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Robots are everywhere... some examples

Medical ..and more

Manufacturing Logistics




Key Trends / the future is
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Future manufacturing market requires speed, flexibility, quality, which yields
obvious gaps across all industries
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Digital Transformation with a Comprehensive Digital Twin
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Closing the Loop with a Comprehensive Digital Twin

* & & »
e & » »

SIEMENS




HOW CAN YOU

offer a flexible
solution with high-
tech performance
faster?




HOW CAN YOU

Know your
product
performance Iin
real time?




HOW CAN YOU

design energy
efficient products
without
compromising on
performance?



HOW CAN YOU

~ launch increasingly
- complex products
faster?
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Business value from reliable

Digital Twins

Simulation & Testing Multi-discipline Industry specific
en hanced capabllltles integrated & scalable solutions know-how & best practices
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Simcenter Portfolio
Engineer innovation for Robots performance

Performance
Throughput, Production rate, Precision/Accuracy

*p\o\'ation & Ang ye
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CAE

Reliability

Safety, Durability, Maintenance, Contaminants, N&V, Thermal

Engineer
Innovation

Efficiency

Energy, Material, Wear, Waste
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Performance within the Siemens digitalization solutions

Production Plants

Plant Simulation

Production Cells

Process Simulate

_\
- Mechatronic
Machines Gl Concept Designer
________________\
Machines & Simcenter

Components Amesim

Components &
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Automation
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Performance within the Siemens digitalization solutions

Production
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Simulation for Robots Performance
Covering a wide range of applications
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From NX MCD to Simcenter Amesim workflow
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= Signal Connection

Select objects and use MB3, or double-click an object
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From NX MCD to Simcenter Amesim workflow

MCD

@/4’ Main Purpose
» Debug machine kinematics and validate machine

functioning
* Motion of rigid bodies (it requires 3D data)

Easy animation and virtual commissioning of
machines
* SiL bundle SIMATIC Machine Simulator
to include telegram simulation of drivers
» Kinematics, collision check and material flow

Simcenter Amesim

/’ Main Purpose
@ * Analyze and optimize multiple KPIs (cycle time,

energy consumption, vibrations, motion
accuracy...)

e Optimize the PLC control parameters

* Multi-phsyics (thermal, mechanics, electric and
Ifuids) system simulation (mainly 1D, it requires
component parameters but not necessarly CAD
data)

* Virtual multi-physic system integration
(machine or process) in a single 1D environment

* Possible 3D animations of physics usign simulation
results

SIEMENS




Design challenges:

Optimal sizing of components to
reach desired performances

Truly multiphysic simulation of
the complete system (fluid,
thermal, electrical, mechanical)

Trade-off between performance
and energy consumption

Evaluate PLC code modification
impact on performances

CNC machines



Main axis motion control and energy consumption
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Main axis motion control and energy consumption

- Simcenter Amesim - CAD animation with simulation results -
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High-fidelity models for MIL in SIL and HIL applications
Simcenter 3D Motion & Simcenter Amesim

Holistic simulation
including Dynamics,
Actuation and Controls

Co-simulate with
Simcenter Amesim &
Simcenter 3D Motion

Exploit the systems
potential by simulating
the real behavior

And assess risk
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Virtual Commissioning
Validate electric drives control logics with PLCs in SiL/HiL

Objective: Simcenter Amesim connections to PLCs and electrical libraries with RT compatibility

Approach: Evaluate control accuracy, cycle times and acceleration/deceleration control profiles in SiL (virtual

PLC) and HiL (real PLC) environments
PLCSIM Advanced API

i Automation Connect
TIA Portal project PLCSIM Advanced — Simcenter Amesim Multi-domain system simulation
Program your PLC code coupled to PLC controls

Virtual Human-Machine-
Interface (HMI)

PLC (virtual controller)

Automation
Connect

Virtual commissioning

Feedback loop to improve system overall performance
Collaboration between automation engineering and R&D

Pre-sizing Sizing validation Thermal management
SIEMENS




Robotics: Joints and Electronic devices SIEMENS
Dust accumulation modeling lngenuity for life

Challenge

* Preventing dust ingress and accumulation
(Small and many particles)

* Important to see interaction with the walls.

Solution
* Simcenter STAR-CCM+

Benefit
* Run the background flow calculations.
Dust accumulation in a factory environment is a challenge. - Set up the dust characteristics.
Simcenter helps to select a design with the minimal accumulation. » Run the Lagrangian calculations.
» Possible body forces (Coulomb, van der
\WEELS))

Unrestricted © Siemens AG 2020
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Acc_)ustic testing_ SIEMENS
Quickly locate noise sources lngenuity for life

Display {05/

reven | sames = | Tnvoss. | 55 | movanes | + =ik 2-8 Challenge

 Identify the acoustic hotspots

* Avoid complaints

* Protect brand image

s
Time (Throughput)

O F —— Time Varying Loudness C1
oF Time Varying Loudness C2

Solution

. » Simcenter Testing Solutions for acoustic
measurements and analysis

Benefit

45.00

. : _ _ * Relate the acquired signals with the
“Quickly locate the main noise sources, to check both in steady mechanics involvediio troubleshoot the

state and during transients if the mechanical system behave machinery.
correctly.” * Brand recognition
* Quieter environment and operator health

Unrestricted © Siemens AG 2020
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Acoustic simulation
Enclosure design

“Efficiently simulate the operation of a device based on either
electromagnetic or pure electric fields.”

