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DYNAmore Group 

■ Totally ~100 employees

■ Developers of ANSYS/LST: 14

■ HQ: Stuttgart, Germany

■ Nordic offices: Linköping & Göteborg

■ Webinars: 1 per week

■ Guidelines for DYNAmore customers

■ Information

■ www.dynamore.se

■ www.dynasupport.com

■ www.dynalook.com
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Cooperation between DYNAmore Nordic, EDRMEDESO and ANSYS

■ ANSYS/LS-DYNA

■ EDRMEDESO customers can purchase ANSYS/LS-DYNA licenses from EDRMEDESO and get support from 

DYNAmore Nordic if this is agreed before the purchase

■ DYNAmore Nordic customers can purchase ANSYS/LS-DYNA or LSTC/LS-DYNA licenses from DYNAmore

Nordic
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Background

■ Even before Ansys acquisition of LSTC it was possible to use the LS-DYNA solver through Ansys 

products

■ The LS-DYNA integration into Ansys Mechanical have existed many years by the Workbench 

LS-DYNA module

■ The module allows the user to set up an LS-DYNA keyword model and postprocess the results 

in Ansys Mechanical
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What is LS-DYNA – One Code for multi-physics solutions
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What is LS-DYNA - Applications

■ Crash and impact

■ Manufacturing processes 

■ Overload

■ Misuse 

■ Drop tests

■ Advanced material models, failure etc.

■ Large models 

■ Contacts

■ Fatigue incremental or dynamic

■ FSI

■ Explosions

Automotive Aerospace

Manufacturing

Consumer 

Products

Biomechanics

Defense

Electronics
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What is LS-DYNA – Explicit vs. Implicit solver

Wave 

Propagation

Structural 

Dynamics

Quasi-static Static

Explicit Solver

Implicit Solver
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What is Ansys Workbench

■ The Ansys Workbench interface gives the 

user an easy overview of the project

■ By using different Analysis Systems in the 

project it is possible to transfer models and 

results between the systems

■ The Analysis Systems are made up from 

different components called Cells. These 

Cells can either be opened inside 

Workbench interface or launch a separate 

application.
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LS-DYNA Workbench integration

■ Previously the LS-DYNA system was included as an extension or ACT (Ansys Customization 

Toolkit), but from Ansys 2020 R2 it is included as a regular Analysis System

FE setup; meshing, analysis 

settings, post-processing. All 

these steps are performed in 

Ansys Mechanical 

■ The system consists of the following cells:

■ Engineering Data: Material database for the 

analysis

■ Geometry: Create or modify CAD model in 

DesignModeler or SpaceClaim

■ Model:

■ Setup:

■ Solution:

■ Results:
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LS-DYNA Workbench integration

■ Import a keyword file into Workbench

■ Supported keywords to import

■ Nodes and elements

■ Parts

■ Node sets

■ SPCs

■ Contact regions

■ Initial thickness and

stresses (from dynain) 
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Case study: ROPS and FOPS

■ ROPS : Roll Over Protective Structure

■ FOPS : Falling Object Protective Structure

■ Used in agricultural, forestry, earth-moving and 

mining machinery

■ The testing procedures for these are harmonized in 

different standard documents
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ROPS

■ ROPS test procedure

■ Load cases are to be performed in a sequence

■ In this example:

■ Lateral

■ Vertical

■ Longitudinal

■ The loading requirement depends on the 

machine type and weight

■ For some load cases, both a force and energy 

requirement must be fulfilled

■ The ROPS structure must not be deformed so it 

enters the area occupied by the driver
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FOPS

■ FOPS test procedure

■ A test object is impacting the top of the 

FOPS 

■ The mass and initial velocity of the test 

object determines the impact energy

■ The FOPS structure must not be deformed so 

it enters the area occupied by the driver
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Material database

■ From version 2021 R1 it´s now possible to select LS-DYNA material models directly in 

Engineering Data

■ Other LS-DYNA material models are available from the database,

but is not visible directly in Engineering Data
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Elements

■ As the explicit solver will be used for the simulations, aim for a uniform mesh in the model

■ By default, under integrated elements are used for both shell and solid elements

■ Possible to change the element formulation and the number of integration points through 

thickness

■ Hourglass controls can be modified in Analysis Settings
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Boundary Conditions

■ The typical boundary and initial conditions used in a 

structural analysis can be selected

■ The specific keywords are not seen when choosing the 

boundary conditions, but the naming of the inputs shows 

quite easily which LS-DYNA keyword that will be used 
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Boundary Conditions

