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LS-Dyna Solver exists within Mechanical Interface
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SCut X Delete | My Computer - f}} E "I—.:.‘j |EE| (@) Images~ E [m[} * G e» o a2 a2 a» o
hl - -
B copy Q Find | Distributed ! - [dcComment [Bsection Plane
Dupllcate =] EEuTree' Cores 4 Sovhre PRrsfj?gtirS; AnavaSIS L™ I_Chart EAnnotation TO:JIS LE{OUt
Cutline Solve a Insert
Outline ~hox QA [@we % C-4 QA Q@Q Select " Mode- EREREE © =& [Fdpboad- [Empty] & Extend~
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—1| Definition
Type Total Deforma... i l\’r
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Integrated Workflow

mmits e%[ZE(S x 8

E= Context
‘ File Home Solution Display Selection Automation

jﬁmmi- i IL' D | My Computer - i H &

= LA

v Distributed

Simulation Setup
]:r:;ict* .

B Model (A4)

RObUSt Meshing \ VE Geometry Imports
Simulation Execution

-
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% Lsovna
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Engineering Data +" <L

2 @
13 E Geometry v 4
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Result Exploration

Model v 4
e — 5 @ Setup 7 4
z = S — _— P8 - Stress - .
— + = o i P7 - Bracket Maximum P9 - Strain - Rubber
— G Solution ./'; | Ge;metry 7| Maximum valve T M%xallmugvma)_:lmum b || 21
! = lass Over Time ue Over Time
e — e e e — ? @ RESI_IHE /'F d kg MPa mm mm~-1
0.98308 282.15 0.053466 1.76
4 0.98308 256.11 0.043474 1.52
v LS DWA 0.98308 299.49 0.063719 1.95
1.0495 243.45 0.042058 1.38
‘84 184.88 0.028409 0.87|

One environment,
everything is
parametric

Material Definition Result Comparison,

Reporting
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Application Focus Areas

* Integration with Ansys Tools e.g. Sherlock

Drop and Impact test

Product Misuse/ Failure
Containment and Safety
Machining / Cutting / Drawing
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PCB Drop Test Workflow

\nsys

Model setup in
Workbench LS-Dyna

a8 4 F

Conditions | Direct | Drop Test | Write Input
- FE™ Wizard File...
Drop Test
——_ - -, - - — —

n » Context PCB drop test - Mechanical [ANSYS Mechanical Enterprise PrepPost - B0 X N p @ @ Pined N P r
Conte e 'y V] @ - g P [ L
“ Home  Mesh | Display Selection  Automation 20 IComme Plar : 3 K d : ‘]
PCB O % +B& % & |~ * o
8 e Q  Sove | Insert = Update Generate Siitace Controls. Mesh  Metrics Q Qv &% QA QR | Sdect RMode= FUE . Vo ==
Various linear Fonil el O - Edt™ Dispay- —
| . ial e I d e Anvlyis Settings Drop Test ANSYS glay
elastic materia Outine ~10%x| Qa@ed % C-+QQAQa sda : T e03s
Name - ‘ o TargetRotation (X) | 1 00 A
models - N ———
@ Model (c4) Drop Rotation (Y
A eyl Drop Rotation (Z
Define B Drop Height v
Drop Height 1000 mm v
Foam, v
Help
Fu Chang EPP .
material model 5 v T
-/ Inita
& o
v3Ox lar Data R E=k
3e3 Steps |End Time 14 |
o 1 13.¢-003 °
Casing - , |
Polycarbonate 7 solution (c6) g R O oot s bsmotcaty gonemed T
ope g g {5 Solution Informatic geometry about the global X axis The Target geometry is created on
bilinear isotropic i el entaing & non-zero vakue ino this input S
i Details of "Mesh > 3Oox specified using the
hardening o Dy A
Display Style Use Geometry Setti al

=/ Defaults
Physics Preference  Explicit

N e

Assigning materials Meshing components
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PCB Drop Test Workflow

\nsys

Solve model in
Workbench LS-Dyna

C: PCB drop test
PCB wM
Type: Equivalent (von-Mises) Stress
Unit: MPa
Timne: 1,2632e-002
2020-04-14 08:46

86,48 Max

=
o
£
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C
O
i
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Material Models Support

Properties of Outiine Row * o %
A B C D |E
oy e . . i Property Value Unit vl |Gl
* Additional material models have been introduced for R = Erwesrorr— e
applications using Fabric\Foam s | @ ey 7 s EEE
. . . . . 4 |2 18 I1sotropic Blasticity 0
* Can be imported to Engineering Data from .k file using ; Derive fram toungsod... 7|
EXternal MOdEl 3 Yo.ung'slModl..lIus 2.5E+07 Pa ;I [
7 Poisson's Ratio 0.2 0
* These definitions generally follow the input card with - il A =
the variable names added as a suffix > |0 |5 ST cusAE FoR &
11 B {4 pefinition &
2 Tensile Stress cutoff, tsc 3.9E+05 Pa =2 T
13 Rate Sensitivity via damping coeffident, damp 0 =
14 =] EI Yield Stress versus Volumetric Strain, lcd j Tabular |:|
B LSDYNA External Model - MAT | - — . H
T *MAT_ELASTIC 15 Offset 0 Pa ]
T8 =MAT_ORTHOTROPIC_ELASTIC
T8 *MAT_ANISOTROPIC_ELASTIC
T8 *MAT_PLASTIC_KINEMATIC Anns