Unrestricted © Siemens AG 2020

s
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Challenge
e Minimizing material costs
e Minimizing manufacturing costs

* Minimizing operational costs

Solution
* Simcenter 3D Acoustics

» Design enclosure for the cell

» Optimize workshop layout

Benefit

* Realistic simulations for a variety of different
applications, including layout definition

» Easy to operate: from CAD to Acoustics

» Get results fast: superior and unique solving
technologies

Siemens Digital Industries Software



Thermal design SIEMENS
Electronics - Control panel lngenuity for life
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Thermal design SIEMENS
Servomotor lngemuity for life

Challenge

* Limit overtemperatures
condition to avoid
downtime.

Solution
* Simcenter E-machine

design

Benefit

» Combine
electromagnetic and
thermal analysis early in
the design.

Unrestricted © Siemens AG 2020
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Electric Cables and Wire Harness Design SIEMENS
Faster and safer process lngenuity for life

Challenge

» Design safer and faster, right at first try,
preventing product recalls

* Reduce the iterations between product and
manufacturing process designer

88e- - Selution

: » Simcenter Flexible Pipe: Fast preview/
Instantaneous update, NX Routing link/bundle
mounting, Permanent deformation, Complex
harness: dynamics, Flat Electric Cables: contact,

Plastification during cyclic movements

Benefit
Predicting, analyzing, improving positions, movements, * Reduce production and aftersales costs
stresses using an accurate and robust 3D simulation Pl SIS g ]
* Avoid mounting problems
approach.

Unrestricted © Siemens AG 2020
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Printing plate production machine

SIEMENS

Simcenter SCADAS XS — Reduce time/cost for global servicing lngenuity for life

Challenge

* How to avoid costly engineer travel time for
simple troubleshooting task

* Need for mobile measurement equipment

Solution

» Application =local vibration troubleshooting
by an operator, engineer stays @ HQ

* Product = Simcenter SCADAS XS with tablet
and predefined test template

Thanks to the Simcenter SCADAS XS, a typical intervention
went from 1 week down to only 2 days.

Unrestricted © Siemens AG 2018

Unrestricted

Benefit
» Simcenter SCADAS XS is shipped

» Operator can do the test

» Engineer only analyzes the data

Siemens PLM Software



Simcenter for Robots Performance
Covering a wide range of applications

i " Support Lean, Agile and V-Mode|
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& comphlance faster

Guaranteed
engd-to-end traceability

Speed up development, innovation
and time to market




Electromagnetic modeling SIEMENS
Capture realism through rich set of capabilities lngenuity for life

Challenge

» Multi-discipline analysis of an actuator

» Efficiency & loss prediction

Solution
» Simcenter 3D Low Frequency EM

Benefit
» High Fidelity loss and performance
“Efficiently simulate the operation of a device based on either simulation
electromagnetic or pure electric fields.”  Rich material database
» Account for any number of moving
components (linear motors, magnetic gears)

Unrestricted © Siemens AG 2020
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Electromagnetic modeling SIEMENS
Maximize connectivity — Reduce downtime lngenuity for life

Challenge

* Maximize performance of connectivity
devices; from component (design of
antenna’s) to full factory layout for
connectivity, ...).

Solution
» Simcenter 3D High Frequency EM

Benefit

) _ _ o « Efficiently simulate and address the
“The evolution to Industry 4.0 requires assuring compatibility compatibility and interference (EMC/EMI)

among the plant equipment and lloT sensors/actuators.” concerns of electrical and electronic
systems.

Unrestricted © Siemens AG 2020
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Electromagnetic modeling
EMC/EMI issues in Industry 4.0

SIEMENS
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Challenge

* An industrial production environment is
typically noisy from Electromagnetic due to
abundant presence of electric machines,
high voltage cables, power electronics, ...

Solution
» Simcenter 3D High Frequency EM

“Legacy industrial environment could be not properly designed to
install them!.”

