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LS-PrePost Overview

* LS-PrePost is an advanced pre and post-processor
designed for LS-DYNA and is delivered free with LS-
DYNA

* LS-PrePost does not need LS-DYNA license key, it can be
freely download and loaded onto any computer that
meets the hardware requirements to run it

» Supported systems are Windows 10/11; 64bit Linux
(Centos 7/8, Opensuse 15, Ubuntu)
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LS-PrePost Overview

| LS-PrePost(R) VA.2 - 25Jun2015(16:00)-64bit C\posttest\2car\templid3plot

The user interface is
designed to be both
efficient and
intuitive. The latest
OpenGL technology
is utilized to achieve
fast rendering for
graphics and XY
plotting
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LS-PrePost Overview

There are 6 major functions in LS-Prepost
* Geometry engine

* Meshing

* Finite Element Model Building

 Keyword Manager

* Post-processing

* Applications
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LS-PrePost — Geometry Engine

* Allows user to build geometry entities or to read geometry data from IGES
or STEP formatted file

* Provides capabilities to repair and clean geometry entities before meshing,
for example:
 Stitch surfaces together
* Trim entities again each other
* Repair overlapping
* Fill small holes
* Eliminate small features like fillets surfaces
e Suppress unwanted common edges

A cleanup geometry

A raw geometry

©2025 ANSYS, Inc. / Proprietary. Do Not Share. Powering Innovation That Drives Human Advancement \nsys



LS-PrePost — Shell Meshing

Detailed difference
at the curvature




LS-PrePost — Solid Meshing

 Mesh surface of a watertight volume with shell elements, then
use automatic Tetrahedron meshing to create tetrahedron
elements
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LS-PrePost — LS-DYNA Model Builder

Create and modify a complete LS-DYNA model

* LS-DYNA entities data creation and modification
- Coordination systems
- Set data
- Constrained data
- Contact definitions
- Initial conditions
- Define curves
- Rigid Walls
- Loading
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LS-PrePost — LS-DYNA Model Builder

* LS-DYNA non-graphical keyword data creation and modification
- Material data
- Execution control data
- Physical properties
- Misc. parameters

- Output control

» Keyword data deck checking —to ensure model is acceptable for LS-DYNA
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LS-PrePost — Keyword Manager

* Most completed and up-to-date LS-DYNA
keyword support in the industry

» Keyword data is represented by tree
structure, and each has its own form

* Each Keyword field has its own description
which eliminates the need of user manual
most of the time

* Extensive keyword data checking to ensure
model is acceptable by LS-DYNA

11 ©2025 ANSYS, Inc. / Proprietary. Do Not Share.

34m (Initialised SMALL rotor)

Keyword Mar

nager

Keyword Edit Keyword Search

Edit:| PART

~ Edit

[JKeyword Data Search

RefBy

Name

- DEFINE

[#-INCLUDE

#-LOAD
& MAT
#-NODE

=-PART
-SECTION
& SET
E-TTLE

GroupBy
Model

#-ELEMENT
#HOURGLASS

- KEYWORD

& PARAMETER 152

Material arrange

Count
743 ~
29944044
760
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5
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1617
1

Sort List
Type Al
Load From MatDB
Model Check Keyword Del ResForm
[ ExpandAl CollapseAll

Done
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LS-PrePost — A Typical Keyword Form

F

Keyword Input Form

| Nl

[7] Use *Parameter

*CONTROL_OUTPUT (1)

| Clear || Accept || Delete || Default || Done |

1 NPOPT NEECHO NREFUP IACCOP OPIES IPNINT KEDIT IFLUSH
f aE Jlo “Jo_X g o ° ’
2 [PRTF IERODE TET10 MSG IPCURY GMDT EOCS
0 Jlo 72 g 00 Jlo >

= ] 10.0000000

3 TOLEV NEWLEG FRFREQ MINFQ SOLSIG MSGFLG
2 1 b\ o Jlo
COMMENT:

Click this field to get the description

IACCOP:=Averaged accelerations from velocities in file NODOUT.2rid the time history database file d3thdt:
EQ.0: no average (default),
EQ.1: averaged between output intervals,

EQ.2: Built-in, user-defined filtering. With this option the keyword parameter DT2MS on "CONTROL_TIMESTEP must be defined. All data points between output intervals are stored and used to obtain the

filtered output values. The user defined filter must be provided and linked. The procedure for handling is not yet defined.

©2025 ANSYS, Inc. / Proprietary. Do Not Share.
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Keyword Data Search Manager

* Popup “Keyword Data Search Manager” when “Keyword Data Search” is checked, or
else open “Keyword Input Form”

gine LARGE 34m (Initialised SMALL rotor)

©2025 ANSYS, Inc. / Prc

PART

O Subsystem [JunRef []Parameter Name [ ] Rp lines

Q~ Search

Draw| P

O 1000001 Solid
[] 1832001 Solid
O 1832002 Solid
(] 1832003 Solid
O 1832004 Solid
(] 2642001 Solid
O 3398001 Solid
[] 5062001 Solid
O 6789001 Solid
(] 6794001 Solid
O 6799001 Solid
[] 6804001 Solid
O 6809001 Solid
[] 6814001 Solid
O 6819001 Solid
[] 6824001 Solid
O 6829001 Solid
(] 6834001 Solid
Total 1141

PartType

TITLE

Fan Case

Mount Ring
Mount Ring Lugs
Mount Ring Pins
Mount Ring Spherical Brgs
Rear Fan Case
FBH Hub

FBH Splitter

FBH ESS

FBH

FBH ESS

FBH

FBH ESS

FBH

FBH ESS

FBH

FBH ESS

FBH

Done

Selected 0

1000001
1832001
1832001
1832001
1832001
2642001
3398001
5062001
6789001
6794001
6799001
6804001
6809001
6814001
6819001
6824001
6829001
6834001

| SECID | MID EOSID.

