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Kinematics

SIEMENS

Multi-axis systems for cross-industry use lngenuity for Uife

* Handling applications
(e.g. pick&place,
palletizing, etc.)

* Assembly applications

(e.g. screwing,
inserting, etc.)

|




The challenge SIEMENS
Integration of different kinematics in one machine lngenuity for Uife

Challenges 4 '
* Various controllers | —
« Different engineering tools ol

|| . | [

=1 TR LR m——

§ —t i |~

l
|
N
- i
- N

v | Wy | 8| .
+ Different HMI devices i ” Ve v ™ "J . |
- Large amount of engineering - - E= i — B SN
_ L e 0 - 4 : E

and commissioning work

W 1=
'

SIMATIC Denso Kuka Staubli



Kinematic applications
Use instead of programming

- v
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"Our gear is packed and ready to go"
From separate kinematics solutions to all-in-one solution

g: E“. QE“.

Challenge 1 ) Challenge 2 ) Challenge 3 ) Challenge 4
/\ /\ /\ /\

Integration of robot Integration of standard "All-in-one" solution Simulation & validation of
systems from different and user-specific all kinematics
manufacturers kinematics




SIMATIC and kinematics meet SIEMENS
Ihg.%ui\'y-for(nfe_

SIMATIC Kinematics

S7-1500 CPU

ol
-------- &

SIMATIC
specialist

TIA Portal

Unrestricted © Siemens AG 2019
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SIMATIC and kinematics
Two separate worlds

SIMATIC Kinematics

S7-1500 CPU

] [

TIA Portal Controller

Unrestricted © Siemens AG 2019
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SIEMENS
lug.enuify«for(nfe.

6

Engineering software

R

Kinematics

Integrated engineering of kinematics






SIMATIC and 5-6-axis kinematics SIEMENS
Two separate worlds lngenuity for life

SIMATIC Kinematics

S7-1500 CPU

Engineering software

Robot
program

| F—

TIA Portal Controller 5-6-axis kinematics

Unrestricted © Siemens AG 2019
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Control of 5-6-axis kinematics SIEMENS
SIMATIC and kinematics are growing together lngenuity for life

SIMATIC Kinematics

S7-1500 CPU

1
1
I Robot
| program

I A
=B

TIA Portal Controller ~ 5-6-axis kinematics

Unrestricted © Siemens AG 2019
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How do you control a KUKA robot with SIMATIC? SIEMENS
lh&%ni\‘y-{or(n‘fe_

* Robot controlled by
Function Blocks SIMATIC HMI SIMATIC 57-1500 KUKA Robot

N « KUKA.PLC
mxAutomation function
package

Cugbomar

applizpEaa
Covemeen) - mormr

How do you control a KUKA robot with a
SIMATIC controller? ( Entry-ID: 109475194 )

Unrestricted © Siemens AG 2019
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Control of 5-6-axis kinematics
Siemens application example

* No programming
in the engineering tool
of the robot manufacturer

- "Ready-to-use"
TIA Portal program
example for the operation
of robots

« HMI faceplates
independent of the robot
manufacturer

» Complete creation
of the robot trajectory
possible with the SIMATIC
HMI

Unrestricted © Siemens AG 2019
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Application Name | Robot Control

e S I R Ext wes
Robot 2 9 User Name

O Robot Power Off
Power

Cartesian Position Axis Position

+280.00mm -32.69°

[ eena ’
Y 417972 T
+ mm /{‘ A2 78.19° “\ %‘\
BT ;o socomm M oo
Robot s ready to move A +180.00° NS A3 +76.98° A
B +0.00° o0 b
AS +91.21°
s 2 ) ‘

Error IDs and Control Priority Parameters Home Position

Robot interpreter 0 Active last no 1 X Y 7
Submit Interpreter 0 Last order ID 6 280.00mm 0.00mm 550.00mm
Robot PLC 0 Queue count 0
A B (&
Online Lib. version 2.1.3
180.00° 0.00° 180.00°
Offline Lib. version 2. 1.3
IP Adress robot controller 10. 17. 2. 112
KRC4 m Active IPO Mode Flange e

Integrated engineering of kinematics



Devices around the robot SIEMENS
Status Quo — Potential for Siemens products lngenuity for Uife