■ ROPS

■ Fixed supports on bottom plate

■ Prescribed velocities on impactors
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Boundary Conditions

■ FOPS

■ Fixed supports on bottom plate

■ Initial velocity on impactor

■ Gravity included
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Contacts

■ In the Contact Regions the user select the part/face/edge 

for the Contact and Target side (slave and master)

■ Some general settings for the contact are also made

■ Type: Bonded/frictional 

■ Friction coefficients

■ Behavior: Symmetric/Asymmetric
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Contacts

■ In the Contact Properties section the user define the LS-DYNA 

contact settings for each contact region

■ Depending on the type and behavior in the contact region 

(bonded/frictional and symmetric/asymmetric) and the Type 

selection we can set the specific formulation used in LS-DYNA

■ Some other familiar options for the contact keyword are also 

available in these section

■ Note that this is not mandatory. If not added the default 

settings will be used and is sufficient for most cases
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Contacts

■ Body interaction to handle the internal 

contact between specific parts

■ *CONTACT_AUTOMATIC_SINGLE_SURFACE

■ Use frictional contact for the rest of 

the contacts

■ ROPS

■ Contact between impactors and frame

■ FOPS

■ Contact between test object and roof
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Analysis settings

■ The explicit solver will be used in both simulations

■ The only needed input is the simulation end time

■ ROPS

■ The ROPS test is a quasi-static test. In the simulation it will 

be a balance between not introducing dynamic effects in 

the loading and reducing the computational time. 

■ Mass-scaling can be used to increase the explicit time step

■ FOPS

■ The simulation time is set so it covers the impact 

■ Mass-scaling can be used here as well but always check 

location and amount of added mass in the model
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Run LS-DYNA

■ In the Analysis Settings there are some general 

simulation settings together with the solver settings

■ SMP/MPP

■ NCPU

■ Memory

■ Single/double precision

■ Solver version
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Run LS-DYNA

■ The LS-DYNA message file can be viewed during the 

simulation in Solution Information 

■ The results and animation can be viewed “live” as 

the result files are created
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Postprocessing

■ ROPS

■ Simulation time: 0.7 s

■ Computational time: 1.28 h

(6 cpus on laptop)
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Postprocessing

■ ROPS

■ Plastic strain
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Postprocessing

■ ROPS

■ Contact force and energy for lateral load case
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Postprocessing

■ FOPS

■ Simulation time: 0.1 s

■ Computational time: 13 min

(6 cpus on laptop)
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Postprocessing

■ FOPS

■ Plastic strain
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Postprocessing

■ FOPS

■ Contact force and energies
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Additional input to LS-DYNA model

■ Not all existing LS-DYNA keywords are accessible through Workbench LS-DYNA

■ The Keyword Snippet function gives the user to input the wanted keywords
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Additional input to LS-DYNA model

■ Export the keyword file from Mechanical 

■ LS-PrePost can then be used to add extra 

keywords that doesn´t exists in 

Workbench LS-DYNA

■ LS-PrePost is a free software and supports 

all existing keywords in LS-DYNA

2021-03-25Webinar: LS-DYNA in Ansys Workbench



Additional input to LS-DYNA model

■ Alternatives for ROPS model

■ Implicit solver

■ Add the necessary implicit keywords with Keyword snippets

■ Change element formulation in Mechanical

■ Use double precision for solver

■ CASE option

■ Start one simulation that automatically runs individual simulations for different load cases

■ Individual keywords and parts can be added for each individual load case

■ Use LS-PrePost for setup

■ Sensors

■ The sensors can monitor responses (e.g. contact force and energy) 

■ When sensor criterias are met, boundary conditions can start or stop

■ Useful for the prescribed motion of the impactors

■ Use LS-PrePost for setup
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Conclusion and Future

■ Workbench LS-DYNA is a user-friendly application to set up and run LS-DYNA models

■ In many cases the default settings are sufficient to run a structural explicit simulation

■ By using Keyword Snippets or LS-PrePost the functionality can be increased

■ More functions and keywords will be available in the user interface

■ DYNAmore Nordic will continue to work with Workbench LS-DYNA and further investigate the 

functionality in upcoming releases

■ An introduction course is available on Ansys Learning Hub
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Conclusion and Future
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Thank you!

Your LS-DYNA distributor and 

more
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