1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001

HGID

1000001

1832001
1832001
1832001
1832001
2642001
3398001
5062001
6789001
6794001
6799001

Keyword Manager X
Keyword Edit Keyword Search
Edit:| PART || EdE
[ Keyword Data Search
(® Model Qal RefBy
Q, Search paramter by name Q Count
[1sECiD 743 A
MID 29944044
[ EOSID
[ZIHGID i
[]GRAV 826
[]ADPOPT 825
[Jmvip 5
4
35253110
152
Select ha
All None Reverse 141
Check -l
[ Selected 1617
All None Reverse 1
() Part Info: -
Done Sort List
Model Type Al
Load From MatDB
Model Check Keyword Del ResForm
W
ExpandAll CollapseAll
Done

ncement
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Keyword Data Search Manager

* Supported operations in “Keyword Data Search Manager”:

List information of subsystem that the keyword belongs to

List if the keyword is unreferenced

List keyword data of repeatable card

List toggled parameters

List part information

Display keywords as filtered parameter values

Sort displayed keywords

Draw keyword entities

Right click menus
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Supported operations on “Keyword Data Search Manager”

15

PART

() Subsystem [)UnRef [_JRp lines
Q- pid>10 and title~che

Draw PID PartType .

11 Selid
12 Solid
15

17 Selid
20 Solid
23 Solid
25 Solid
27 Solid
29

IEROEROERORERO

Total 114; Filtered 51

PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :

1
1

Done

TITLE
CHEXA :HEADSKIN

CHEXA :BACKSUP
CHEXA :RIB_DAMP
CHEXA :SPINEWGT
CHEXA :SHSOJT.R
CHEXA :SHSOJTLL
CHEXA :UPARMSOR
CHEXA :UPARMSOL
CHEXA :EMPTY.R

Selected 0

X

X

+

PART

() Subsystem [ UnRef [|Rp lines

* Display keywords as filtered parameter values

Q.- pid>10 or title~che R
Draw | PID PartType TITLE
0O 1 Solid PSOLID : CHEXA :NECKRUB
5 25oid  PSOLID : CHEXA :NECKSUP
0 3Solid  PSOLID : CHEXA :HEADSUP
. 450id  PSOLD : CHEXA :NECK 3
0 5Solid  PSOLID : CHEXA :NECK 2
5 6Solid  PSOLID : CHEXA :NECK_1
O 7 Solid PSOLID : CHEXA :NODJTCTR
9 8Solid  PSOLD : CHEXA :NE_COMST
0 9Solid  PSOLID : CHEXA :NE_COMS2
Done

Total 114; Filtered 114

Selected 0

+

PART

() Subsystem [JUnRef []Rp lines

Q- e

\ 4

Match case

Fih‘.e_red at once

Match whole word

Show filter row

10l

4 Solid
0 5 Solid
] 6 Solid
= 7 Solid
=] 8 Solid
O 9 Solid

PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :
PSOLID :

o

TITLE
CHEXA :NECKRUB

CHEXA :NECKSUP
CHEXA :HEADSUP
CHEXA :NECK_3
CHEXA :NECK_2
CHEXA :NECK_1
CHEXA :NODJTCTR
CHEXA :NE_COMS!1
CHEXA :NE_COMS2

Total 114; Filtered 60

- Click at the front area of the search widget to set match conditions
* “Filtered at once” means filtered keywords once the text of search widget changed

©2025 ANSYS, Inc. / Proprietary. Do Not Share.
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Supported operations on “Keyword Data Search Manager”

PART

* Display keywords as filtered parameter values e e S
Q- fearch
- Toggle the menu “Show filter row” to display the filter row in Match case Tme

Match whole word

Filtered at once CHEXA :NECKRUB

CHEXA :NECKSUP

the grid

«  Show filter row

] B [

'
,
- Input filter value of the parameter ol LT i
[l 4 Solid PSOLID : 1 CHEXA :NECK_3
. . _ _ L] 5 Solid PSOLID : 1 CHEXA :NECK_2
- Supported symbols of parameter value filter: >, GT, >=, GE, <=, 5[0 o0, | ceanr
LE, I=, NE, =, EQ, <, LT, ™ 5 TSolid  PSOLD : 1  CHEXA:NODJTCTR
Y R V4 ? 14 14 7
Done
- Supported symbols of combined conditions: “and”/“&&”, ot 14 selected 0
PART
or / | | () Subsystem [ UnRef (] Rp lines
Q> PID>10 and TITLE~che|
>10 ~che
(] (A :HE
O 12 Solid PSOLID - 1 CHEXA :BACKSUP
(] 15 PSOLID : 1 CHEXA :RIB_DAMP
O 17 Solid PSOLID : 1 CHEXA :SPINEWGT
] 20 Solid PSOLID : 1 CHEXA :SHSOJT.R
O 23 Solid PSOLID : 1 CHEXA :SHSOJT.L
[ ] 25 Solid PSOLID : 1 CHEXA :UPARMSOR
Done
Total 114; Filtered 51 Selected 1
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POSt- P rO CESSI n g STEERINGDWHEEL MOREL W TH FACKED 48 FOL Vectors of Total-displacement

