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1958 - 1996 - Totally Integrated 2009 - TIA Portal provides 2013 - Siemensis currently the Future — virtual and real production
Beginnings of production  Automation (TIA) enables access to all automation only company whose worlds increasingly merge. On a ““Digital
automation: Siemens interaction between tasks technologies combine the real Enterprise Platform””, product
receives the patent for all automation components and the virtual production world  development and production are
SIMATIC under one roof integrated step-by-step through
EI—‘B‘H",_ TEMS ACT|VE industrial IT and software
SBOoRs ihnn otec mj @P}‘eaﬂm‘ .
MirErE N N N I B B | | | | | | €11+ b||||0n
1958 1995/96 2001 2009 2011 2012 2013 2016

Menior in investments

- ICS’
Production since 2007

engineering and execution

Beginning ca. 2000 - software for
product and manufacturing
design becomes
 increasingly
important
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Solid EdgefERFAFMkl: Solid Edge Branded Portfolio
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T—{X Solid Edge & Femap

Marketing
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Sales Channel

Next
Generation
Solid Edge &
Femap

SIEMENS

Academic
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friendly Online
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Delivered with ST9

SIEMENS

We will continue to invest here...

PDM

Clarity

MEANS OF MANAGING DEVELOPMENT DATA
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THE PLM STUCY, 760 RESFOMIENTS LIFECYCLE m

*Chad Jackson, Lifecycle Insights
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* Built-in PDM
e Zero setup: No IT resources, no SQL
* Instant search & where used
» Solid, basic release/revise process
““Meeting customers where they live””*
« Teamcenter Integration for Solid Edge
* Addresses virtually all top field requests
* Integrates active Workspace natively
» TJop customers (P&G, SEB, Robbins) jJumping straight to
ST9 based on release content

Siemens PLM Software



Delivered with ST9
. . SIEMENS
Increased investment going forward...

* Cloud-enabled provides cloud benefits, without forcing a new way of

working
 CAD that follows you from device to device

» Excellent collaboration via DropBox and more
o Super reliable, in spite of Internet glitches

* Mobile strategy is Microsoft centric
* Viewers for all devices (i0S, Android, Windows)

Flexibility is key « CAD productivity on Surface — continue to

e Cloud OR Desktop build/leverage Microsoft relationship

» Perpetual OR
Subscription « Continue to invest in cloud, pen-based computing, additive,

« Monthly OR Yearly and other hot areas — with a focus on adding real value.
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Femap with NX Nastran T, BAAICAEFE DA

FIOEFD for Solid Edge e EMTCADREANIEZ L CFDIFERE
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Solid Edge Simulation

Simulation Express
Included with Solid Edge
Classic

Femap Mesher

First Pass simulation

NX Nastran Solver

Part Structural Analysis
Sheet Metal Structural
AEWATTS

Create Multiple Studies
Direct Connection to Femap
Six different Structural Loads
Multiple Constraints

Full control of Meshes
Word or HTML Reports

Simulation

Included with Solid Edge
Premium

Femap Mesher

First Pass simulation

NX Nastran Solver

Part Structural Analysis
Sheet Metal Structural
Analysis

Assembly Structural Analysis
Create Thermal Studies
Create Structural Studies
Direct Connection to Femap
Six different Structural Loads
Multiple Body Loads

Five different Thermal Loads
Multiple Constraints

Full control of Meshes

Word or HTML Reports

Femap

Analysis centric FEA

CAD Independent

Solver Neutral

Finite Element Modeling
Mid-plane Extraction
Weldment modeling

Data surfaces

Finite Element Meshing
Assembly Modeling

Beam Modeling

Composite Modeling

Pre and Postprocessing
Contour and criteria plots
Deformed shape animations
Dynamic cutting plane & iso-
surfaces

Full output selection

XY Plots

Customization

Native Windows application
More...

