
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ÅWhen an *INCLUDE file cannot be found during keyword input PRIMER has always allowed you to skip it and 

continue the input process. However, that keyword file was óforgottenô: it would not appear in PRIMERôs include 

tree and no *INCLUDE statement would be written in its parent file during keyword output.

ÅPRIMER 22.0 now remembers these files by default:

ÅThey will appear in the include tree, and in the part tree in óincludeô mode.

ÅAn *INCLUDE statement will appear in the parent keyword output file, but no child include file will be output.

ÅIt is possible to control this behaviour using the preference:

 primer* missing_include_file_action :    remember   |   forget

*INCLUDE  files skipped during input are now remembered

10



Shift+click  is now supported for selecting *INCLUDE  files

1. Click on include 

file

2. Shift click on

second include

All include files between clicks are (de)selected.

Supported for reading and writing include files

11



ÅAdded 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.

 

Ability to select formats per include file
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ÅPrevious versions of PRIMER only 

supported writing of *TITLE cards to master 

models

ÅIf 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 the master modelôs title

*TITLE and Includes

ÅPRIMER 22.0 adds per-include support for 

*TITLE

ÅEach include (as well as the master model) 

can now have its own *TITLE card

Previous versions PRIMER 22.0
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Keyword Output to Excel
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ÅPRIMER 22.0 includes a new option to write keyword definitions to Xlsx 

format. This can be accessed in the following way:

ÅFrom the Keyword editor, select the keyword row(s);

ÅRight-click and choose the Export File  option;

ÅSelect Xlsx  using the radio button.

ÅThis export to Xlsx functionality is available for all keywords.

ÅSome keywords come with additional options that allow users to 

capture images, similar to the existing Contact > Write options feature.

ÅSettings for capturing images for selected database keywords can be 

accessed via the Excel output options button.

Writing Keyword Definitions in Excel format
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ÅImages can currently be captured for the following keywords:

Å*DATABASE_HISTORY_NODE

Å*DATABASE_HISTORY_BEAM

Å*DATABASE_CROSS_SECTION

ÅExcel output options panel allows users to set:

ÅOrientation view

ÅDrawing mode

ÅImage column position in the Excel file

ÅImage width and height

ÅFind Volume is input for *DATABASE_HISTORY_NODE . 

ÅRecursive loops for find attached is input

for *DATABASE_HISTORY_BEAM .

Excel output options for Images 
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Å*DATABASE_HISTORY_NODE:

ÅImage based on items found within a cube 

volume centred on the node.

ÅThe input value (Find Volume) defines the 

cube volume for the search.

Writing Keyword Definitions and Images in Excel Format
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Å*DATABASE_HISTORY_BEAM:

ÅBased on number of recursions applied to 

attached items around the beam.

Writing Keyword Definitions and Images in Excel Format
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Å*DATABASE_CROSS_SECTION:

ÅóDisplayô and óAnnotateô images are output.

ÅAnnotate: Output zoomed-in view of the cross-

section with the cross-section plane parallel to 

the screen.

Writing Keyword Definitions and Images in Excel Format
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User Defined Error Categories
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ÅIn the error tree viewer a new drop down allows filtering of errors and warnings by category.

ÅCategories are defined in the preference: primer* check_tree_category_list

ÅThis functionality can help make model setup more efficient: 

ÅErrors or warnings you are not interested in can be hidden.

ÅDisplay only those belonging to certain categories, e.g. those deemed important for the current study. 

Filtering of errors and warnings by category
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ÅAny message can be given a category in an error configuration file .

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

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

Filtering of errors and warnings by category
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Battery Setup Tool Enhancements
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ÅThe 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.

Saving battery definition attributes at file level 
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ÅThe orientation of the battery cell created through the óBattery Setupô tool has been changed to 

something more sensible. The battery cell can then be oriented freely using the PRIMER óOrientô tool 

and selecting the battery definition from the object menu. 

Initial orientation of the battery cell

X Y

Z

Z X

Y

Old orientationNew orientation
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ÅAdded the option to turn off the auto-creation of *EM_MAT cards in the ó2. Layers structureô panel. 

ÅThis applies to both layers and tabs parts. 

Creation of *EM_MAT

26



ÅImproved the file selection for importing CSV data in the startup panel.

ÅThe file can be selected by either entering the path in the textbox or using the file selector.

Then clicking on óRead CSVô imports the data.

Read CSV 
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ÅAdded drawing and picking functionalities for *EM_ISOPOTENTIAL and modified sketching to connect 

composite nodes by lines.

ÅAdded drawing, sketching and picking functionalities for *EM_ISOPOTENTIAL_CONNECT .