Time =
Vectors of Total-displacement 7.362e-04 _
min=0, at node# 2127 6.6266-04
1 1 max=0.000736219, at node# 9232 020e-U4 _
* Animation :

5.890e-04

5.154e-04 _
4.417e-04 _
3.681e-04 _
2.945e-04 _

Nodal History

* Vector plot

* Fringe contour

=
g
&
=
&
a
£

* XY history
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STEERING WHEEL MODEL WITH PACKED 18-FOL STEERING WHEEL MODEL WITH PACKED 18-FOL

[ [ [ [ I | Node no. [ [ [ [ I

Node no.

Resultant Displacement-313 K-displacement-3139

Resultant Displacement
X-displacement

STEERING WHEEL MODEL WITH PACKED 18-FOL STEERING WHEEL MODEL WITH PACKED 18-FOL

Node no. ' ' ' Node no.

Y-dizplacement-3139 Z-dizplacement-3139

Y-displacement
I displacement

Sel. Nodes(3)




LS-PrePost — Applications

* An application - Many operations being grouped together into one
interface for a special purpose

05Mar2025

_ Alrbag foldlng M Applicatlm Explorer Settings Help o
S 11 i

- Dummy positioning g Metalforming > @ Dynfold

- Seatbelt fitting 9} ModelChecking > _aff Dummy Positioning
é Tools > y Seat Deformer

- Seat Deformer B 0., EOE

- Sled Creation
- Battery Packaging

- Wear Analysis

S Fragment Analysis
- Virtual Strain Gauge
- Virtual Strain Gauge | . Plastics Analysis

- Fragment Analysis
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Solution Explorer

/

©2025 ANSYS, Inc. / Proprietary. Do Not Share.

* Structure

« ICFD

e Structured-ALE
* Thermal

* EM

* Drop Test

* LS-DYNA input data
* Tree structure & Properties
» Material databases

* No LS-DYNA input data file
editing

* Whole flow line based on tree
structure and friendly to
engineers

Powering Innovation That Drives Human Advancement
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Solution Explorer Entrance

FA Ls-PrePost(R) 2025 R2 (v4.13)-Dev 01May2025 New Solution X
- File Misc. View Geometry FEM Application Expl
P L e L S:m,:;h::v = ikl EOE Solution Mame: new_solution
Geomet FEM  Application Explorer Settings Hel WY1 oy sics. Solution |
Z — g ; : — A 7 ew Solution B Create Directory for Solution
Solytion Explorer
- Working Directory:  D\Ansys\L5-PrePost-2025R2[4.13 E
Subkit Explorer Ctrl+Shift+T e friing Hirectony: neys rere [4.13] rowse
Report Explorer Ctrl+Shift+ O Load Selution . .. Keyword Data: Browse
Post Explorer Ctrl+Shift+P e
MSPost Exal Run Length: mm  ~ Time seconds w
ost arer e . ——— EEsses? 7
P Export Keyword File. .. Unit System: .
Pre Explorer Ctrl+5hift+E Preview Keyword . . Mass: tonne ~  Temperaturer  Kelvin e
ICFD
Thermal
Structured ALE
SPG-Drilling
ISPH
Case Type: ISPG
EM
Drop Test
MNVH
DUALCESE
Create Cancel
'Property Explorer
=l Unit System
Time seconds
Length meters .
Mass ka + Solution Name » Mesh data (Part + Structure
Temperature Kelvin » Working , Element data, « ICEFD
Pressure Pa Di[‘ect()ry Node fjatﬂ, oL
Force M Ma_terlal...) +« EM
Energy J » Unit System » Drop Test
Advanced

22 I ©2025 ANSYS, Inc. / Proprietary. Do Not Share.
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Solution Explorer Tree Structure

Solution Explorer a

New Solution
Save Solution

Save Solution As . ..

E|---J_I:I Multiphysics Solution
=1 & Case_1

£+ Structure

[E-wQ Analysis —

B4 Mechanical Analysis
é----u’h Explicit Dynamics

fwrtit Time Step

=1 Model

i Parts

=+ Shel Parts

§ LWl plate

% Solid Parts
L@@ ball

» Top Level

» Case Leve| =

> Structural e
Tree
Structure

» Case Level

+# Co —
Output
A Case_2
Property Exploi
= Unit System
Tme ~ secon d:
Length mm
Mass tonn
Temperature Kel

Property

Explorer

| > Load Solution . . .
Recent b

Fluid
S-ALE Run...
I1SPH Export Keyword File . . .
ISPG
EM
Drop Test
MNVH

Insert Case Before

Insert Case After
Run ...