SIEMENS

FIOEFD for Solid Edge
Intuitive User Experience
Native Solid Edge data
Embedded Fluid Flow
Embedded Thermal
Simulation

Geometry & Simulation data
are synchronized

Fast automated mesher
Unique solver

Parametric study and design
comparison for ““what-if>~
analysis

Intuitive and easy to use for
non CFD experts

Availability of Special
FIOEFD Modules:

Joule heating

Electronics Cooling

HVAC

Advanced

LED




Complementary CAE products are sold based on the customers specific requirements and SIEMENS
workflow

Simcenter 3D Mesh-Centric Analyst Workflow

2 e Provides the analyst a CAD-Neutral, Solver-
Multiphysics Neutral Environment for FEA Modeling and Post-
Processing

waultiphysies

NASTRAN BDF

1_1_!.“-" C‘y N .
e 1\"' "77':,:

B e Powerful FEM tools for model creation, editing,
i_ @ and verification based on either, mature
— geometry or legacy FE models

q““‘ﬁ,, e Efficient reuse, update, & integration of legacy
FEMs from all industry standard FEA solvers

e Primary User Interaction is with Nodes,
Elements, Materials, Properties, Loads and
boundary conditions

e Analyst-driven tools for grouping, model
visualization, and post-processing of large
output datasets

£y \;a\
Yoy, e

NASTRAN OP2

Optimjzatio™
Optimizatio®
e Accommodates analyst centric workflow

Geometr Centrlc DeSIgn Mesh-Centric Analyst requirements for specific FE entity ID Control
Workfl e Fully Integrated API for further streamlining and

customization of mesh-based analysis processes
Restricted © Siemens AG 2017
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The Simcenter Portfolio

multiphysicg

cures

Dyn,
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Cs

Optimizatio®

Restricted © Siemens AG 2017
Page 15

SIEMENS

Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS
Simcenter 3D & NX Nastran

Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS
STAR-CCM+
Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS

LMS Imagine Lab Amesim — System Synthesis

Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS
LMS Test.Lab & LMS SCADAS

Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS
HEEDS - Multi-Disciplinary Exploration

Simcenter™ Portfolio for Predictive Engineering Analytics SIEMENS
Teamcenter - Model & Data Management

Simcenter™ Portfoliofor Predictive Engineering Analytics SIEMENS
Femap

™ p,
onter™ Poy,
o )

a0 & Crp
gmulatio,

Pacel 4802 2018 Semens PLM Softasre
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Simcenter™ Portfolio for Predictive Engineering Analytics

Femap

SIEMENS

Extensive
Nastran
Support

Linear Statics
Normal Modes
Buckling
Dynamic
Response
Optimization
Nonlinear
Heat Transfer

Rotor
Dynamics
Aeroelasticity

Restricted © Siemens AG 2017
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Airframe Loads
Airframe Stress

Space Vehicle
Stress and
Dynamics

Ship Hull

Offshore
Platforms

Geometry
Clean-up

Model

Visualization

Pre- and Post-
processing

Customization

Mesh-centric
FEM

Mesh Creation
Mesh Editing
FE Model Reuse

Siemens PLM Software
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_ _ - _ SIEMENS
Mentor Graphics’ Mechanical Analysis Suite of Tools & Integrated Solutions

FIOMASTER® * ﬂ FlIoEFD™ FloTHERM®

Full thermo-fluid system level Engine Cooling

- Vehicle thermal Management 4 '

LED Optical & Thermal
Characterization

IC & PCB
Electronics

=2
.E Subsystem &
— System
a
M
1 | S—
a )
i Power Semiconductor
MOSFET/IGBT —a
Thermal ]

Characterization &
Reliability Testing
[

Power electronics
components and
modules (IGBTs)

