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Chapter 1: Using the Workbench LS-DYNA Extension

The ANSYS LS-DYNA program is able to run the complete keyword set published in the LS-DYNA®
KEYWORD USER'S MANUAL (R8.1). In the current implementation, a limited subset of the extensive list
of keyword inputs can be generated by Workbench LS-DYNA. The keywords generated through the
standard user interface are supported by ANSYS technical support. The following areas of use are not
supported with Workbench LS-DYNA:

« User-defined material definition

LS-DYNA user subroutines

* Mesh-free methods: SPH & EFG

+ Some special elements such as Seat belt and others
+ Fluid Structure Interaction (FSI)

Advanced, knowledgeable users may modify the input file generated and take advantage of the full
keyword set, however ANSYS, Inc. does not provide technical support for modified input files. Note that
post-processing may not work correctly with modified . k files. For those cases use LS-Prepost, available
in the standard installation.

1.1.Licensing Requirements

The Workbench LS-DYNA environment is available to all customers with an ANSYS LS-DYNA license and
requires that license to run problems.

SMP and MPP Parallel processing are both available. They do, however, require the use of ANSYS LS-
DYNA HPC licenses. The standard ANSYS HPC packs and HPC Workgroup licenses do not work with
ANSYS LS-DYNA. Use ANSYS LS-DYNA HPC licenses for running in parallel.

1.2. Running a Distributed Solution

If you are planning to use the LS-DYNA distributed solution, LS-DYNA is using Intel MPI, which needs
additional configuration and password caching. To cache your Windows password, open a Command
Prompt window and run:

Y%AWP_ROOT180% commonfil es\MPI\Intel\5. 1. 3. 180\ W ndows\ set i npi passwor d. bat

1.3.Setting up a Project

The general outline of setting up an explicit dynamics project can be found in the Explicit Dynamics
Workflow Chapter of the Explicit Dynamics Analysis Guide. LS-DYNA related information is included in
that chapter, but that material was originally written to explain LS-DYNA behavior with regard to the
LS-DYNA Export system. Workbench LS-DYNA has improved the use of LS-DYNA from within Workbench
and those differences are noted in this section.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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Using the Workbench LS-DYNA Extension

1.3.1. Defining Materials

You can find information on Materials in the Define Engineering Data section of the Explicit Dynamics
Analysis Guide.

1.3.2. Attaching Geometry

You can find information about Geometry in the Attach Geometry section of the Explicit Dynamics
Analysis Guide.

1.3.3. Defining Part Behavior

You can find information about Part Behavior in the Define Part Behavior section of the Explicit Dynamics
Analysis Guide.

Add the objects on the LSDYNA Pre toolbar under Part to specify Section properties such as element
formulations, and specify different Hourglass Controlobjects for each part.

LSDYMA Pre | @ Part = " Constraints
Cutline E# Section
Filter: | Mams @ Hourglass Contraol

- ® Airbag
o
21 - iy _ |
Project | B Adaptive Region

You can also add an airbag/pressure volume object or an adaptive region to your model.
1.3.3.1. Airbag or Simple Pressure Volume

The Airbag object provides a way of defining thermodynamic behavior of the gas flow into the airbag
as well as a reference configuration for the fully inflated bag.

Details of "Airbag" 3
- Geometry
Scoping Method Geometry Selection
Geometry 6 Faces
| Definition
Formulation Simple Pressure Volume
Type Simple Pressure Volume
-| Common Airbag Controls
Violume Scale Factor 1
Pressure Scale Factor 1
Initial filled Volume 0 [m m mi]

Mass Weighted Damping Factor| 500
Stagmnation Pressure Scale Factor 0
= Pressure Volume Airbag Controls

Coefficient versus Time Tabular Data

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
2 of ANSYS, Inc.and its subsidiaries and affiliates.