Delete

Different tree item has different
properties.

Edit the properties to change
analysis data.

Many tools can be designed to
the properties.

4. The descriptions of the properties

are friendly to engineers.

\nsys
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Solution Explorer Tree Structure

EI----v’_[I Multiphysics Solution

©2025 ANSYS, Inc. / Proprietary. Do Not Share.

=12 Case_1 g
[S-+#1% Structure
=] Analysis
2w Mechanical Analysis
E---qr_l-_' Monlinear Implicit >
...... « | Integration
w3 Solver
e AF Time Step
==l Model
% Parts
-+ Shell Parts
= NS plate
=« Solid Parts
L W@ ball
S+ Initial Conditions g
=« Velodties
LV, Velodties-1
....... #e=| Prestress
[=)-+#s Boundary Conditions
-+ Node Constraints
Lo’ @ Node Constraints-1
=+, Contacts
--+#f% General Contacts
.., contact definition o
------- £ Connectors
....... #, Qutput
-1 2 Case_2

End Time 1s
Database Plot Interval 0.01 s

Types Dynamics
Methods Newmark Damped
Gamma 0.6

Solution Method

nRetormatons cerore netry

[

BFGS Slightly Nonlinear

BFGS Iterations Before Reform| 11

Tolerance Type

Relative Displacement
Advanced

Geometric Stiffness Matrix
Linear Solver

Use residual tolerances

Initial Size

Step Size Option
Maximum Time Step Size
Change Strategy

ncrease T.S. if iter <

Decrease T.5. if iter =

Recommended

O

Symmetric

O

0.01s

Maximum Time Step Size
0.05s

Aggressive

LA

149m

Powering Innovation That Drives Human Advancement
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Maps of LS-DYNA input data from tree objects

;/{ Structure P

[ A

A sALE b
e

-| DropTest iD

ﬁ DUALCESE p

\
i Electrochemical Battery |

25 ©2025 ANSYS, Inc. / Proprietary. Do Not Share.

Explicit Dynamics “CONTROL_TIMESTEP(DT2MS)

Integration ————————{ *CONTROL_IMPLICIT_DYNAMICS

“CONTROL_IMPLICIT_GENERAL, “CONTROL_IMPLICIT_AUTO )
{ *CONTROL_IMPLICIT_SOLUTION, *CONTROL_IMPLICIT_GENERAL |

“CONTROL_THERMAL_SOLVER

/—{_solver [ *CONTROL_THERMAL_SOLVER, “CONTROL_THERMAL_NONLINEAR J

*Control_THERMAL_TIMESTEP

Solid Parts )—( Materials, Sections, Inertia... )—( *PART, *MAT, 'SECTION,'ELEMEN'ILSOLID,‘ELEMENTisEATBELTiACCELEROMETER..]

Nonlinear Implicit

Thermal Analysis

—{(shell Parts .... | —{_Materials, Sections, Inertia... |———{ "PART, "MAT, *SECTION,"ELEMENT_SHELL "ELEMENT_SEATBELT_ACCELEROMETER...)

(‘Pars | ————{ Beam Pants... |—{ Materials, Sections... | —————{_"PART,"MAT,"SECTION...)

—{ Discrete Parts | —{ Materials, Sections... }-—————{_"PART,"MAT,"SECTION,"ELEMENT_DISCRETE |

*PART, *ELEMENT_MASS,*NODE...

—{_ Velocity *INITIAL_VELOCITY_GENERATION
Initial Conditions
/ *INTIAL_TEMPERATURE_SET

/
/
[ “INITIAL_AXIAL_FORCE_BEAM, *DATABASE_CROSS_SECTION_PLANE, “INITIAL_STRESS_SECTION,
Prosiess }——{soia )
/

L *CONSTRAINT_INTERPOLATION

Mass Elements

/ Node Constraints “BOUNDARY_SPC_SET
/ Prescribed Motions ————————{ "BOUNDARY_PRESCRIBED_MOTION_SET |
F “LOAD_NODE_SET
“LOAD_SEGMENT_SET
Boundary Conditions S =
*BOUNDARY_CONVENTION_SET
“BOUNDARY_TEMPERATURE_SET
+ Stucture { Flux “BOUNDARY_FLUX_SET

J
).
\ *CONTACT_AUTOMATIC_SINGLE_SURFACE,"CONTACT_AUTOMATIC_NODES_TO_SURFACE,
*CONTACT_AUTOMATIC_SURFACE_TO_SURFACE...

*CONTACT_TIED_NODES_TO_SURFACE_{CONSTRAINED}_OFFSET,
*CONTACT_TIED_SURFACE_TO_SURFACE_{CONSTRAINED} OFFSET,
*CONTACT_TIED_SHELL_EDGE_TO_SURFACE_CONSTRAINED_OFFSET...

*CONTACT_AUTOMATIC_NODES_TO_SURFACE_MOTAR,
“CONTACT_AUTOMATIC_SINGLE_SURFACE_MOTAR,
*CONTACT_AUTOMATIC_SURFACE_TO_SURFACE_MOTAR...

