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Recent Developments in Ansys LS-DYNA
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LS-DYNA: Tightly Coupled, Scalable Multiphysics Solver
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Model-based Simulation Workflow for Virtual Product Development



Manufacturing Simulation

Ansys Forming, ISPG, SPG
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Ansys Forming
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Ansys Forming
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ISPG: Incompressible Smoothed Particle Galerkin
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ISPG: Monolithic Fluid-Rigid Structure Coupling
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ISPG: Fluid-to-Fluid Contact Algorithm
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SPG: SPG to SPG Contact
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Multiscale: AI Based Workflow for Compression Molding



Core Technologies

Superelements, IGA, Modular contact, Material 
models
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Superelements
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IGA: Conjugate Heat Transfer
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IGA: Frequency Response Function Analysis
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Modular Contact: Fan Rig Blade-Off Test
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Modular Contact: Fan Blade-Off Containment Test
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Cylindrical and Spherical Coordinate Systems
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Material Models: Support for Orthotropic Material Models

Drilling process simulation using material model 
*MAT_COMPOSITE_DAMAGE
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Material Models: User-Defined Failure
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Material Models: Support For Auxetic Foams

=0: default foam model

with constant PR = 0.25

=1: user specified PR with FMOD

=2: user specified PR value

with Ciambella model 
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Material models: Soft tissues
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Material models: Soft tissues

HANS
Our human body model

State of the art:
muscles represented

by 1D beams



Physics Enhancements
CPG, ICFD, EM, Fatigue
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CPG: Continuum Particle Gas - New Features & Improvements

New 
Features

• New options to locally refine point-
cloud around inlets (inflators) 
and/or outlets (vents).

• Adaptivity option to dynamically 
refine/coarsen the point cloud 
based on distance to walls.

• 2-way thermal coupling with shell 
parts through LS-DYNA’s thermal 
solver.

• Vents can open once given pressure 
is reached (PPOP)

• 1-way and 2-way coupling with 
Discrete Element particles 
(mechanical and thermal coupling 
available).

• Standard k-epsilon turbulence model.
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CFD: Chemically Reacting Dual CESE Solver
27

- 3D, 2D, and 2D axisymmetric versions.

- Binout time-history output.

- Full d3plot support.

- Couples with point sources included by user.

- Couples with porous media modeling.

- Solution initialization via geometric regions
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CFD: ICFD Solver Enhancements - 1
28

Immersed FSI
• New immersed finite element 

formulation for fluid-structure 
interaction based on Finite 
Element enrichment.

• Simplified UI for Resistive 
Immerse Implicit Surface (RIIS) 
method. 

• Improved adaptive meshing 
capability. Improved interface 
recognition accuracy.

▪ Runs in R17 or Dev

▪ External aero

▪ Cad model meshed in LSPP with 
default values in the automesher
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EM Solver Enhancements -1
29

DC Electric 
Generator
▪ Uses Eddy current 

solver

▪ Typically involves 
rotating parts to 
generate current

▪ Users can now 
directly include 
rotating velocity Eddy 
current effects 
without moving 
mesh.

Dielectric Heating
▪ Suited for dielectric 

breakage, capacitor 
analysis, RF ablation.

▪ Add-on to Resistive 
heat solver.

▪ Available for quasi 
static electric 
analysis

Biot Savart two step 
solve 
Results from a previous 
magnetostatic analysis can 
be reused in a subsequent 
analysis to map magnetic 
fields on non-magnetic 
parts.

Lorentz Force in 
beams
▪ Users can now ask 

for a Lorentz force 
calculation in beam 
elements using the 
Resistive heating 
solver (based on Biot 
Savart integration – 
no diffusive effects).

Validation example : Faraday Disk Validation example : Capacitor 
study

An example of a magnetic field 
study far away from a set of 
magnets
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Fatigue Solver Enhancements
30



HPC
CPU/GPU
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HPC: Model Size and Core Usage Trends
32
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LS-DYNA GPU Solver R&D - Preview
33

Accelerating particle-to-particle and 
particle-to-structure interactions

Near-constant search time as 
number of interactions increases

Large deformation 
analysis of solid bodies

Multi-node / Multi-GPU 
acoustics simulation

Element 
Calculations

Contact 
Algorithms

Particle 
Methods

Isogeometric 
Analysis

Boundary 
Element 
Method
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Sledujte SVS FEM ve 
světě sociálních sítí



Zuzana Kodajkova
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