Setting up a Project

Simple Pressure Volume

Details of "Airbag"

[=]| Geometry

Scoping Method

Geometry Selection

Geometry i Faces

Definiti

Formulation Simple Pressure Yolume
-T!-"F'E Simple Pressure Yolume

Common Airbag Controls

Coefficient versus Time

[=I| Pressure Volume Airbag Controls

Apply

Cancel

Coefficient versus Time  |5]

Time Coeffident
0 [sec] 0.01
0.01 [sec] 0.01

When Formulation is set to Simple Pressure Volume:

« The pressure is a function of the ratio of current volume to the initial volume.
+ This simple model can be used when an initial pressure is given.

* No leakage, no temperature change, and no input mass flow are assumed.

+ A typical application is the modeling of air in automobile tires.

* Pressure Volume Airbag controls: Coefficient versus Time (CN) can be defined in a table.

Pressure =3

Relative Volume =

CN

Current Volume

Relative Volume

Initial Volume

Release 18.T - © ANSYS, Inc. Allrights reserved. - Contains proprietary and confidential information
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Using the Workbench LS-DYNA Extension

Simple Airbag Model
Details of "Airbag” o
=) Geometry
Scoping Method Geometry Selection
Geometry 4 Facas
-1 Definition
Formulation Simple Airbag Model
ype imple Airbag Mode

Commaon Airbag Controls
[=]| Simple Airbag Controls

Cv 717 [J kg*-1 CA-1]

Cp 1004 [J kg~-1 C~-1]
Temperature of Input Gas | 20 []

Shape Factor 0.7

Exit Area 0 [m m]

Ambient Pressure 100000 [Pa]

Ambient Density 1.2[kgm"-1 m*-1 m*-1]

Input Mass Flow Rate Apply | I Cancel

Input Mass Flow Rate

Time Input Mass Flow Rate
0 [sed 0 [kg sec™-1]
0.01 [zec] 0.01 [kg sec™-1]

The volume pressure relationships is defined by the Simple Airbag Model for control volumes.
+ The gamma law equation of state used to determine the pressure in the airbag:
p = (v-1)pe

where p is the pressure, p is the density, e is the specific internal energy of the gas, and ~ is the ratio
of the specific heats:

Y= Cp/cv
* Input Mass Flow Rate can be defined in a table.

1.3.3.2. Adaptive Region

Details of "Adaptive Region” 3
-l Geometry
Scoping Method | Geometry Selection

Geometry 1 Body
=|| Drefinition

LY ET T R H-adaptive -

Release 18.T - © ANSYS, Inc. Allrights reserved. - Contains proprietary and confidential information
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Setting up a Project

In metal forming and high-speed impact analyses, a body may experience very large amounts of plastic
deformation. Single point integration explicit elements, which are usually robust for large deformations,
may give inaccurate results in these situations due to inadequate element aspect ratios. To counteract
this problem, the ANSYS LS-DYNA program has the ability to automatically remesh a surface during an
analysis to improve its integrity. This capability, known as adaptive meshing, is controlled with the ad-
aptive region:

+ -adaptive for 3-D shells.

+ Passive -adaptive for 3-D shells.The elements in this part will not be split unless their neighboring elements
in other parts need to be split more than one level.

At 18.1 when this feature is used , the postprocessing has to be done within LS-Prepost
1.3.4. Defining Connections
You can find information about Connections in the Define Connections section of the Explicit Dynamics

Analysis Guide. In Workbench LS-DYNA Springs can be added in Connections. Both Longitudinal Stiffness
and Damping are supported. Pre-loads are supported. Supported spring behavior is linear only.

Filter: Mame ~ <] s
Project

B Model (A4, B4)

= M Geometry

- x @ Cylinder

o o [fi Plate

[ s34 Coordinate Systems

-9 8 Connections

- Contacts

+]- A1 Body Interactions

- 2 % Longitudinal - Mo Selection To Mo Selection

Details of "Longitudinal - Mo Selection To Mo Selection” o
+|| Graphics Properties >
-|| Definition

Type Longitudinal

Spring Behaviar Both

Longitudinal 5tiffness | 0. M/m
Longitudinal Damping 0. M.5/m

-

m

Load 0. M
Suppressed Mo
Spring Length 0.m

1.3.5. Defining Mesh Settings

You can find information about Mesh Settings in the Apply Mesh Controls/Preview Mesh section of the
Explicit Dynamics Analysis Guide.