Unrestricted © Siemens AG 2020

Benefit

* Presence of sensors and loT equipment
must not interfere with the harsh EM

environment

Siemens Digital Industries Software



Siemens SIMOVE AGV system platform SIEMENS
Concurrent engineering & virtual commissioning lngenuity for Life

Virtual commissioning environment — Software-in-the-Loop

A A &
< /N [l S|
PLC connection interface 7 Automation Connect BETA - D:\2_DF FA AS DAL...\20200802_AGV_demo\Simulation\Siemens_AGY_Model v05_PLC.a
h Project  Options  Hlp
UgoJoe B SimcenterAmesim [ PLC B Dashcerd
BRES CC_Amesim e
? AN gy 2 C 7l D8 Marker & 11
@ : Y@ &) 7 Spit telegram WORDS
; o False
N3 . .
. . . “Vehicle dynamics Input-Variables (write only)
* P *simulation model ¥ Name Address Type Comment Value
AC h I eve h I g h er q u al Ity . AGVS . = Global simulation.drives... DB46:F0 REAL DataBlock46: 0.0 2583066
d eS|g n and m UIt| p h a.S | C System 74 = Global simulation drives. | DB46F4 REAL  |DataBlock46: 0.0 2214965

AGV Simcenter Amesim model connected to

Configuration of the TIA Portal project with

integration with different scenarios
as trajectory shape, vehicle loads

and height * Simcenter Amesim simulation model of the full vehicle (chassis, electric and trajectory
Speed-up engineering with definition) with the interface to Automation Connect

automation standards and virtual - TIA Portal with PLCSIM Advanced with the logic of the SIMOVE Carrier Control
validation (PLC)

Increase the know-how in arisk-free
environment

AGVs monitoring to reduce down-
times and issues

PLCSIM Advanced

SIMOVE Carrier Control

» Configuration of Virtual Commissioning project in Automation Connect (interface to
map and exchange variables)

Unrestricted © Siemens 2020
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Process Simulate

Kinematics & Geometry

Layout/ Reachability / Collision analysis
Sequence of Operation Simulation
Documentation, e.g. Images / Movies / Reports

Joining, coating, treating or handling processes
Manual & automatic Trajectory planning

Offline programming & path optimization

Exact cycle-time calculation- RCS & VRC

Coupling to PLC (HiL&SIL) / SIMIT / WinMOD
Supports complex device behavior, like AGVs
Behavior modelling using LB / SCL/ FMU / API
Material-lifecycle / Grip & Release / Sensors

Semi-automatic wizard-based task modelling
Motion Capturing - Extensive device support
Ergonomic analysis & Timing & Reporting
Integrating Virtual Reality & Physics

SIEMENS







Address insights to your plant with Insight Hub

[1l0T as a service:
Insight Hub

Centralized compute and storage,
with solutions, apps and services

N SIEMENS




Address insights to your plant with Insight Hub

Insights Hub+ Siemens®| Low-code platform, Edge computing, Field/control 7|1}
AASHH = Z2XOQI |10oTE MSEL

Low-code platform

Build apps faster for cloud,
on-premise or hybrid infrastructure

[loT as a service

Centralized compute and storage,
with solutions, apps and services

Edge computing

Decentral compute and storage with
device runtime, apps and management

Field/control

Automation runtime and
engineering connectivity

SIEMENS




Address insights to your plant with Insight Hub

Insights Hub Connectivity

My site and my things

Field devices Gateway

My data Points My data Sources My gateway device
e.g. 1oT2040 or

Software Agent

(e.g. sensor on local (e.g. PLCs of industrial

machines)

machi

Collected
data

Digital
representation of
gateway:
The Agent Asset

Asset representing local gateway.
It receives all data that you can

Send/freceived
data

80 ®=>

680~

map to the data model

L X X I

Mapping
data

Insights Hub

Data Model

Virtual Asset Asset Type Aspect

Digital representation
of my local machines

Represents types A logical grouping

of machines of data points

My Aspect |
Variables respresent data point
values

Variable 1
Variable 3

Variable 2

Variable 4

Variable 5

SIEMENS




Address insights to your plant with Insight Hub
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Address insights to your plant with Insight Hub

Insights Hub

Simulations

Shopfloor Data

Kol

SIEMENS
Factory Twin
Analyzing the past Insights into the future
Connected Factor v' Production Replay v What-If Analysis
y
v' Bottleneck Analysis v Model Calibration
Derive Actionable Production Insights v Resource Optimization

SIEMENS




| Start accelerating your digital journey today

Through solutions designed for you!

Advanced Intelligent Service and Accelerated
Machine Performance Digital Part SINE Asset Lifecycle ~ Product
Engineering Engineering Production Manufacturing Management Introduction

OPTIMIZE DESIGN AND MULTI-DISCIPLINE BUILD QUALITY MASTER COST & TIME CUSTOMER LOYALTY SUPPORT MASS-
VALIDATE FIRST SIMULATION & TEST FIRST STREAMLINE OPERATIONS THROUGH SERVICE CUSTOMIZATION

SIEMENS




IM Trends

{' o

Threads - N
Advanced Intelligent Digital Part Smart Service and Accelerated
Machine Performance Production Manufacturing Asset Lifecycle Product
Engineering Engineering Management Introduction
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