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When it comes to high strain, high rate dynamic analysis, two names dominate the conversatioANSYS Autodyn
and LS DYNA Engineers, researchers, and simulation specialists across automotive, aerospace, defense, and
industrial sectors often face the same dilemma: which software will deliver the most accurate, efficient, and
cost effective results for their specific problem set?

In this in depth guide we break down the core features, strengths, and limitations of each platform, compare
performance metrics, and provide practical guidance on selecting the right tool for your project. Whether you're a
seasoned simulation professional or a newcomer exploring finite element analysis (FEA) for the first time, this
article will equip you with the knowledge you need to make an informed decision.

1. Overview of the Tools

1.1 What Is ANSYS Autodyn?

ANSYS Autodyn, part of the broader ANSYS suite, is a dedicated high rate, high strain finite element solver
designed for impact, blast, and ballistic simulations. It integrates seamlessly with the ANSYS Mechanical and
ANSYS Workbench environments, enabling users to create, preprocess, and postprocess models within a unified
workflow. Autodyn’s strength lies in its robust material libraries, advanced shock physics models, and a user friendly
interface that reduces the learning curve for new users.

1.2What Is LS DYNA?

LS DYNA, developed by Livermore Software Technology Corporation, is one of the most widely used explicit
dynamic solvers worldwide. Renowned for its versatility, LS DYNA supports a broad spectrum of applications, from
automotive crash tests to complex multiphysics problems involving fluid—structure interaction, contact, and material
failure. Its extensive set of material models, coupled with a highly optimized computational core, has made it a
staple in both academia and industry for over three decades.

2. Core Capabilities

2.1 Material Modeling

¢ ANSYS Autodyn: Offers a comprehensive library of hyperelastic, viscoelastic, and plastic models, including
Johnson—-Cook, MTS, and Steinberg—Cochran—Guinan. Autodyn also supports user defined material functions via
Python scripting, allowing for rapid prototyping of novel constitutive laws.

¢ LS DYNA: Boasts an even larger array of material models—over 200—covering metals, polymers, composites,
ceramics, and even granular media. LS DYNA's material database is continuously updated, and the solver supports
user defined material subroutines written in Fortran or C++ for highly specialized applications.

2.2 Contact and Interaction Handling

¢ ANSYS Autodyn: Implements robust contact algorithms with options for penalty, augmented Lagrange, and
Lagrange multiplier methods. Its contact handling is tightly integrated into the ANSYS Workbench environment,
allowing for quick visualization and adjustment of contact pairs.

¢ LS DYNA: Known for its advanced contact formulations, including bonded, frictional, and dynamic contact.
LS DYNA also supports contact between multiple bodies and offers specialized contact elements for thin shell



interactions.

2.3 Multiphysics Coupling

¢ ANSYS Autodyn: Supports coupling with ANSYS Fluent for fluid—structure interaction (FSI), enabling
simulations of blast waves, gas dynamics, and aerodynamic loads.

¢ LS DYNA: Provides built in multiphysics capabilities, such as fluid—structure interaction, thermal analysis, and
radiation heat transfer. LS DYNA can also interface with external solvers via the LS Coupler framework, facilitating
complex coupled analyses.

2.4 Mesh Generation and Preprocessing

¢ ANSYS Autodyn: Uses the ANSYS Meshing tool, which offers advanced features like mesh refinement,
adaptive meshing, and automatic mesh quality checks. Users can import CAD geometry directly from popular
formats such as IGES, STEP, and Parasolid.
e LS DYNA: Relies on third party meshing tools (e.g., HyperMesh, Abaqus/CAE, or LS Mesh) for geometry import
and mesh generation. While this adds an extra step, it gives users flexibility to choose the meshing strategy best
suited for their problem.

3. Strengths & Weaknesses

3.1 ANSYS Autodyn Strengths

« Integrated Workflow: Seamless integration with the ANSYS ecosystem simplifies model creation, simulation
setup, and postprocessing.

« User Interface: Intuitive graphical interface and wizards reduce setup time for new users.

e Material Library: Comprehensive set of validated material models for common engineering materials.

 Visualization: Advanced postprocessing tools (e.g., ANSYS CFD-Post) provide high quality visual outputs.

3.2 ANSYS Autodyn Weaknesses

¢ Licensing Cost: Higher price point compared to some alternatives, especially for full feature packages.

e Limited Customization: While scripting is available, the extent of customization is somewhat restricted
compared to LS DYNA.

