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Digitalization



Machine builder:
30 percent less
engineering time

Machine user:
Down to
lot si1ze one




Integration trend of robots In Robot and handling integration
machine building (VDMA) Into control technology

Why at the automatica?

| .Opt_i'm'i-ze the production., . - ,S.imulati,c').h',c')fjﬁaéhinés and lines’
. “with'the Digital Enterprise. - '.’-.'.'.b.'efare,'r-e'al‘commissioning



Manufacturing companies today have SIEMENS
to face central challenges

Ingenaily for life
G =

2\
Speed Flexibility Quality Efficiency

% New business models

) Security
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Siemens holistic approach to integrating, SIEMENS
and digitalizing the value chain lngenuity for Life

Product manufacturer’s Product Production Production Production Services
perspective design planning engineering execution

Machine builder’s Machine Machine Machine Machine Machine
perspective concept engineering commissioning operation services

Collaboration platform

Suppliers and logistics

For manufacturer and It doesn’t matter Brownfield or
machine builder where you start greenfield

Unrestricted © Siemens AG 2018



Generate a powerful Digital Twin of the SIEMENS
entire value chain lngenuity for Life

Predict product and Reduce the number Ensure you’ve met
production performance of physical prototypes customer requirements
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Digital Twin of the Product SIEMENS
Iug,ev\uf(y{orufe.

Digital Twin
Product

Design, simulate and verify products
Virtual digitally, including mechanics and
product multi-physics, electronics and
management of software
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Digital Twin of the Product SIEMENS

Integrated CAD/CAE/CAM solution lngenuity for ife

Perfect your
product in the
virtual world

Design, simulate and
validate your product in a
virtual environment

S
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Digital Twin of the Production

Digital Twin

Digital Twin
Production

Product

Verification
Virtual Virtual
product production

Specification >
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SIEMENS
Ihg,ev\uf(y{orufe.

Plan, simulate, predict and
optimize production digitally
with PLC code generation and
virtual commissioning.



Digital Twin of the Production SIEMENS
Assembly Planning lngenuity for ife

Fae Home Vi deling  Robat  Cperath ccer [N
n 5] 5 B 2t <, ’ >' €03 Erwelope Setup
= % ° )
Huoman b " Hemon = Tk Simutation - Vision Geasp  Vision
stuning.. Options... Properties A - s Wingow Lnveicpe Envelape
tool Pocture mulate Anatyze
k .
d . t .

Tecnomatix
Process Simulate
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Digital Twin of the Production

Assembly Planning

Simulate work
processes
for robots

Tecnomatix
Process Simulate
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Innovation SIEMENS

Merging the virtual with the real world

SIEMENS () ARTIMINDS

Smart
Assembly
Robotics

Force sensing/
vision robotics

Task-based programming

Smooth transition from f
manual to robotic —

End to end solution
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Digital Twin of the Production SIEMENS
Part Manufacturing Planning lngenuity for ife

Robot and
handling

Integration
Into control

technology

NX CAD/CAM/CMM
TC Manufacturing

(LS
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Digital Twin Production
Siemens and Stratasys collaboration

Simulate

Internal  Additive Tools ~ 3Dconnexion ey

Edit Clip  See-Thru More

ONvol REO @A~~~

SIEMENS
Iug,a«uffy‘for(,«‘fe_

SIEMENS - & X
5 X

_ff& PNG  J Face Edges 2

Preferences Edit Object Export g
Display PNG~ B Facet Settings  +

revolutionary
designs with
Additive

Manufacturing

NX CAM Robotics and
Multi-axis deposition
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Digital Twin of the Production SIEMENS

Factory Simulation

Simulate and
optimize your
production
processes

Tecnomatix
Plant Simulation

(LS
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Digital Twin of the Performance
Factory Simulation

SIEMENS
lngenuity for tife
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Simulate and
optimize your
production
processes

Tecnomatix
Plant Simulation
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The most holistic Digital Twin SIEMENS
Iug,ev\uf(y{or(ife.

Digital Twin

Digital Twin
Production

Product

- - Run production
{ Veriication ( vaidaton o efficiently and

Virtual Vil - production securely with
product pl‘OdUCi]Oﬂ \ Automation
- Totally Integrated

Specification > Commissioning ._L:
Automation.
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Digital Twin Real production SIEMENS
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Realize :
revolutionary u e moowmcoum
designs with !
Additive .
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Robot control with
SINUMERIK and SIMATIC

L
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Digital Twin Performance SIEMENS
Iug,ev\uf(y{or(ife.