000

Robot operating
device

L

00000000,

Robot

controller

Conveyor belt Sensors
drives

Robot controller is the central controller of the robot cell

Unrestricted © Siemens AG 2019
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Devices around the robot SIEMENS
Siemens as a provider of an all-in-one solution lngenuity for Uife

CPU1515F

Additional sales

« Larger PLC

- Safety

* Mobile Panel

» Peripherals
(1/0Os)

« Camera system

- SINAMICS
drives

KTP90OF Conveyor belt ET200SP v 474 KR C4
drives

SIMATIC is the central controller of the robot cell

Unrestricted © Siemens AG 2019
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Integration of 5-6-axis kinematics into the SIMATIC SIEMENS
Siemens Support lngenuity for Uife

YASKAWA KUKA DENSO SraustLi

FAQ In progress E
Programming

Guide + Example In progress E In progressE
Commissioning :

Sommtso uones 6]

Consulting and support for the libraries is the responsibility of the robot manufacturers

Unrestricted © Siemens AG 2019
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TIA Portal Robotics Library (PLCopen-compliant) SIEMENS
Uniform robot interface with flexible robot selection lngenuity for Uife

Today of TOMORROW'S
A A A

10011010 100 A

011000110001100
chs s 10011010  o11000110001300 B
N N N 100 10011010 N
10011010 100 10011010
91(‘)18(210‘}.3?(61100 1081{(2](.)(61}1.0601100 SIEMENS
Robotics Robotics Robotics _wg%égméoo 100 Robotics
Library 1 Library 2 Library 3 Library

Unified interface

O, O, Oy, O, Oy, O, Oy,
;S & & S &b
)\ )| )| A A =K )\
Vendor 1 Vendor 2 Vendor 3 Vendor 1 Vendor 2 Vendor 3 Vendor n

Unrestricted © Siemens AG 2019
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The innovative solution for controlling kinematics with up to 4 axes SJEMENS
System-integrated function using technology object lngenuity for Uife

©

P

Efficiently programming
and automating typical
kinematics

(e.g. Cartesian portal, role
picker, etc.)

Integrated diagnostics
and zone monitoring

Programming with
function blocks according
to PLCopen in the familiar
SIMATIC environment

Unrestricted © Siemens AG 2019
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System-integrated SIMATIC S7-1500
function T-CPU

[l

ul hid E
bl il B

} ™
T
™
<
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Motion Control functions and typical applications SIEMENS
Overview lngenuity for life

, Kinematic functions - Cartesian gantries,
with conveyor tracking * Roller picker
 Articulated arm

® . . . + Delta pickers
° Kinematic functions - SCARA robots, ...
A
o ¢ Camming, gearing - Synchronized axes
, Cams, tracers . Crgss cutters
* Flying shears, ...
Positioning - Palletizers, ...
+ Lifting and vertical conveyors
, ¢ ¢ ¢ - Feed-in and gate controls
>
o
(&)
- 5 - P f i
o o - @) Speed control Cumps, art;s,ltm|xers
o =] o [ + Conveyor belts
g. ® ‘u_: ¢ ﬁ ¢ o ¢ * Auxiliary drives, ...
N~ N~ ~ E
7p) 7p) (7)) (7))

Unrestricted © Siemens AG 2019
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Kinematics in the TIA Portal SIEMENS
Easy programming of the kinematics motion lngenuity for Uife

+ Uniform project planning
in one e =r ) —
engineering system ‘

* Intuitive parameter

assignment using
graphical support

Unrestricted © Siemens AG 2019
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Kinematics trace in the TIA Portal SIEMENS
3D visualization and validation of the kinematics motion lngenuity for life

- 3D display and recording

Th Slemens - D:02_Projects\Project!Project]
of motion control T B tes & X 4 X 4 2 3B GBS o S o WA %] ‘ st SR TR
. . . | 30 visualization | Configuration | o Y
5 = A -} &
b - Graphic validation
CE s NOVESS JIET| Al anRce =
T . ] = = H
* Optimization of the motion e = |
2: [300 A3: J+000] ;r
Control A [00 A o0 I E’
X
ocity:
tumber | Color rame Wessarng pons Durstion Duekme Gyl Comment
urentilast wace
] < I e o
9 Properties " info gnos
= Ovenview [ ein (081) |2 Movekinem h nnnnn E RollerPicker =

Unrestricted © Siemens AG 2019
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SIEMENS
Iugzmuify-{ar(nk

> Contents

* Create Kinematics TO
* Programming a path
» Optimization of the web with the Kinematics Trace

Kinematics TO

Live demo



Technology Object (TO) Kinematics
Motion Programming — PLCopen

Application

System

S

DB Path Data

Commands|[1]
Commands|[2] .-FB
MC_Move
> -
Commands[3] Path
Commands[4]
Commands]...]