» Performance on Large Models: May require more computational resources for very large, highly detailed
models.

3.3LS DYNA Strengths

e Versatility: Handles a wide range of dynamic problems, from simple impact tests to complex multiphysics
scenarios.

¢ Performance: Optimized for parallel computing and large scale simulations, often achieving faster runtimes.

e Customization: Extensive support for user defined subroutines allows for highly specialized analyses.

e Community & Support: Strong user community and extensive documentation.

3.4 LS DYNA Weaknesses

e Learning Curve: Requires familiarity with its input file syntax and command structure.

¢ Preprocessing: Relies on external meshing tools, adding an extra step in the workflow.

¢ Postprocessing: While powerful, the native postprocessor may be less intuitive for users accustomed to visual
workbench environments.

4. Performance & Scalability

4.1 Computational Efficiency

Both solvers are explicit dynamic engines, but LS DYNA's highly optimized core often outperforms Autodyn in large,



complex simulations. Benchmarks across automotive crash, ballistic impact, and blast analysis consistently show
LS DYNA achieving lower CPU time per simulation step, especially when leveraging multi core and GPU
acceleration.

4.2 Parallel Computing

¢ ANSYS Autodyn: Supports parallel processing on multi core CPUs and, in certain configurations, GPU
acceleration via the ANSYS Parallel Computing Toolkit.

e LS DYNA: Offers robust MPI-based parallelization and has been optimized for high performance computing
clusters, including support for GPU accelerated nodes.

4.3 Memory Footprint

LS DYNA tends to have a lower memory footprint per element due to its efficient data structures, making it more
suitable for memory constrained environments. Autodyn’s memory usage scales linearly with mesh size but can
become significant for highly refined models.

5. Licensing & Cost

5.1 ANSYS Autodyn Licensing

ANSYS offers a subscription based licensing model, with tiered options ranging from basic to full feature packages.
The cost includes updates, technical support, and access to the entire ANSYS Workbench suite. For small teams
or academic users, ANSYS often provides discounted licenses or academic bundles.

5.2 LS DYNA Licensing

LS DYNA follows a similar subscription model but generally offers more flexible licensing options. Users can
purchase standalone licenses, cluster licenses for HPC environments, or even “pay per hour” options for cloud-
based simulations. The price point is often competitive, especially for large scale projects requiring extensive
parallel resources.

5.3 Total Cost of Ownership

When evaluating total cost, consider not only license fees but also training, hardware, and support. ANSYS's
integrated environment may reduce training costs, while LS DYNA's flexibility can offset higher initial training
expenses by enabling more efficient use of existing infrastructure.

6. Integration & Workflow

6.1 Preprocessing

¢ ANSYS Autodyn: Uses the ANSYS Meshing tool, which offers automatic mesh quality checks and refinement
controls. The process is highly visual and guided.

¢ LS DYNA: Requires external meshing tools; however, the ability to choose from a range of meshing software
can be advantageous for complex geometries.

6.2 Simulation Setup

¢ ANSYS Autodyn: Features a graphical user interface (GUI) with drag and drop functionality, making it easier to
define boundary conditions, loads, and material properties.

« LS DYNA: Relies on text based input files. While this demands a higher level of technical proficiency, it allows
for precise control and automation through scripting.

6.3 Postprocessing



¢ ANSYS Autodyn: Integrates with ANSYS CFD Post and the broader ANSYS postprocessing tools, providing
high quality visualizations, animations, and data extraction.

¢ LS DYNA: Offers a built in postprocessor, but many users prefer third party tools such as ParaView or Tecplot
for advanced visualization. LS DYNA also supports export to common formats for further analysis.

7. Industry Use Cases

7.1 Automotive Crash Analysis

Both solvers excel in vehicle crash simulations. Autodyn’s integration with ANSYS Mechanical simplifies the
modeling of complex vehicle assemblies, while LS DYNA'’s advanced contact algorithms and material libraries are
often favored for detailed occupant safety studies.

7.2 Aerospace Impact and Blast

In aerospace, Autodyn’s shock physics models are widely used for simulating high velocity impacts on composite
panels. LS DYNA's capability to handle large deformations and its efficient parallel performance make it suitable for
simulating blast loads on aircraft structures.

7.3 Defense and Ballistics
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