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Airbags

Airbags



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.



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

ÅT/HIS 22.0 supports all R16 CPG data in the binout file:

7

Support for CPG Results in T/HIS

Per airbag

Per part



DEMRCF

DEMRCF



ÅA 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. 

ÅThe 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.

ÅTo output relevant data:

ÅDefine the necessary contacts using the 

*DEFINE_DE_TO_SURFACE_COUPLING keyword in PRIMER.

ÅThe output frequency of the coupling forces within the DEM 

interface force file is controlled by the 

*DATABASE_BINARY_DEMFOR keyword.

ÅTo record this information in the demrcf output file, enable the 

RCFORC field within the DATABASE Ÿ (ASCII)_OPTION menu.

DEMRCF



ICVOUT

ICVOUT



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

supported by T/HIS. The icvout output file allows the plotting of 

pressure, volume, flow rate and area of control volumes, provided the 

data is available.

ÅBINOUT file containing icvout data can now be read into T/HIS and 

plotted for its components.

ÅVolume and Pressure are output as ICV (Incompressible Control 

Volume) components of the control volumes.

ÅFlow rate and Area are output as ICVI (Incompressible Control 

Volume Interaction) components of the control volumes.

ÅTo output relevant data:

ÅDefine the control volumes using 

*DEFINE_CONTROL_VOLUME in PRIMER, that output the 

pressure and volume components.

ÅThe flow area between the interacting control volumes is defined 

using *DEFINE_CONTROL_VOLUME_FLOW_AREA.

ÅThe interaction between the interacting control volumes is 

defined using *DEFINE_CONTROL_VOLUME_INTERACTION.

ICVOUT



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
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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.



22

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
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Automotive Assessments in PRIMER
Å In Automotive Assessments in PRIMER, select Regulation Ÿ Euro NCAP

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

ÅCrash Test Ÿ FWDB Full Vehicle

ÅVersion Ÿ 2026 

ÅCrash Test Ÿ Front Sled

ÅVersion Ÿ 2026 Robustness 1 

ÅVersion Ÿ 2026 Robustness 2 

ÅVersion Ÿ 2026 Robustness 3 

ÅVersion Ÿ 2026 Validation 1 

ÅVersion Ÿ 2026 Validation 2 

ÅThereafter, proceed with setup as you would normally for Automotive Assessments (see Automotive Assessments 

PRIMER documentation for details)

https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer
https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer


28

Automotive Assessments in PRIMER

The easiest way to use SimVT is to save Automotive 

Assessments user data for your LS-DYNA models first. 

Then:

1. In T/HIS, read the model results

2. Select Tools Ÿ Workflows Ÿ SimVT  

3. Import ISO-MME/CSV data for your test/reference

4. Select one of the Euro NCAP Virtual Front protocols:

ÅEuro NCAP Virtual Front Sled 2026 Validation 1 

ÅEuro NCAP Virtual Front Sled 2026 Validation 2

5. Proceed as normal for SimVT (see SimVT 

documentation for details)

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

Preview of Validation 1 KPI 

Template
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Euro NCAP Virtual Frontal Impact

Preview of FWDB Template


















































































































































