Unrestricted © Siemens AG 2019
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MC_Move
Linear Relative FB

MC_Group I
Continue FB

MC_Move

Linear Absolute e
MC_Group

Interrupt FB

MC_Group I
Stop FB

MC_Move Cir-
cular Absolute

MC_Move Cir-
cular Relative

SIEMENS
Iugzmuify-{ar(nk

Technology Object Kinematics Ti‘i
TS

n M )
M e

Integrated engineering of kinematics



All major kinematics functions are available in a predefined HMI

faceplate

Commissioning functions like
jogging and homing/referencing

Teaching of points
Easy integration and adaption of faceplate
Getting diagnostic information

Configuration and monitoring of zones,
dynamics, limits

Possibility to control machines from different
HMI devices

Possibility to implement user level management

—
r

(ef l
: '

Unrestricted © Siemens AG 2019
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Controlling Kinematics

Tool number < 1 > ‘ [nnrmnatesvstem‘ < wWCS > ‘

eslan Position X +0.000 Y +0.000 mm  Z: -200.368 mm A +0.000 °

X-direction y-direction Z-direction A-direction

O Jog continuoushy O Jog incrementally

Path

Velocity +0.000 mmys
<< >> Setpoint velocity  +100.000  mmy/s
i ‘ . Zone : :

Kinematics
contral

No. 1 POntrame StanFos c5| & ws > ‘

2

TCP position Point position
3 undefined

X +0.000 mm Koo 473800 mm
4 undefined

Vi +0.000 rmim Yo 450,000 mm
E undefined
s —— Z: -200.368 mm 2z +100.000 mm
7 g efined A +0.000 © & 4s0000 ©
g undefined
9 undefined

Go to
jog mode

defined

Paint tahle

Integrated engineering of kinematics



“Kinematics Language” closes toolchain for automatic path SIEMENS
generation lngenuity for life

TO Kinematics

> '*‘l W
Movepath MovePat & rl=| %g

CAD Model CAM G-Code Application
Software DIN 66025/ Kinematics ‘

ISO 6983 Language  hd-N

\4

SIEMENS
Iha.auuifyﬁr(a'fe.

SIEMENS
Ity for tife.

Added value by closed toolchain

(([(C

(()

Unrestricted © Siemens AG 2019
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SIMATIC Safe Kinematics V1.0 SIEMENS
Safe monitoring of selected kinematics lngenuity for life

+ Safe velocity monitoring
of various points of the
kinematics

g

- Safe collision check
between kinematics and
workspace zones
(workspace and
protection zones)

* More compact design for
machines possible

Unrestricted © Siemens AG 2019
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Integration of 2-4-axis kinematics into the SIMATIC SIEMENS
Competitive advantages lngenuity for Uife

Safety Integrated

Competitive

Integrated diagnostics

advantages
SIEMENS
Iv\g,u\ui\‘ycfor&}[e __=
Integrated engineering Eé —
——

Scalable controller portfolio

Unrestricted © Siemens AG 2019
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Motion Control in SIMATIC S7-1500 T-CPU
Expansion of functions & portfolio

TIA Portal V15 Software
+ Handling

VNGOG EIRAE R R Software
- Safe Kinematics V1.0

d

Outlook

TIA Portal V16 Software

+ Distributed gearing

+ Handling V2.0

- Safe Kinematics V2.0
- Distributed trace

Kl

Unrestricted © Siemens AG 2019
Page 29

Hardware

+ 8§7-1500 T-CPU
CPU 1516-3PN/DP T
CPU 1516-3PN/DP TF

Hardware

* Open Controller
CPU 1515SP PC2 T
CPU 1515SP PC2 TF

Hardware

* Drive Controller
CPU 1504D TF
CPU 1507D TF

SIEMENS
Iugzmuify-{ar(nk

R
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,i!.-' solution
o




The common solution SIEMENS
One HMI device for all kinematics with 2 - 6 axes lngenuity for Uife