wi

IC Package Calibration

Aerodynamics

*Formerly called “Flowmaster™

Restricted
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Industry

Automotive and Transportation Industry

Domestic Appliances

SIEMENS

Motor Racing

ﬂ Engine

i | &Pumps

Windshield
Control  Wipy
Unit

cylinder
Head
Cooling

Turbocharger Headlight
Thermal
Effects
Engine
Manifold Filter
esign
Valve Design

Climate

Dashboard Electronics

Extern:
Aerodynamics

Cabin
Comfort i
Modeling . y

Catalytic

: / Converter

. |

Ahausmm

After-treatment

Power
Brake
Booster

Windshield
Deicing Ducts

e ¥
e /
q.r

Faucet
&sink
Fittings ,é/

L

Fridges &

o | — Freezers

extraction
Hood

Kitchen
Lighting
Domestic Boiler
Component
Design \ &

Light

Switch
&’ Modeling %@

Radiator
Desian

Wine
bottle
Stoppen

Airbox Exhaust Duct

Radiator in Side Pod Rear Wings

Engine Manifold

Barge Board

Ventilation Wheels
Design & Arches
. . - .
Electronics Industry Built Environment Process Industry
= Solar Domestic Pipework
Rack L2 External * Fans N Packed Flues &
Mounted “aﬁh Consumer Building Barielg b Bollers &bucts Fluidized . Towers himneys
Fans& Equipment. Connectors Electronics ‘\ i Prare
Cooling &Switches ) | ¥ Fans & Air “ K ack
. Equipment N Audio/ Conditioning I .
! Hi-Fi 4
Computers& =N Gas W -
Peripherals / oo ' B burners .
2 Disk = Filters & 3 Pilers|
< Drive nborsiorissl S i Ven Stirred
Cold Plates & CleanR Tiblgs Systems il tanks
Chiller blocks 3] FO0m
m Multimedia \ﬁ :j
™ é E ~
" Packaged ICs & L
W Semiconductor \0/ ﬂ
Heatsinks % Economizers
| oee
/“— 4 : Gas
Gray 3 LED Car Parks o Cleaning
Networking / vaives Systems
Telecommunications [ -~ I Classrooms “™"
i Lighting & -
pesign A4 | I X Dy Hospital
-Automation Wards Dryers - = umps
% Power Liquid & - L
Electronics Cqullng wasl Ovens i \\ R Particle 5
Pumps Heatpipes Centers Pipest — e ilters
| | Ducts Cyclones P8 Separators
£ - e eat exchangers
| = Meters
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€ Mentor Graphics Corp. Company Confdkntial
www.mentor.com

AR
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© Mentor Graphics Corp.  Company Confcentisl
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FIOEFDIJBEHERE
FEEmR L e mM<s BEEHHEE V<10
WATER STEAM (REAL GAS WITH POSSIBILITY SEHIE M<30

OF CONDENSATION)

OF CAVITATION)

HUMIDITY
= A=E
NEWTONIAN
NON-NEWTONIAN LIQUIDS COMPRESSIBLE LIQUID swwE
MAIN CALCULATIONS CAPABILITIES MAIN CALCULATIONS CAPABILITIES
§ RBSHBESR § N, BoARA
§ MASENERYEE ( FZREMYSZRERMY ) § BN/, FFUR
§ BATRSEHINTR § . EREfhERRE
§ IEEMERR § IERSANZE (TEC)
§ fEdElE (XBEE, R . R) § BE , PCB, #uzsL
§ EEHH § LED f&#l
§ SRS |, LRIk § ETEESE
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FIOEFD for Solid Edge
Providing you more opportunities

FIOEFD for Solid Edge 25228 FCAD :

FIOEFD{E/IAEB LA A\Solid Edge
FIOEFDIEIRMIRNIARF M RIPEINE THE%
FIOEFD5E£F!FSolid Edge[R4HICADEERE
FIOEFD{H BTN B 5CADIERUALRIRIEEL
FrBRYAIE IR TEEBESolid Edgeh5Ehk
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Joule heating (Electrical condition)

SIEMENS

Heat Pipe

PCB generator

Two-resistor component

+ |+ |+

Metwork Assembly (Delphi)

EDA Import

Tracer

HVAC Comfort Parameters

DO Radiation model

Monte Carlo Radiation model

Ray visualization

LED Model

UV Germicidal Irradiation

Film Condensation/Icing

\Water absorption in Solids

Hypersonic option

Combustion option

Siemens PLM Software
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SIEMENS

FEMAP v11.4+ Sneak Peak

High Performance Data Mapping —
new algorithm 1000x faster

Meshing Toolbox — Rigid Element Auto
Update

Graphics — Feature Line Plots

Charting — on-the-fly transformations,
complex data plots — automated
shear/bending moment diagrams from
free-body data

Translatian vs Phasa
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Solid Edge ST10 Sneak Peak

A few selected things that we are working on... SIEMENS

Continued Synchronous & Assembly Investment Reverse Engineering (Beta atop ST9)
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