T8 *MAT_BLATZ-KO_RUBBER

T *MAT_HIGH_EXPLOSIVE_BURN

T *MAT_NULL

T8 *MAT_JOHNSON_COOK

T8 *MAT_POWER_LAW_PLASTICITY

T8 *MAT_PIECEWISE_LINEAR_PLASTICITY

7] *MAT_CRUSHABLE_FOAM

T8 *MAT_SIMPLIFIED_JOHNSON_COOK

£2) *MAT MODIFIED PIECEWISE LINEAR PLASTICITY
T8 *MAT_SIMPLIFIED_RUBBER/FOAM

T8 *MAT_BILKHU/DUBOIS_FOAM MAT_FABRIC
T8 *MAT_FABRIC

Y \NnSyYS
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Shell Meshing

Optimized Shell Mesher available

Without Fill Holes

Advanced

Mumber of CPUs for Parallel P... | Program Controlled
Straight Sided Elements

With Fill HO|eS Rigid Body Behavior Full Mesh

Triangle Surface Mesher Advancing Front

Use Asymmetric Mapped Mes... |No

Topology Checking Yes
Use Sheet Thickness for Pinch | No
Pinch Tolerance Default (3.647% mm)
GEnerate Fincn on Hetresn Mo

Sheet Loop Removal Yes

toup Removat Tolerarce [ 3-mmm

\nsys
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Volume Meshing

£y Feature Detection I
@ e step [  Engineering Model [Be{ Feature Detection
1221660 6Max B * Insert a Feature Detection object to
102706 A Python Code . -
L Q detect various geometric features
(Fillets, Holes, Chamfers etc).

(i) Press F1 for help.

Final mesh:
e ~215.000 elements

* At,,;,=9.30E-08s

¢ Mass scaling (At,,;,=2.6E-07s):
e ~1.5E-04% part scaling
* 315 % element scaling (max)

2021R2 — Max AR*=53, Min CL=0.05mm ‘ ‘ 2022R1 — Max AR*=7.6, Min CL=0.16mm ’

Y \NnSyYS

©2022 Ansys, Inc.. Confidential




Multi-Step, Multi-Case Supported

* Multi-step impact analysis using a
series of small restarts is supported

* Multiple cases defined in a single system
- Initial conditions: Velocity & Drop Height

- Rigid Wall (including orientation)

e All cases evaluated in one solve

 Total Deformation
Type: Total Deformation
Unitm
Time: 0153 5

0.17796 Max
0.16
L 0.14203
. 0.12407
O 0.1061
L 0.088137
L 0.070172
E 0.052207
of 0.034243
0.016278 Min

B[ L5-DYNA (B5)
Azl Initial Conditions

: = Dr
?.......J'=° Drop Height 2
(Eﬂ Analysis Settings
.+~ P Rigid Wall
=)&) Solution (B6)

etails of "Analysis Settings"
Step Controls

End Time

Time Step Safety Factor
Maximum Mumber Of Cycles
Automatic Mass Scaling
Mumber of Cases

0.000 0.050

0.100 (m)

0.025 0.075

—p Fre-Stress (Mone)

----- & 5 solution Information

* Postprocess on a per case basis

0,001 s
0.9
10000000
Mo

2

Y \NnSyYS
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Integrated Postprocessing

Outline

Details of "Normal Stre:

Name -

-8 Cross Sections
-,¢5k Coordinate Systems
-8} Connections
& Mesh
% Named Selections
[ L5-DYNA - d3max (85)
#1--,/@ Initial Conditions
/1 Analysis Settings
fone 8, Fixed Support
=5 Solution (B6)
5 Solution Information
88 Total Deformation-2bodies-d3plot
@ Total Deformation-2bodies-d3part
@ Equivalent Stress-slbodies-d3plot
@ Equivalent Stress-allbodies-d3part
@8 Equivalent Stress-2bodies-d3plot
~ /&0 Equivalent Stress-2bodies-d3part
- /&8 Total Deformation-allbodies-d3plot
/@ Total Deformation-albodies-d3part
@8 Normal Stress X
@ Normal Stress-Y
@ Normal Stress-Z

Scope

Scoping Method Geometry Selection
Geometry Al Badies
Definition

Type Normal Stress
Orientation X Axis

By Maximum Over Time
Separate Data by Entity | No

Result File (Beta) d3max

Coordinate System | Global Coordinate System
1zntifier

Integiation Point Results

Display Qption Unaveraged
Results
Minimum 1.7203¢-007 Pa
Maximum 2.1029¢+009 Pa
Minimum Occurs 9n | Solid - punch
Maximum Occurs Oi, | Solid - concrete