System integration

. T

SIMATIC T-CPU

I~ l'
Program integration

Page 31 Integrated engineering of kinematics
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Siemens application example for kinematics SIEMENS
’h&%ni\‘y-{or(n‘fe_

. Un.iform operating SIMATIC T-CPU
philosophy for all

kinematics

+ Display of Cartesian and
axis positions

« Traversing in jog mode
+ Teaching the path points

+ Defining the trajectory 4+ Kinematics program

Trajectory

Unrestricted © Siemens AG 2019
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SIEMENS
Iugzmuify-{ar(nk

> Contents

Teaching the positions
of a selected kinematics

« Kuka robot
» Cartesian portal
* Roller picker

"teaching” kinematics

Live demo



Integration of 2-6-axis kinematics into the SIMATIC SIEMENS
Competitive advantages lngenuity for Uife

Competitive
advantages

SIEMENS
Iv\g,u\ui\‘ycfor&}[e

Unrestricted © Siemens AG 2019
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Uniform operation and engineering —
of different kinematics EE |_‘ «

Consistant and seamless A «
integrated Siemens solution —_—
4" ,
Support when using o~ ol
dedicated robot libraries :‘ = \
|

Extensive

application examples ﬁ

Integrated engineering of kinematics



Integration of 2-6-axis kinematics into the SIMATIC SIEMENS

Functions and restrictions lngenuity for life
What we are offering ... What we still need to do ...
+ Uniform application for almost all kinematics + TIA Portal robotics library (in planning)
* Integrated diagnostics @ + Full integration of the entire SINAMICS drive portfolio into TIA
- Safety Integrated Portal
« Scalable controller por[fo”o ° |ntegrati0n of additional Motion Control functionalities

into the T-CPU (e.g. conveyor tracking, interpolation of
5-6-axis kinematics)

+'|'+ —

+ Easy implementation of Motion Control
applications in the TIA Portal

Unrestricted © Siemens AG 2019
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g Jlation and validation

of the kinematics program




This is how it works SIEMENS
Simulation and validation of the kinematics functionalities lngenuity for Uife

Automation with TIA Portal Mechatronic model

Software-
in-the-loop

PLCSIM Advanced NX Mechatronics Concept Designer

Unrestricted © Siemens AG 2019
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Kinematics toolbox V1 SIEMENS
Virtual commissioning of kinematics lngenuity for Uife

* Application example with TIA Portal — .
all kinematics kinematics E .
: - i ! 2!; 2
0.0

implemented in the programs
v 0401] 010 1,

N Kinematics TO

- Extensive TIA 1151, f 07011}
Portal projects 059 1o 112)810
1,1 0

- NX MCD models for all SHE 223813

kinematics implemented 10,1 W 0471 1o
in Kinematics TO 00%:: f 011c L

1 (1)00:: 0 070:1;

000

NX Mechatronics

Concept Designer o N P j
B : 1!, [
Unrestricted © Siemens AG 2019
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This is how it works SIEMENS

Simulation and validation of the kinematics functionalities lngenuity for Uife
Automation @ Behavior model Mechatronic #
model model ¥

Kinematics TO Behavior of the axes
: ” 01101 (e.g. SIMIT, PLCSIM Advanced) 01101
i i

0910

REEE |- | kil |-

0 0]01 0 0072
000 9 100t
S £ MYy N
A | @
Robot program Robot simulation
(external)
PLCSIM Advanced NX Mechatronics Concept

Designer

Unrestricted © Siemens AG 2019
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This is how it works —
Simulation and validation of kinematics programs

Program Interpolation Behavior

Kinematics TO

. = 0
E 10 e.g. SIMIT,

Kinematics axes

GIEEE | bk

PLCSIM Advanced 0°l  PLCSIM Advanced

ocoO=oOoOo

PLCSIM Advanced o0 Virtual robot controller

Unrestricted © Siemens AG 2019
Page 41

SIEMENS

’h&%mi\‘y for (ife.