Digital Twin Digital Twin Digital Twin
Product Production Performance

<Veriﬁcation <Va|idation Real
Virtual Virtual €a Real

: production
product production LT product

Specification > Commissioning

Collaboration platform: Teamcenter
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Digital Twin Performance SIEMENS
Ihg,ehuffy‘for(ife

Analyze and
evaluate
product and
production

(@
(C *

(U

performance

MindSphere —
the cloud-based, open
loT operating system

(L)X

Unrestricted © Siemens AG 2018




Continuously improve product and production SIEMENS
In the real world lngenuity for ife

Digital Twin Digital Twin Digital Twin
Product Production Performance

Insights from performance with MindSphere

Virtual Virtual < I?jeal_ Real
product >production production product

> Automation

A

Continuous improvement

Collaboration platform: Teamcenter
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Robot integration



Use of robots —

Manufacturing companies facing significant challenges

More automation

Robots are increasingly replacing
simple repetitive manual tasks

More flexibility

[ ) .er
5
]

A robot’s six degrees of freedom
make it flexible for different
applications

SIEMENS
lngenuity for tife

New machine concepts

$° 0
L]

The tight integration of the robot
in or next to the machine allows
the development of innovative
machine concepts

Siemens offers multiple solutions

Unrestricted © Siemens AG 2018

entry level to a complete robot integration



Scalable Siemens portfolio — SIEMENS
Integration of robots into machine automation lngenuity for Life

Complete integration

+ Single controller concept for automation

Pro gram i nteg ration < Complete integration of kinematics
+ Path control
+ Commands via Siemens controller + Digital twin available

Si gn al cou P lin g + Complete programming of Siemens
engineering tool
+ Separate controller, + Single point of operation: Siemens HMI
separate engineering tool
+ Communication via I/O interface
+ Separate HMI device

Usability

]

SBEH o
A e A

Integration into Siemens portfolio
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Scalable Siemens portfolio for machine tool applications — SIEMENS
Robot integration with SINUMERIK Run MyRobot lngenuity for Life

Complete integration

Run MyRobot/DirectControl
for new machine concepts and

Program integration :
manufacturing processes

Run MyRobot/Handling and /Machining
Si gn al cou P lin g enables flexibility in production without
requiring comprehensive robot expertise

Run MyRobot/EasyConnect
increases the degree of automation
by reducing manual tasks

Usability

Complexity of integration
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Machining and handling of motors SIEMENS
Practical application in the Siemens electric motor production

Flexibility in the
manufacture of low-
voltage motors through
the use of soft- and
hardware from Siemens

* Manufacturing planning and
simulation of the assembly
line and the robot cell with
NX and Plant Simulation

Handling and machining
tasks (drilling and friction
process) with SINUMERIK
Run MyRobot
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Highly flexible robotic application in the Aerospace industry SIEMENS
Ihg,ehuffy‘foru'[e
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with utmost precision

» Shorter development and
production times by full
integration of the CNC into
the simulation (VNCK)
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portfolio with SIMATIC,
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High-precision CNC robotics in additive and cutting application SIEMENS
Ultimate flexibility through material extrusion combined with milling lngenuity for Life
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Virtual Commissioning



Highlight Showcase — SIEMENS

Digital twins shorten time-to-market lngenuity for ife
Machine Machine Assembly Real
Design E— | Commissioning

P Reli MatHine

o
e

NX MCD PLCSIM Advanced

and NX MCD

TIA Portal
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automatica 2018 — SIEMENS
Electronics Assembly Machine — Highlights lngenuity for Life

_FN

>

= |
Integrated
kinematics

a)
@

MindSphere - Siemens Cloud
for Industry

MindSphere

.“\:\
»
[ ]

Robot pro-
gramming with
TIA Portal

Virtual
commissioning

Multi-
Carrier-System

Energy
management
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TIA Portal Robotics Library (PLCopen compliant) —
Unified robot interface with flexible robot selection

SIEMENS
lngenuity for tife

Today Tomorrow

A
i

A
i

A
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10011010 100

011000110001100
10011010
10011010 o11000110001100

|

Robotics
Library 1

Vendor 1
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SIEMENS
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Unified interface
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SIEMENS
Ihg,ev\uf(y{or(ife.

. 5 .

............

...........
.....

Digital Enterprise Suite

Comprehensive portfolio of Industrial
Software and Automation inclusive
seamless robot integration.
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The member companies of MindSphere | World support
the worldwide application and positioning of MindSphere SI,EME;:[S%
v\g,a\w r

Shared activities

- gy
ﬂ?ﬁ f//__‘/_‘ . MindSoh oo Q__- korsus. Of the Ol’ganiza'[iOn
h\\*q naspnere —//‘ - Recommendations for

J7B0n0ER, \1_. W m\ HELLER requirements imposed on 10T
e = operating system MindSphere

FESTO FFG

TRUMPF r-'

WEINIG

ASM O - International rollout
EISENMANN >'EMENS HEITEC N of activities (next step
s - SICK  INDEX taly, ...
CHIRONGrOUp g RAUB KUKA - Expansion of member
~———— B KAMPF companies and user groups
GROB| v (16 further requests
approved)

“‘.:.ﬁ*‘—, - - s A —_— S.upport in opening up new
; * _ . digital markets for new data-
based business models

https://mindsphereworld.de
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Digital Enterprise —
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