———{Transducer } *CONTACT_FORCE_TRANSDUCER

“CONTACT_2D_AUTOMATIC_SINGLE_SURFACE_MORTAR_THERMAL,
“CONTACT_2D_AUTOMATIC_SINGLE_SURFACE_MORTAR,
“CONTACT_2D_AUTOMATIC_SINGLE_SURFACE_THERMAL,

“CONTACT_2D_AUTOMATIC_SURFACE_TO_SURFACE_MORTAR_THERMAL,
*CONTACT 2D_AUTOMATIC_SURFACE_TO_SURFACE_MORTAR,
*CONTACT 2D_AUTOMATIC_SURFACE_TO_SURFACE_THERMAL,
*CONTACT_2D_AUTOMATIC_SURFACE_TO_SURFACE

Airbag Contact 'CONTACTiAIRBACLSINGLE?SURFACE]

{ *CONSTRAINED_JOINT_SPHERICAL...)
{ReE2 ) { “CONSTRAINED_NODAL_RIGID_BODY |
~—(rees) { “CONSTRAINED_INTERPOLATION )
—{( o0} (cONSTRAINED_NODE_SET
*CONSTRAINED_EXTRA NODE_SET
——————————{“CoNSTRAINED_SPOTWELD |

{ *CONSTRAINED_GENERALIZED_WELD_SPOT... )

{_Gravity “LOAD_BODY_Y...

_———{_ElementData
T Node Data

Powering Innovation That Drives Human Advancement \nsys



Solution Explorer Demo Video

B LS-PrePost(R) V4.7.0 (Beta) - 120¢t2019(16:38) -
File Misc. View Geometry FEM Application Settings Help

Curve

Q

Surf

Favor1

<,

Option
[>

WY DBODEG @ (@S

HidEle | ShaEle VieEle WirEle Feat Edge Grid Mesh Shrink SectMo Fringe Unref

@ -

EdgGeo | ShaGeo WirGeo

wFr EHEE O eF. v KX

ShfCtr Clear AutCen ZoIn ZoOut PicCen WVCrd Top Angle Rotx

[bgstyle fade

WAl EeH @

Persp Home ActAll BacCol Anim SelPart ResPart Flot

Fast Renderer
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Solution Explorer Example Highlights (NVH)

MNew Solution

Solution Mame:

Working Directory:

Keyword Data:

Unit System:

Case Type:

Sub Case:

new_solution

B Create Directory for Solution

CihTestData\NVH\Crash2NVH\Crash2NVH

ChTestData\NVH\Crash2NVH\Crash2NVH\sa

Length: mm ~ | Time: secands

Mass: | tonne ~  Temperature: Kelvin

Browse

Browse

Structure

ICFD

Thermal
Structured ALE
ISPH

ISPG

EM

Drop Test

DUALCESE

B Frequency Response Function
@ Steady State Dynamics

B Random Vibration

B Response Spectrum

@ ooam

B Acoustic FEM

B Acoustic BEM

Click “One Button” to create multiple
solution trees at one time:

Case 1:
Case 2:
Case 3:
Case 4:
Case 3:
Case 6:
Case 7:
Case 8:

Eigen Value

Frequency Response Function
Steady State Dynamics
Random Vibration

Response Spectrum

DDAM

Acoustic FEM

Acoustic BEM

Create Cancel

27 ©2025 ANSYS, Inc. / Proprietary. Do Not Share.

= -_:I Multiphysics Solution
=1 2% Case 1

) NYH

=+ Model
B~ Parts

-+ Solid Parts
o|--+#f¥ Shell Parts
-+#f) Beam Parts

W MCENG-MNT-BEAM

= DYNA_BEAM_WELD

-+ Discrete Parts

=)+ Mass Elements
LW MassElements

- 5a Initial Conditions
o=l Pregiress
+» Boundary Conditions
-8, Contacts

[+ General Contacts
L, General Contacts-1
Tied Contacts
Lowrde DYMA_BEAM_WELD
[=]-«# Connectors
] RBE2S
% Rigid Merges
™ Joints
-+ Rigid2Deforms
= SpotWelds
™ Generalizedwelds
-w# [ Frequency Domain

#

e, Output
[ ! ® Case_2
-1 A Case_3
[#-- 1 A Case_4
[#--1 @ Case_5
-1 » Case_6
[~ A Case_7
[#--1 @ Case_8

Powering Innovation That Drives Human Advancement

o w2 MCBATTERY-TRAY-BEAM
W% MC-TIRE-CONMNECTION-BEAM

W2 MC-TIRE-COMMECTION-BEAM

Afle* + Spring-Damper Part Definition.
il Spring-Damper Part Definition,

\nsys



Solution Explorer Example Highlights (NVH: conversion rules)

— —
1. Disable: Airbag, Gravity...

2. Contact: tied contact

a) TIED NODES TO _SURFACE CONSTRAINED OFFSET
TIED SURFACE TO_SURFACE CONSTRAINED OFFSET
b) TIED NODES TO SURFACE OFFSET TIED SURFACE TO SURFACE OFFSET
c¢) TIED SHELL EDGE TO SURFACE CONSTRAINED OFFSET
d) TIED SHELL EDGE TO SURFACE BEAM OFFSET
3. Materials: changing to linear material
Keep : *MAT ELASTIC, *MAT BLATZ-KO RUBBER, *MAT NULL, *MAT RIGID, *MAT HONEYCOMB,

*MAT CRUSHABLE FOAM,*MAT SPOTWELD,*MAT SPRING ELASTIC,*MAT DAMPER_ VISCOUS...