3D model

NX Mechatronics

Concept Designer

LN

L

Process Simulate

Integrated engineering of kinematics



Kinematics toolbox V2 SIEMENS

Virtual commissioning of kinematics lngenuity for Uife

* Application example with TIA Portal -
all kinematics kinematics 8‘\
implemented in the programs

= Kinematics TO
1 0110,

- Extensive TIA 2‘1"181; I 0}3313

Portal projects 0 301 1 1133 10

+ Behavior model of the Behavior of the
axes in SIMIT axes (SIMIT, - - . .
(closed-loop) or Crosslink) ) & ) ),

* NX MCD models for all

. .. 00 101
kinematics implemented 2 0401} 81;3 18
. . . 1
in Kinematics TO 0 301012 1}3313

NX Mechatronics
Concept Designer %&&NW @

Page 42 Integrated engineering of kinematics
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NX

“ Home  Modeling  Assemblies  Analysis View

EEHECT

Pause Stop
Recording Recording

=

B Menu -

o

o B ° Br F B 8|

Physics Navigator

Name

No Selection Filter v | Entire Assembly hd

Utilities Movie

-

- 5M A

<

Details

B I~ Openloop_Signals_1_Set_Position_Carrier1_1_
B I~ OpenLoop_Signals_1_Set_Position_Carrier2_1_
B J~ Robot_1_Aws_1_1_MCD.robotAxes1(0)
B I Robot_1_Axis_2_1_MCD.robotAxes1(1)
B~ Robot_1_axis_3_1_MCD.robotAxes1(2)
.1 Robot_1_Axis 4 1_MCD.robotAxes1(3)
B0 Robot_1_Axis_5_1_MCD.robotAxes1(4)
A ™ Robot_1_Axis_6_1_MCD.robotAxes1(S)
" Robot 2_Ax

B8 " Robot_2_Axis_2_1_MCD.robotAxes2(1)
0" Robot_2_Axis_3_1_MCD.robotAxes2(2)
.~ Robot_2_Axis_4_1_MCD.robotAxes2(3)
I Robot_2_Axis_5_1_MCD.robotAxes2(4)

I Robot_2_Axis_6_1_MCD.robotAxes2(5)

[ I SignalAdapter(1)_1_screwdriver_on_1_DB_MCI
B I SignalAdapter_CheckScreen_Drives_set_positis
B I SignalAdapter_CheckScreen_Drives_set_positie
B J~ SignalAdapter_CheckScreen_Gripper_Activate
B I~ SignalAdapter_CheckScreen_Gripper_Deactiva
A I SignalAdapter_CheckScreen_Sensors_Active S
I SignalAdapter_CheckScreen_Sensors_Active S
I~ SignalAdapter_CheckScreen_Sensors_Active_S
8 T SignalAdapter_CheckScreen_Sensors_Active S
I SignalAdapter_CheckScreen_Sensors_Active_S
A I SignalAdapter_CheckScreen_Sensors_Active S
BA I SignalAdapter_D _1_di g_on_
B I~ SignalAdapter_Dispensing_Drives_1_set_positi
B I~ SignalAdapter_Dispensing_Drives_1_set_positi
B I~ SignalAdapter_Dispensing_Drives_1_set_positi
A I SignalAdapter_Dispensing_Sensors_1_Active_S
B I SignalAdapter_Dispensing_Sensors_1_Active_S
[ I SignalAdapter_Dispensing_Sensors_1_Active_$
A I SignalAdapter_Dispensing_Sensors_1_Active_S
B4 I SignalAdapter_Dispensing_Sensors_1_Active_¢
B I~ Signaladapter_Dispensing_Sensors_1_Active_$
I SignalAdapter_Dispensing_Sensors_1_Active_$
B I~ SignalAdapter_Dispensing_Sensors_1_Active ¢
A1 SignalAdapter_Dispensing_Sensors_1_Active_$
0™ SignalAdapter_lights_1_green_light_input_1_D
I~ SignalAdapter_lights_1_orange_light_input_1_
™ SignalAdapter_lights_1_red_light_input_1_DB_
W _I™ SianalAdaoter ScreenAssemblv Griooer 1 A,c s

v

Dependencies v

Select objects and use MB3. or double-click an object

Unrestricted © Siemens AG 2019
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i ~ o [ switch Window [T] Window » =