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

*EM_ISOPOTENTIAL_CONNECT .

*EM_ISOPOTENTIAL  and *EM_ISOPOTENTIAL_CONNECT
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ÅAdded *EM_ISOPOTENTIAL to the list of ófind attached throughô types within the Attached tool.

*EM_ISOPOTENTIAL and *EM_ISOPOTENTIAL_CONNECT

30



ÅAdded the option to move between different 

steps using either the newly added Previous  

and Next  buttons or the tabs at the top.

ÅThe 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.

Ability to go back to previous steps and edit
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ÅAdded the option to undo creation of óLayers 

structureô, óTabs structureô and óRandles 

parametersô using the Edit button.

Ability to go back to previous steps and edit
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ÅAdded the option to make modifications in the ó5. Analysisô panel after clicking on Apply . 

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

Ability to go back to previous steps and edit
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ÅAdded the option to reset all the parameters to their defaults at any stage.

Ability to go back to previous steps and edit
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ÅAdded 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. 

Creating an array of unit cells

Origin

X
Y

35



ÅAdded the option to alternate the tab polarities every other cell in x and/or y directions. This is 

reflected in the titles provided to the tabs parts, the position of tabs if in ómicro scaleô mode, and the 

isopotential connections configuration between unit cells. 

Alternating tab polarities

X
Y
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ÅAdded the option to auto-create *EM_ISOPOTENTIAL_CONNECTs 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. 

Isopotential  connections between unit cells

X

Y

Origin

37



Efficient End - to -End Workflows
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Virtual Testing

Å C-NCAP Management Regulation

Å Euro NCAP 2026 Protocols

Å Working with Test Data

Å LS-DYNA to ISO -MME Improvements

Å Automotive Assessments Improvements

Å SimVT  

Å VTC Quality Criteria Workflows

Å VTC Videos Workflows

Virtual Testing



C-NCAP Management 
Regulation

40



Since Oasys 21.1, there has been support for the various 

requirements of the C-NCAP Far Side Occupant 

Protection Protocol, including:

ÅFor each of the eight Working Conditions:

ÅOccupant injury assessment

ÅISO Correlation Fitting indices

ÅCorrection Factor A

ÅDual-Occupant Penalty calculation

ÅISO correlation fitting indices for the Virtual 

Assessment Certificate (prerequisite for the 

symmetry of far side occupant protection airbags)

ÅOverall score calculation

Read the documentation to learn more

C-NCAP Management Regulation (2024 Edition)

https://help.oasys-software.com/articles/workflows-22-0/cncap-management-regulation-2024-edition


C-NCAP VTC Quality Criteria

ÅThe 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.

ÅThe tool can be automated using the REPORTER template provided.



C-NCAP VTC Videos

ÅThe 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).

ÅUse the standard 

Workflow method in 

PRIMER and D3PLOT or 

the whole process can be 

automated using the 

REPORTER template 

provided.
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Chinese Language Reports  ѧᾰⱱἵᵓ₩―

ÅYou 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.

Å C-NCAP REPORTER 

ɹ
ɹ C-NCAP ɺ 
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Chinese Language Reports  ѧᾰⱱἵᵓ₩―

ÅExample reports generated by C-NCAP 

REPORTER templates, in English (left) and 

Chinese (right):

Å C-NCAP REPORTER 

ɺ
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C-NCAP Far Side 2024 Official Format Template (inc. O2O)
ÅThe 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.

User 
data
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C-NCAP Far Side 2024 Official Format Template (inc. O2O)
ÅBelow shows a preview of the automatically generated contents for C-NCAP 2024 Far Side VTC 

report.
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C-NCAP Far Side 2024 Official Format Template (inc. O2O)
ÅBelow shows a preview of the automatically generated contents for C-NCAP 2024 O2O report.
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C-NCAP Front AEB OOP 2024 Official Format Template

ÅThe 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.



Euro NCAP 2026 Protocols
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Euro NCAP Virtual Frontal Impact ï Overview

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

ÅFront Sled

ÅRobustness 1

ÅRobustness 2

ÅRobustness 3

ÅValidation 1

ÅValidation 1 KPI

ÅValidation 2

ÅValidation 2 KPI

ÅFull Width Deformable Barrier (FWDB)

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

ÅPlease see related documentation:

ÅEuro NCAP FWDB

ÅEuro NCAP Validation

ÅEuro NCAP Validation KPI

ÅEuro NCAP Robustness

ÅEuro NCAP Scoring & Colour Bands

ÅEuro NCAP Points

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


ÅThe 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.
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Euro NCAP Virtual Frontal Impact  ï Workflow

User 
data






















































































































































































































































































