Change:*MAT PIECEWISE LINEAR PLASTICITY to MAT ELASTIC
4. Section: changing to linear elements
Linear element tyepe: Shell 18,20, and 21; solid 18.
5. Keep: ”Boundary Conditions” and ”Connectors” like joints, spotwelds, rbe2s, rbe3s and so on.

\nsys



Solution Explorer Example Highlights (NVH
Click “One Button” to convert crash model to nvh model.

B (5-PrePost(R) 2024/R1(4.11) (Beta)-120ct2023 - d X

File Misc. View Geometry FEM Application Settings AUl Help

B[

New Solution

Solution Name:

new solution

B Create Directory for Solution

Working Directory:  C\TestData\NVH\Crash2NVH\Crash2NVH Browse

FLET RN T TP TS

Keyword Data: C\TestData\NVH\Crash2NVH\Crash2NVH\sa = Browse

iE

Length: mm | Time: seconds v

Unit System:

Mass:  tonne ~  Temperature: Kelvin i

DUALCESE

Create | Cancel

Eehs <

Solution x| Post > : Isppframe select

Fast Renderer
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Post-Processing — Introduction of Post Explorer

113)-Dev 01May2025

ry FEM Application- Settings  Help

Solution Explorer
Subset Explorer Ctrl+Shift+T
Ctrl+Shift+ 0

* A new paradigm of LS-DYNA post-processing
in LS-PrePost
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Post-Processing — Introduction of Post Explorer

* Each selected object has its own
property tree

* Many quantities associated with this
object can be changed on the property
tree

Legend Label Effective Stress (v-m)
Fringe Level 11
Results On Scree
=l Scalar Range
Range Option | Dynamic

Ident Min 0
Ident Max 0

= Advance
Average Mone

Reverse Colars | []
Model Result Ty Frin
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Maxima
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32 ©2025 ANSYS, Inc. / Proprietary. Do Not Share.

=- Vectors
- Velocity 0
-5 Histories
%, Resultant Displacement 0
7 Traces

<«<B> 0P

Legend Label  Effective Stress (v-m)
Fringelevel 10
Results On Scree

 Scalar Range
Range Option | Dynamic
Ident Min 0
Ident Max 0

& Advance
Average None

Reverse Colors []
Model Result Ty Frin
Layer Middle
Fringe Legend

Post X

=

<4l O 12112

3.474e+02
2.978e+02
2.482e+02

ENE e
"]

\

=
2
A

@
oy
i

NEFECEEET LT EX

|>

53,
pan -43.315884 22.525267;

R EE

"
v

Fast Renderer
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Post-Processing — Introduction of Post Explorer

* Multiple models can be
shown on Split windows

* History data (XY plot) can
also be drawn on one of
the windows
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Post-Processing — Post Explorer

* Binout Support

B HPEAS e E:

* Binout history data is one of the object awroriiie
on the Feature tree

* Not all Binout branches are supported
for now

R Ge @R V[ rEaE0efd » k- wE ek 05
x| > - | pppost select 1070
Fast Renderer
. . . . 1) (Bela)-135ep2023
* ASCII history data interface will come in B
y ™ bstat
[ W% SOLID_GROUD [ density
-HT SHELL GROUP rend density @ A
the tuture T !
961
| Be-1,
of el Ted
1% sbstat plot 0 h
% abstat plot 1 a
L% sbstat_plot2 Oe- A
. /\/,/
101 | . L .
E ) b B G997
AAEmP>OPI e
bst abstat
[ ] HH ~ [P 05 b 000
abstat @ tomponent abstat @ component
I Abstat & density @ Airbag 1 A density @ Airbag 1
¢ o la__ B surface_jrea @ Airbag 1 B ges_temp @ Airbag 1
e . eesg, R e e w09 B R e
Component | "density” *surface_area' BB o
g e s "
< <
E
s £
[
2e+0 20|
b ) A & A A s
£ fo 1 1 ba.g97 0 fo 1 ] s 9a7
B[ E@ee> @V [ rFRE0eH » ki wE e kDb
For x > [ rintom mives
Fast Rendarer

34 ©2025 ANSYS, Inc. / Proprietary. Do Not Share. Powering Innovation That Drives Human Advancement \nsys



Post-Processing — Introduction of Post Explorer
* Many objects with their properties can be setup in the feature tree

* The Settings for one model can be copied and pasted to other model (if multiple modes
have been loaded)

* All settings for the session can be saved to file and be loaded back in the future

Post Explorer ’i Post Explorer
== Models -
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Post-Processing — Introduction of Post Explorer
* Many objects with their properties can be setup in the feature tree

* The Settings for one model can be copied and pasted to other model (if multiple modes
have been loaded)

* All settings for the session can be saved to file and be loaded back in the future
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Post-Explorer Demo
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Work progress of PyDYNA & PyDPF