Mechatronics Concept Designer 12 - Mechatronics Concept Designer

SIEMENS - & X
@ 8 A @

Hapsed time: 7222 sec(s) - Delay Time: 433163 msec(s) - Actual Time Scaling: 0.667
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Integrated engineering of kinematics SIEMENS
Core message and "Sales Action" lngenuity for Uife

el 1 ERpt L

e e o o

Challenge 1 Challenge 2 Challenge 3 Challenge 4

Sales increase by opening Sales increase with the SIMATIC as an integrated Sales increase with
up new potentials SIMATIC T-CPU solution for all kinematics simulation tools for

kinematics applications

o

I

|
I
K
I

Programming of 6-axis Simple system integration Easy entry into the world of Reduction of
robots in the TIA Portal of 2-4-axis kinematics in kinematics for your commissioning time and
SIMATIC S7-1500 T-CPU customers commissioning risks of
kinematics through digital
twin

Unrestricted © Siemens AG 2019
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Startdrive V16 - Innovations

Support of CU310-2 PN with PM240-2
Support of CU Adapters CUA31/32

Support of SINAMICS Integrated
for SIMATIC Drive Controller

Support of SINAMICS Know-How and Write protection
(SINAMICS S)

Unrestricted © Siemens AG 2019
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SIEMENS
Iugzmuify-{ar(nk

7 Siemens - D:ATIA_Projekte\StartdriverStartdrive

Project Edit ‘iew Insert Online Options Tools  Window Help

o B

j 3 E Save project

Devices

¥ =X e B MG ER Y coonine X cooine fo I8

Startdrive » Drive unit_1 [S120 CU310-2 PN]

2| = |7 startdrive

B Add new device
By Devices & netwarks

~ [ Drive unit_1[5120 CUS10-2PN]

1Y Device canfiguration
4} online & diagnaostics
®) Acceptance test

» (52 Drive contral

v [a2 Drive axis_1
3 E’.‘_ Traces
4 % Ungrouped devices
» 55 Security settings
» [38 Cross-device functions
4 ﬁ Unassigned devices
» (g comman data
» 5] Documentation settings
3 % Languages & resources
» L& version contral interface
» i Online sccess
4 F_w Card Reader!USE mermory
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SIMATIC MICRO-DRIVE
24V/48V DC&EC drive system

SIEMENS
Iugzmuify-{ar(nk

Siemens product portfolio for drive systems

g i B HIE-IHHIIHHIIWI

DC

Basic

Basic

Midrange

High-End

Simple and complex
applications

Complex applications
with high performance
classes

24V DC/48V DC
SIMATIC MICRO-DRIVE

+ SINAMICS V20
+ SINAMICS V90

SINAMICS G120C
SINAMICS G120P
SINAMICS G120

+ SINAMICS S120
+ SINAMICS S150

+ SINAMICS DCM

+ SINAMICS GL150/
SL150
+ SINAMICS SM120CM/

PDC SINAMICS SM 150/ GM 150
G110D/G120D/ G110M  SINAMICS GH150/
+ SINAMICS G130/ G150 GH180
. SINAMICS G180
« SINAMICS S110
« SINAMICS S210
50 -1000 W 0.05 - 30 kW 0.12 - 6,600 kW 0.12 - 5,700 kW 6 kW -3 MW 6 kW -14.2 MW

Unrestricted © Siemens AG 2019
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SIMATIC MICRO-DRIVE
Features and benefits

SIEMENS
Iugzmuify-{ar(nk

Feature/Function

Benefits

+ Flexibility and combinability of system
components’
* PROFINET IRT (1ms)

+ Universally applicable
 Increased performance

~ High
| Dynamic

Safety Integrated: STO, SS1, SLT, SLS,
SBC, SSM via PROFlIsafe

Fulfills high demands
for safety %

TIA Portal integration
* “One Button Tuning”

Easy engineering

- One cable to motor?
¢ Integrated C1 EMC-Filter

Safes time
on installation

+ 24 -48V: 0.05 - 1.00kW
- Battery supply incl. energy recovery
+ UL and Marine certification

Ready for various

markets @

1 Product partner: Dunkermotoren & ebm-papst (motors)/HARTING & KnorrTec (connecting cables) | 2 Dunkermotoren up to 200W & ebm-papst up to 400W