Dimensionally Reduced Rigid Body Behavior Is not available for Workbench LS-DYNA.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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Using the Workbench LS-DYNA Extension

1.3.6. Defining Analysis Settings

You can find information about Analysis Settings in the Establish Analysis Settings section of the Explicit
Dynamics Analysis Guide.

You can set Solver Precision to Single or Double under Solver Controls, or leave it as Program Con-
trolled.

In Workbench LS-DYNA, the End Time is the only required input. SMP or MPP parallel processing can
be activated by changing the Number of CPU’s. Note that ANSYS LS-DYNA HPC licenses are required
for using more than 1 core.

- Workbench LS-DYNA (A5)
I = Initial Conditions

------- , Zf:\ Analysis Settings

------- *’Eﬁ]“’ Fixed Support

4 I 3

Details of "Analysis Settings"
-|| 5tep Controls
End Time JEO5
Time Step Safety Factor (0.9
Automatic Mass Scaling | Mo
- CPU and Memory Management
Memory Allocation Program Controlled
Number OF CPUS 3
Processing Type Program Controlled -

= Program Controlled
SMP

1.4. Defining Initial Conditions

You can find information about Initial Conditions in the Define Initial Conditions section of the Explicit
Dynamics Analysis Guide.

1.5. Defining Boundary Conditions

You can find information about Boundary Conditions in the Apply Loads and Supports section of the
Explicit Dynamics Analysis Guide. In Workbench LS-DYNA. In addition to the boundary conditions dis-
cussed there, Remote Displacement is available, and also the Rigid Body and Rigid Wall constraints from
the drop-down on the LSDYNA Pre toolbar.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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Accessing Results

@, Constraints v & Time History ~
¥, Sliding Plane 1
4l Rigid Wall

@, Rigid Body Rotation

@, Rigid Body Angular Velocity
@, Rigid Body Force

@, Rigid Body Moment

@, Rigid Body Constraint

i) Master Rigid Body

& Rigid Body Property

8. Contact Property

iﬂ Input File Include

B Keyword Snippet (L5-DYNA)

1.5.1.Using the Input File Include Constraint

Advanced users can insert additional LS-DYNA keywords by using the Input File Include constraint to
specify the name of a file that contains LS-DYNA keywords. An include file *| NCLUDE Fi | enanel

keyword card will be generated pointing to the file you specify.

Included files can contain any valid LS- DYNA keyword cards. Using include files eliminates the need
for you to edit the . k input file each time the file is created by Workbench LS-DYNA if you have other
keywords you want to use. Note that the included file can contain other include file statements,
providing a fairly general capability for easily adding predefined inputs.

Note

ANSYS Support does not provide technical assistance for keywords not generated by Work-
bench LS-DYNA.

1.5.2. Using the Keyword Snippet (LS-DYNA) Constraint

You can also insert additional LS-DYNA keywords by using the Keyword Snippet (LS-DYNA) constraint
to insert individual LS-DYNA keywords. Note that this can only be inserted under Connections to use
contact types not supported by Workbench LS-DYNA.

Note

ANSYS Support does not provide technical assistance for keywords not generated by Work-
bench LS-DYNA.

1.6. Accessing Results

You can find information about Results Processing in the Postprocessing section of the Explicit Dynamics
Analysis Guide.

To collect Nodal Data, insert one or more Result Trackers under Solution prior to running the simulation.
Result trackers must be scoped to a node.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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Using the Workbench LS-DYNA Extension

Stress and Plastic Strain are written by default (can be suppressed) but Strain is not written by default
and you must select it if desired.

