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This Is MSC.Software

= MSC.Software is the Computer Aided
Engineering (CAE) industry’s original
leader, growing from “the Nastran
company” into a true market and
technology leader for simulation
software

= MSC.Software solutions range from
CAD-integrated simulation tools,
independent finite element analysis
(FEA) and multibody simulation, to
simulation data and process
management

= MSC.Software is a private company,
founded in 1963, and belonging to
Symphony Technology Group (STG)

MSC A Software’




MSC.Software Product Portfolio

Actran — Acoustic Simulation

Adams — Multibody Dynamics Simulation

Easy5 — Controls Simulation

Marc — Advanced Nonlinear and Multiphysics
MSC.Fatigue — Fatigue Simulation

MSC.Nastran — Integrated, Multidisciplinary FE-Solver

Patran — FE Modeling and Pre-/Postprocessing

SimDesigner — CAD-Embedded Multidiscipline Simulatio n

SimXpert — Pre-/Postprocessor with integrated
Multidiscipline Simulation

SimManager — Simulation Data and Process Management

XFlow — Mesh-Free CFD
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What Is SimDesigner?

« Complete solution for the
design-engineer

— CATIA based & complete user
interface integration

— Linear capability of leading
MSC.Nastran Solver

— Nonlinear and thermal
functionality of Marc Solver

— Motion capability of Adams
Solver

— Generative: Native geometry &
associativity assured
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Product Development Challenges — Why CAD Integrated Analysis?

* New product development

— Compressed product cycles Structural
Analyst

— Design flaws occurring late
In development Design

. Engineer
— Time-to-market pressures
— Increased product complexity

* Resource and technology
— Overworked analysis teams

— Analyst wants access to native
CAD

— Corporate initiatives to give
designer simplified tools upfront
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Multidiscipline Integration
Workbenches

 Workbench Integrated
with CATIA V5

— Structures Workbench
(Nastran for Lineatr,

>

MarC for Nonllnear) N Llnear Structures JA Motion - Flex
— Motion Workbench (Adams)
¥ ¢ L= &
— Thermal Workbench (Marc) .:_ y =

— Crash Gateway (LS-DYNA)* %

e CATIA Friendly GUI
e Automatic Meshing

Thermal Non-Linear

e Results Post-Processing

e Export True Analysis
Input Decks

* Does not include solver.
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Motion Workbench

* Dynamic motion simulation on V5
assemblies and kinematics

* Automatic conversion of CAD
assembly to a motion model

e Simulate mechanism with
contacting parts
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* Rigid and flexible bodies

¢ Seamless integration with Adams
Solver
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 Load transfer to structures

* View animations and XY plots of
resulting motion

Vertical Application: SimDesigner Suspension for
Simulation of Suspension Assemblies;
interoperable with Adams/Car
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Structures Workbench — Linear
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« Generative linear analysis E
capabilities within V5
* Linear Static
* Normal Modes
* Buckling
« Eigenvalue
* Frequency Response

« Embedded MD Nastran Solver
* Automeshing capabilities
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* Single graphical user interface for
modeling and post-processing
results - — ‘ "
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Add-On: Composites Module

Specify the laminate characteristics such as
material properties, fiber orientation, and thickne SS
of each lamina

Interface to CATIA Composite Part Design (CPD)

la@s 20 &

i
sl Er e

9 e nRA L0 0 EE B
T =

MSC A Software




Structures Workbench — Nonlinear

» Generative nonlinear analysis
capabilities within V5

 Embedded Marc Solver
e Contact and large deformation

* Geometric nonlinearity

« Material plasticity

e Thermo -mechanical
coupling
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Thermal Workbench

+ Generative heat transfer e
capabilities within V5
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e Embedded Marc solver
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« Steady-state or transient
analysis

DPEay T am

L5 N B e O S

e Thermo-mechanical
coupling

 Simulate heat-transfer due to
conduction, convection and IO,
flux
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* Temperature distribution for
subsequent use in structural
analysis
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What i1s SimXpert?

E ~ Structures &
=, Thermal System & Control

Complete Solution for the Analyst
Multi-Discipline Environment
High-Productivity GUI
Automation by Templates
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SimXpert Structures Workspace

e Complete linear, nonlinear

structural FEA modeling
— Geometry modeling/cleanup tools Esssa_SSS S
— Meshing, mesh editing, mesh morphing
— Loads, materials and boundary conditions

* Analysis
— Linear
— Nonlinear
— Statics
— Normal modes
— Buckling
— Frequency response, transient response
— Contact (2D, 3D, rigid bodies, flexible bodies)
— Coupled structural — thermal
— Analysis chaining
 Review
— FE post-processing

— State plots and XY charting
— Custom reports
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SimXpert Motion Workspace

 Solver: Adams
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* Modeling

Creation of components/ construction objects

— Ground part, rigid moving, flexible moving part
— Creating hardpoints, hardpoint pair