Unrestricted © Siemens AG 2019
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SIMATIC MICRO-DRIVE SIEMENS
24V/48V DC&EC drive system lngenuity for life

System overview

Incl. standard 1/0s SIMATIC MICRO-DRIVE

Cable Geared motors
Configuration in the TIA-Portal V15 .1* (Product partner?)) (Product partner)

Incl. Encoders and
gearboxes

One cable to motor

Dimensioning tool in the

TIA-Selection Tool Q| (o B |
By g ' Incremental encoder/ hall
g II second encoder interface (SSI)
NS g vaTI

SITOP

(24 /48V) Ccs7 1) ebm-papst, Dunkermotoren

(S7-1200, S7-1500, ...) 2 HARTING, KnorrTec

24V | 48V supply voltage

Unrestricted © Siemens AG 2019
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SIMATIC MICRO-DRIVE SIEMENS
PDC Enclosure Sizes lngenuity for Uife

SIEMENS SIEMENS ) SIS : M SIEMENS

50mm 50mm 70mm 90mm 90mm 110mm
PDC50 PDC50F PDC50FIO** PDC200 PDC200F PDC200FIO** BC600
PDC100 PDC100F PDC100FIO** PDC400 PDC400F PDC400FIO**

PDC600 PDC600F PDC600FIO**

PDC1000* PDC1000F* PDC1000FIO**

General dimensions
H: 125 mm depth: 120 mm width: variable

Unrestricted © Siemens AG 2019 *up to 1000W are planned / in preparation | **FIO variant is planned/ in preparation
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SINAMICS S210 Servo Drive System, positioning within SIEMENS
SINAMICS “Discontinuous Motion” Portfolio lngenuity for life

m

Basic: SINAMICS V90 Midrange: SINAMICS S210 High-End: SINAMICS S120
Servo Drive System Servo Drive System Servo Drive

Single axis AC/AC drive with Single axis AC/AC drive with high Modular DC/AC multi axis system
basic functionality and connectivity dynamic and performance for with most advanced drive based
for standard numeric and motion motion applications in the mid range technology and connectivity to high
controllers segment. end numeric and motion controllers

Unrestricted © Siemens AG 2019
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SINAMICS S210 servo drive system SIEMENS

Features and benefits lngenuity for Uife

Feature/Function Benefits
+ Dedicated S-1FK2 motors (Compact Increase performance g ;

or high dynamic) > in,th_
- PROFINET IRT (250 ps) e
Basic and Extended Safety integrated Fulfill high demands N
functions via PROFIsafe } for safety ! "

T

 Integrated Webserver Easy engineering
+ »One Button Tuning« } A o
* TIA Portal (V15.1) :
* One-Cable-Connection (OCC) Safes time on installation
- Integrated EMC (C2) Filter ) X@
+ 1AC 230V (200 - 240V) 0,05 — 0,75kW Ready for world wide -
- 3AC 400V (200 — 480V) 0,40 — 7,00kW" } markets @
+ UL Certification m

1 FSA (FY19 Q2); FSB (FY19 Q3); FSC (FY19 Q4)
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SINAMICS S210 SIEMENS
New Power Range regarding frame size lngenuity for Uife

1AC 200-230V 3AC 200-480V

FSA FSB FSC FSA
0.1; 0.2kW 0.4kW 0.75kW 0.4; 0,75; 1.0kW

at 1AC-230V at 1AC- 230V at 1AC- 230V at 3AC-400V
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SINAMICS G120X SIEMENS
’h&%ni\‘y-{or(n‘fe_

Water & Wastewater SINAMICS G120X Features

+ Seamless power range up to 630 kW/ 700 HP
* Long cable lengths up-to 450m
+ Harsh environment 3C3 coating

+ Firmware functions: Deragging mode, pipe-
filling mode, multi-pump control

* PN, Profibus, Modbus RTU, EtherNet/IP

SINAMICS

5
(3]
Q
0
Q
>
<
=
@

SINAMICS G120X Features

+ Time saving, easy to setup: “Out of the box”
+ High EMC requirements — C1 class (filter B)
+ High protection degree IP55

* Firmware functions: ESM (Fire Mode),
automatic restart, skip frequency bands

+ BACnet MS/TP, Modbus RTU, USS

"In preparation
Unrestricted © Siemens AG 2019
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SINAMICS G120X brings the best pump and fan control
ensuring energy-saving and protection