LS-DYNA keeps track of Total Strain and Plastic Strain. Elastic Strain will always show as 0.To plot
elastic plastic strain or elastic strain, click on Solution, then click on Worksheet and select from the User
Defined Result Expressions within the Worksheet. Right click on the expression and select Create User
Defined Result.

;[ Workbench LS-DYNA (AS)
EEI"'" Initial Conditions

------- », 3_:‘}1 Analysis Settings

....... H. Fixed Support

------- v ‘I‘ Contact Properties

"""" sectr ..
....... ?@ Hourglass Control T —
|-:-|.....? & - Worksheet in

q
Weorksheet
User Defined Result Expressions
Type [ Data Type | Data styte | Component | Expression | Cutput unit -
EPFL Element Medal — Scalar XY EPPLXY Strain
EPPL Element Medal  Scalar YZ EPPLYZ Strain
EFPL Element Nodal — Scalar T EFPLEZ Strain
EPPL Element Medal — Scalar 1 EPPLL Strain
EPPL Element Nodal — Scalar 2 EPPLZ Strain
EFFL Element Medal — Scalar 3 EFFL3 Strain
EPFL Element Medal — Scalar INT EFPLINT Strain
EFFL Element Modal — Tensor VECTORS EPPLVECTORS  Strain
EPFL Element Medal — Scalar MAXSHEAR EPPLMANSHEAR  Strain
(EPS | ElementModal Scalar LR | Strain ______|
TEMP Hodal Scalar Create User Defined Result l Temperature
BEAM_ANIAL_FX  Element Modal — Scalar u Force

Time History Outputs (ASCII files) can be generated. All the files shown below can be created by ANSYS
LS-DYNA from the Workbench LS-DYNA GUI. Note however that some data in the ASCII files currently
cannot be viewed.

Release 18.T - © ANSYS, Inc. Allrights reserved. - Contains proprietary and confidential information
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Additional LS-DYNA Analysis Tools

+ | 5tep Controls

+ | CPU and Memory Management

.
+| Damping Controls

+| Hourglass Controls

+/| ALE Controls

+ | Output Controls

-|| Time History Output Controls

Calculate Results At Equally Spaced Points
---Value 40
Output EBoundary Condition Forces and Energy

Deformed Geometry Data
Discrete Elements Data
Geometry Contact Entities
Jaint Force Data

Material energies Data

Modal Constraint Reaction Force Data (spotwel
Modal Data

Modal Interface Forces

Resultant Interface Force Data

Rigid Body Data

Sliding Interface Energy

S5pc Reaction Forces Data

Wall Forces

To view Time History Outputs select the ones desired from the ASCIl drop down menu.
Using LS-DYNA terminology, the following results can be viewed within Workbench LS-DYNA:
+ GLSTAT (Global Data : Kinetic Energy, Hourglass, ....).

+ BNDOUT (Boundary Conditions Data).

* RCFORC (Contact Forces Data).

+ SPCFORC (Reaction Forces on Boundary Conditions) using *BOUNDARY_SPC (Fixed Support) to view Reaction
Force.

+ MATSUM (Body Data).

+ NODOUT (Nodal Data) Trackers must be defined during pre-processing for the nodal data to be available
during Results processing.

1.7. Additional LS-DYNA Analysis Tools

When the Workbench LS-DYNA system is selected in the tree view, you will see these additional analysis
tools on the toolbar:

. - use this tool to specify rigid body(ies) by directly scoping to the geometry.

%

. - use this tool to merge multiple rigid bodies together into a single rigid body.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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Using the Workbench LS-DYNA Extension

g

- use this tool to add additional nodes from flexible body to the existing rigid body.

=i

- use this tool to add Dynamic Relaxation to the project.

i

©

- use this tool to define the time step for the analysis of rigid body dynamics.

- use this tool to calculate CFL time step before the calculation starts.

e

- use this tool to write the . k file of the Workbench LS-DYNA model to the specified directory, in-

cluding all keywords from Keyword Snippets and Include Files.

Release 18.7 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential information
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