D PyDYNA is a Pythonic package for providing a more convenient
py yna and complete way to build an Ansys LS-DYNA input deck, submit it
to the Ansys LS-DYNA solver, and finally postprocess the results

https://qgithub.com/ansys/pydyna
https://dyna.docs.pyansys.com

| Pyoyna

git clone https://github.com/pyansys/pyDyna
cd pyDyna
pip install -e .

unzip ansys-dyna-core-v0.3.5-wheelhouse-
Linux-3.8.zip -d wheelhouse

pip install ansys-dyna-core -f wheelhouse --no-
index --upgrade --ignore-installed

https://qgithub.com/ansys/pydpf-post
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from ansys.dyna.core.pre.dynasolution import DynaSolution
solution = DynaSolution(hostname)

solution.open_files(fns)
solution.set_termination(termination_time=10)

ballplate = DynaMech(AnalysisType.NONE)
solution.add(ballplate)
solution.download(serveroutfile,downloadfile)

Solver

import ansys.dyna.core.solver as solver
dyna=solver.DynaSolver(hostname,port
dyna.push("./output/ball_plate.k")

dyna.start(4)

dyna.run("i=ball_plate.k memory=10m ncycle=20000")

from ansys.dpf import core as dpf

ds = dpf.DataSources()

ds.set_result file_path(r'./d3plot’, 'd3plot’)

resultOp = dpf.Operator("Isdyna::d3plot::stress_von_mises")
result = resultOp.outputs.stress_von_mises()

Docker Service
Pre-Service

docker compose up -d

Solver-Service

gRPC Architecture

-

docker compose up -d

o o o o e o o o o e e o

\
~

BIHENI VAo - — — — —

DynaMech
DynalGA
DynalCFD
DynaSALE
DynaEM

\ DynaAirbag

g o E— o o o o E—
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« C [ 1{ dyna.docs.pyansys.com a i 3 o

a5 B8 Mydpps [ PHO @ Indexof /anonymo.. %% Settings - Passwords [ Bookmarks bar

Q  Searchthedocs ... [Ctrl]Jf {O.B(stable}'

Getting User API Examples Contribute More ~

Py \n sys started guide reference

00

PyAnsys > #&
i= On this page
PyDYNA documentation 0.8.0

PyDYNA documentation 0.8.0

Documentation and issues

A py BUEEN  python 3.10 | 3.11 | 3.12 | 3.13 | @ pypi M080 ] ©) a1 [passing]  codecov Junknown | License MER] code style black e

Overview it on Gitius

s Show Source
PyDYNA is a Pythonic package for providing a more convenient and complete way to build an Ansys DYNA input deck, submit it to the Ansys LS-DYNA solver,

and finally postprocess the results.

PyDYNA contains three submodules, [ansys.dyna.core.pre], [ansys.dyna‘tore.so\ver}, and [ansys.dyna.core.run}.

. : This module provides highly abstracted APIs for creating and setting up DYNA input decks. There are many classes supported, namely, DynaMech,
DynalGA, DynalCFD, DynaSALE, DynaEM,DynaNVH, DynaMaterial, DynalSPH, DynalCFD and DynaAirbag. Each of these classes can be used to generate
LS-DYNA keywords. Since these classes have high-level abstraction, each function call generates groups of keywords needed to define an input in LS-
DYNA.

. : This API provides features to interact directly with the Ansys LS-DYNA solver. LS-DYNA is primarily a batch solver with very limited interactive
capabilities, the service provides a way to push input files to the LS-DYNA solver, monitor the state of the running job, change the value of a load
curve and finally retrieve result files back from the server

. : This module provides the ability to start the LS-DYNA solver. This does not require any client-server library or Docker container.

Once you have results, you can use the Ansys Data Processing Framework (DPF), which is designed to provide numerical simulation users and engineers with
a toolbox for accessing and transforming simulation data. DPF can access data from Ansys solver files and from several files with neutral formats, including
CSV, HDF5, and VTK. Using DPF's various operators, you can manipulate and transform this data.

The ansys-dpf-post package provides a simplified Python interface to DPF, thus enabling rapid postprocessing without ever leaving a Python environment.

For more information on DPF-Post, see the DPF-Post documentation.
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Documentation and issues

Documentation for the latest stable release of PyDyna is hosted at PyDYNA documentation.
For examples on how to use PyDYNA, see Examples in the PyDYNA documentation.

In the upper right corner of the documentation’s title bar, there is an option for switching from viewing the documentation for the latest stable release to

viewing the documentation for the development version or previously released versions.

On the PyDYNA Issues page, you can create issues to report bugs and request new features. On the PyDYNA Discussions page or the Discussions page on

the Ansys Developer portal, you can post questions, share ideas, and get community feedback.

To reach the project support team, email pyansys.core@ansys.com.

License '

PyDYNA is licensed under the MIT license.

PyDYNA makes no commercial claim over Ansys whatsoever. This library extends the functionality of Ansys LS-DYNA by adding a Python interface to LS-DYNA
without changing the core behavior or license of the original software. The use of the interactive control of PyDYNA requires a legally licensed local copy of
LS-DYNA.