Starting pumps/fans

Deragging
Pipe filling

’

Flying
restart

=)

Operating phase

Energy savings calculator Bypass mode

sl Hibernation
control

)

SIEMENS
Iugzmuify-{ar(nk

Stopping phase

ON/OFF2

Condensation
protection

’

Frost
protection

Real time clock

3 programmable timer

Unrestricted © Siemens AG 2019 . Pump control
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. Energy saving

. Protection

. set point conditioning

1
General Refer to the manual
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SIMATIC Drive Controller S7-1500 Technology-CPU
The scalable SIMATIC Motion Controller Portfolio

SIEMENS
Iugzmuify-{ar(nk

SIMATIC CPU 1504D TF & CPU 1507D TF / Handling V2.0 / Cross PLC synchronous operation

Drive Controller

Distributed Controller
(OpenController)

Unrestricted © Siemens AG 2019
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Advanced Controller

Feature / Function

* Compact & Close-to-Drive SIMATIC

controller Portfolio extension optimized for
production machines:
CPU 1504D TF and CPU 1507D TF

Extensive connection options for
communication, HMI and peripherals

Control of kinematics with up to 4
interpolating axes incl. synchronization to
moved belts

Cross PLC synchronous operation

Universal functionality & programming from
S7-1500 to S7-1500 T-CPU

Fail-safe CPU with extended motion control
functions incl. safe monitoring of movements

Motion Control PLC, drive control and
technology I/Os in one device for compact &
high performance multiaxis machines

Complete machine control close to the drive
incl. reduced assembly and programming
efforts

Simple programming of pick & place,
assembly or handling tasks based on
PLCopen

Synchronized movements over several
CPUs allow modular automation concepts

Seamless extension of the motion control
functionality of a standard CPU in TIA Portal

Automation, Motion Control and Safety
Solutions with one CPU
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SIMATIC Drive Controller SIEMENS
System Overview lngenuity for Uife

$7-1500 TF-CPU

o

SINAMICS CUs (e.g. CU320-2)

The controller for applications with the SINAMICS $120 multi-axis drive system
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SIMATIC Drive Controller SIEMENS

Features lngenuity for life
Technology CPU MFP CPU Open Drive Controller CPU®
Controller

CPU types 1511TF-1 1515TF-2 1516TF-3 1517TF-3 1518F-4 1515SP PC2

PN PN  PNDP  PN/DP PN/DP MFP TFpN| 1504DTF 15070 TF
Interfaces

(112] Jil2] JEil2] i aom o n

El & & EHE
Program/Data memory 225/225KB  750/750 KB 1,5/1,5MB 3/3MB 4/6 MB 11,5 MB 2MB 6MB

1MB 3MB 5MB 8MB 20 MB! 5MB 4MB 20 MB
Bit performance 60 ns 30ns 10ns 2ns 1ns 10ns Scale with motion control performance
Functions Display, S7-1500 backplane bus SINAMICS S120 Integrated (incl. 12 DI, 8 DV/DQ)
additional PLC technology I/Os (8 DI/DQ)

Positioning axes
« Typical? 5 7 55 70 128 30 8 80
+ Maximum?® 10 30 80 128 128 30 30 128
Motion Control Ressources* 800 2.400 6.400 10.240 10.240 2.400 2.400 10.240
Extended Motion Control 40 120 192 256 - 120 120 300
Ressources’®

2 At 4 ms Servo/IPO cycle time and 35 % CPU load due to Motion Control 3 No further TO's applicable
Speed axis = 40 | Positioning axis = 80 | Synchr. Axis = 160 | Output cam= 20 | Output cam track= 160 | Measuring input= 40
Cams =2 | Kinematic objects= 30 | Leading axis proxy = 3

1 50 MB add. for C/C++ (PLC-RT)+500 MB for C/C++ appl. (RT/appl.)
4 Resources for Motion Control technology objects:

5 Resources for Extended Motion Control technology objects:

6 V16: CPU 1504D TF, CPU 1507D TF; further CPUs >V16 planned

Kl PROFINET 10 with IRT [El PROFINET 10 with RT [EJl PROFINET basic communication (1 Gbit) B PrOFIBUS
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