~1ox

~4Ox

Q CICE S ae @ | Select "k Mode~

B: Copy of Copy of LS-DYNA

Hlorrnal Stress-X

Type: Normal Stress0( Axis) {Unaveraged)
Unit: Pa

Global Coordinate System

Maxirmurm Over Time s

9/13/2022 5:53 PM

210299 Max
1.8711e8
1.6304e0
1.4076e0
117500
0441768t
71243:8
460608
2.48%4e8
1.7203e7 Min

Graph

Animation o]

M 20 Frames

D3Max support

[Pa]

d3max
aspart
d3part0l

Messages | Graph

d3partl2
d3plot

d3pletdl
d3plot2

ER®

[ Clipboard = [Empty] @ Extend~ 9 SelectBy~ @ Convert-

0000

0400 0.800(m)
- ]

0200 0.600

v B O X | Tabular Data
A | Time [5] | [ Minimum [Pa] | [ Maximum [pa]
< = 17203e-007 _ 2.1029e-009

User Defined Result 2

A: Static Structural
User Defined Result 2
Expression: a+13816
Time: 3 5

8/16/2022 10:43 AM

34667 Max
30113

25560

21006

16453

11899
7345.7
2792.2
-1761.4
-6314.9 Min

34667

20000
10000

-6314.9

©2022 Ansys, Inc.. Confidential

B Convert~ =

Display Graph (G)

Turn on/off graph
display in the
current viewport

(1) Press F1 for help.

Display Chart with Results

08

1.6 v
0.000 0.150 0.300(m)
T ]




Summary

= Multiple Cases - Drop test workflows

" Trace Mapping support for Printed
= Material Properties Support

= Meshing Support for Explicit

= |mport Keyword Files (ongoing)

= Post processing Performance

Solver Support

= SPH, (S)ALE

= (Beta) : BEM- Acoustics, ISPH, ISPG
= Packaged LS-DYNA Solver 13.1

Circuit Boards

- A - B

1

a2 @ Engineering Data "
e @ Model
4 @ setup

5 Solution

] @ Results

2 ﬁ Setup

Input Keyword File

v a

LS-DYNA
Cl= Context Systems B,C - Mechanical [Ansys Mechanical Enterprise PrepPost] - o x
Home Environmen t Display Selection Automation LSDYNA Pre @ e
D % éj} H & E" commands (@ images~ & @ @ Force @ @ Fxed (‘:'? Ea & Q‘{ D E 'Q‘( B
4 [JCommen t [HBsection Pi i @, T e (5 E et “nas Zaat
Dup\'lcate Q Sov\ue Anav\ysls‘ L1 Chart B annotati \ne'rtlal Ln'ads &, pressure Sup?nrts & Displacemen t Cond'ltmns DF\Ee'ct D\rﬁiga'rést Wn;ﬁe\?lput Keywo[rgei\g]anager V\e'ws
Outline Solvers Insert Structural Imported  Drop Test Toolk
Cutline ~10x| i @a@le® %[04 QA Q@ Q) st RModer ® W § | Mechanical Scipting v A
Mome = = ‘ i BSE- B> @ B B
T Project* ~ . -
S 5 Model (B4, C4) Mew Script 1 : Description
----- 5] Geometry Imports 1
----- @ Geometry
e
e
&
]
e
&+, LS-DYNA (B5)
----- il nitial Conditions
i /[l Analysis Settings
@ Displacement it
o @ Velocity
@ Rigid Body Constraint
g1 Section
Et-,{&] Solution (B6) |
-5} Selution Information il
{80 Total Deformation
"y [ Python Result v 1
Details of "Section” >~ 1Ox ! — +
Geometry Graph * 3 O X Tabular Data *40Ox Shell @ ) -
Seoping Method Geometry Selection 202 .
Geametry 1 Body import os
= Dennition import mech_dpf .
Method = import Ans.DataProcessing as dpf
Formulation Fully Integrated Shel..,
L5-DYMA ID 16
Type Section Shell
< >

Through Thickness Integration Points | Program Controlled Mesh Metrics | Graph
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\nsys LS-DYNA

RESOURCES ~ SUPPORT ~ TRAINING ~

Welcome to the LS-DYNA

Product Space

Bookmark this page for easy reference to all the resources you need to learn, find examples or

solutions, interact with others, or receive support for LS-DYNA.

DOWNLOAD THE LATEST RELEASE » INSTALLATION & LICENSING GUIDE 4 FREE STUDENT SOFTWARE 4

WHAT'S NEW
Ansys

Looking for learning content? Start Sign Up for the 10 sessions on LS- Check out What's New around LS-
with an On Demand Webinar! DYNA at Level Up 3.0 DYNA!

MORE DETAILS MORE DETAILS MORE DETAILS

Community

ISIT TH OSP IN
RECENT ACTIVITY HELP OTHERS VIS E AEROSPACE WORKING GROUP

What is the use of the plugin Submodeling in Random, Unable to open ‘Video Options’ Storage o

T ety ot DA] W YOGS P A, S gy ¥ X IYmcnonminon o o m ad s aanm [ and i s o R i it e 2o i e aansd Riemwall