For more information on LS-DYNA, see the Ansys LS-DYNA page on the Ansys website.
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PyDYNA Workflow

PyDYNA-pre PyDYNA-Solver

- build an Ansys DYNA input deck interact directly with the Ansys LS- postprocess the results
DYNA solver
+ submit it to the Ansys LS-DYNA solver

For more information about PyDYNA: PyDYNA documentation 0.8.0 PyDYNA
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https://dyna.docs.pyansys.com/

PyDYNA - Start Server locally

Update server package automatically

Start pydyna locally

ansys-pydyna-pre-server.zip Download server package automatically Download server package automatically
ansys-pydyna-solver-server.zip  Installed the ANSYS locally Installed the openmpi package
Download server package automatically Download server package automatically
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PyDYNA - Start Server in Docker

Setup pydyna-pre docker.

Ensure that Docker is installed(Linux: Docker Engine, Windows:

Docker Desktop )

Dockerfile

Linux-binaries.zip

Docker-compose.yml

README.rst

For more information about PyDYNA:

Build docker image

Include library and .proto file,dowload from:

https://github.com/ansys/pydyna/releases/do
whnload/v0.3.1/linux-binaries.zip

“docker compose up —d”

How to start pydyna-pre container

\nsys


https://dyna.docs.pyansys.com/

PyDYNA - Start Server in Docker

Setup pydyna-solver docker.

Ensure that Docker is installed(Linux: Docker Engine)

Dockerfile Build docker image

mppdyna_docker _centos7.zip Include libraries and .proto file, download from:
https://github.com/ansys/pydyna/releases/download/
v0.3.1/linux-binaries.zip

docker-compose.yml “docker compose up —d”
do_build ./do_build
README.rst How to start pydyna-solver container

\nsys



46

PYDYNA — Pre Examples

airbag_deploy

Airbag

wing

Coupling

belted_durmmy

ball_plate >—

Explicit

icfd_cylinderflow
icffd_dam break

icfd_driven_cavity

icfd_free_convection_flow

icfd_internal_3d_flow

icfd_mesh_size \!
jicfd_plate_flow

icfd_thermal_flow )

ICFD

e railgun

em resistive_heating

em resistive_heating 2d

icfd_strong_fsi oy

icfd_rmesh_adaptivity f

icfd_sloshing /

icfd_weak_fsi

icfd_imposed_move

icfd_mesh_morphing

icfd_dem_coupling

previous example is confidential,need IGA example IGA

Y o
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7NN

em resistive_heating_2d_isopats
EM
em resistive_heating_2d_mufi_isopots
em rlc_define_func
em ric_isopotential
. canTy _rc
Implicit
rigidtest
ISPH
frf_plate_danping
/
NVH [=< frf_solid
sale_efp
SALE
thermal_sress
Thermal

metalforming

Metalforming

BucHKing Beer_Can

John_Reid Pendulum

Misc John_Reid Pipe

Taylor_Bar
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PYDYNA

(X
X
oww«

Draw model: Support draw model with pyvista

0000 )

\nsys
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Share.
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PyDPF LSDYNA plugin

D3plot

(Femzip format)

d3ssd

d3psd
d3acs
d3acp
Supported file types
d3atv
binout
Multisolver
misc

LSDA
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PyDPF LSDYNA plugin — Node, Element, global, Shell

initial coordinates Stress Thickness
: Shell X Bending Moment
Coordinates Von Mises Stress 8
Velocity Shell Y Bending Moment
Strain
Acceleration Shell XY Bending Moment
Von Mises Strain
Temperature Shell X Shear Force
effective plastic strain
Heat Flux Shell Y Shear Force
node mass scaling Shell X Axial Force
contact penetration Shell Y Axial Force
Global Kinetic Energy
relative contact penetration Shell XY Axial Force

Global Internal Energy
contact energy density

node residual force Global Total Energy
node residual moment Global Velocity

node temperature divide time

\nsys



PyDPF LSDYNA plugin — Shell, Beam,

Thickness

Shell X Bending Moment
Shell Y Bending Moment
Shell XY Bending Moment
Shell X Shear Force

Shell Y Shear Force

Shell X Axial Force

Shell Y Axial Force

Shell XY Axial Force

Beam Axial Force

Beam S Shear Force
Beam T Shear Force
Beam S Bending Moment
Beam T Bending Moment

Beam Torsional Moment

Beam Ipt

Beam Axial Stress

Beam RS Shear Stress
Beam TR Shear Stress
Beam Axial Plastic strain

Beam Axial Total strain

\nsys



PyDPF LSDYNA plugin —d3ssd, d3psd, d3acs, d3acp, d3atv

Displacement
Velocity
Acceleration
Stress

Strain

Sound Pressure Level
Acoustic Pressure

Acoustic Intensity

Displacement
Velocity
Acceleration
Stress

Strain

Sound Pressure Level
Acoustic Pressure
Acoustic Intensity

Normal Velocity

Sound Pressure Level

Acoustic Pressure
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PyDPF LSDYNA plugin — Multi-Solver,Misc

Fluid velocity
History variable

Scalar potential

Cur density Erosion data
EM Cur

Level Set Part IDS
Viscosity

Fluid temperature

\nsys



PyDPF LSDYNA plugin - Binout branch

glstat matsum reforc icvout

rwforc secforc swforc nodout

rbdout sleout
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DPF (Data Processing Framework) LS-DYNA Plugin
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Thanks!
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