— Location, orientation

Set up Connectors — Connections toolbox:
Joint couplers, bushing

— Rigid joints / flexible connectors

— Contacts toolbox — (define contact incidents — N
curve-to-curve, point-to-curve, body-to-body) S8pges mdn SoiEv i TheRl

— Translational and torsional springs/dampers SN e

Forces toolbox
- Applied force, torque,
- Rotational spring-damper, translational spring-damper

* Analysis

Kinematics

Gravity

Full system Dynamics
Static

Quasi-static

Review

Animation
Charts

Can be displayed together - by changing window layout
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Some Useful Geometry Tools

* Virtual topology — suppress edges during meshing
« Midsurface creation

 Surface extend

« Solid defeaturing: delete features, move faces, filter by diameter, ...

Cleeomety beteatung [0 sl
Mode: () Identiy (@) Modify
Identification
Select Entities: BODY/40 ¥
Identify: Holes |Z|

Min Hole Radius:
Max Hole Radius:

Modification Faults

Entities to modify: )
Modification type: Offset IZ|
Distance: 2 (mm) k
Direction '-é'-' +  [®

Chamfers
Small surfaces
Small bodies
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Some Useful FEM Tools

* Create or remove hole / cutout
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« Many quad — split options,
transition to surrounding mesh \
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e Split mesh at selected node /‘_ﬁ{g\
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e Interactive mesh size (geometry based)

« Penetration checking W
 Mesh morphing B 5ot Eemens

Split; (&) Elements ) AlongLine (O Cutting Plane

« Manual quality enhancement e

Mesh Transition

[] Split Attached 10 Elements

« New Tetl0 Mesher: less elements, better quality =~ |5y, Cr———

* Improve bad elements already during solid meshing =

 Nastran Geomcheck, TetlO0 linearization
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Automation with Templates

e Macro record

mhy Contrals

ﬂ Actions
S Templates
@ Published

« Or write own actions in Python

-
¢SCA.Process.Process Optional="Automatic” filterOutputs="false” inputUI="Parent” name="NMacrol0" version="1.0" workspace="">

<Meta name="CurrentVersion"s1.0000</Heta>

<Meta name="Description"sMacro recorded on 09/08/2010 at 16:45</Meta>

<Meta name="DetailedDescriptions

</Metar

<Meta neme="SessionUnits"smm, t,s,kelvin, degree, N, joule</Hetas

<Meta neme="model"stest rib.xmt_txt.SimXpert</Metas

<Meta name="productNeme">SimXpert</Heta>

<Meta name="versionInfo">2010 [Build: V4.0.CL166] </Hetax

4hetionsr
45CA.Process.Reference Optional="Automatic” RelativePath="_ PLUGIN MSC/AppFrame/File/ IMportGecmetry.act” inputlI="iction
<InputRef name="filename" value="C:/kunden/facc/test_rib.imt_txt"/>
<InputRef name="filetype" value="Parasolid"/>
<InputRef dynamicInput="trus" nawe="partPerBody” value="true"/>
<OutputRef name="success” value="true"/>
<Meta name="InsertVersion">1.0000</Hetar
<Meta name="Label">IWport Geometry... 1</Hetar
<Meta name="UsedVersion"rLatest</Metar
<Meta name="pos">30x30</Hetar
</8Ch.Process.Reference>

<5Ch.Process.Reference Optional="Automatic” RelativePath="_PLUGIN_NSC/Actlons/Neshictions/surfacellesher.act” inputUI="N
<InputRef name="surfBodyToMeshEdit_'>

<value>
<gesture><![CDATAL(
VIEW = {
YUP = (0, O, 1, }

VPN
VRP
pup

{ -0.57735, -0.57735, 0.57735, }
{ 1.36524, 0.0952527, 1.26999,
fnon R sy

Create or edit macro in flowchart mode
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Template Builder: Macro?

Build process using standard actions

Browse...

Actions

Analy sis

AppFrame
CAEGeneral
ConnectionRegistry
Copy of Enterpriseliew
Crashe

Durahbility
EnterpriseWiew
JobSetup

Madeling

Mation

Optirmization

| T

SetWView 1

Save_1
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SetWiew 2

AcouskicsAckions
EoltModel
Cornpisites
Elementactions
ElementCreateActions
Generichckions
Geametryackions
GeametryAckionsy'z
LS Ackions
Meshactions
MidSurFace
Modedctions

Parameter

Palpline_Spline_1 Set Wiew_:
& Washer
L Delete
Delete Fillet

Exkerd

Curve Revolve

From Elements

o
4 Et Flip Suppression

Curve Sweep

4 Iﬂl* { UIn) Suppress many
Dir ection

4 E|+ Hole

’ Ea‘ Dielete Hale

Flare

Mave To Current Part
Arc

Circle
* [E] Direction
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Automation with Templates

Examples:

« Seamweld and bolt creation
« Excel reporting

* Word reporting

« Create own postprocessing output
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