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| NTRODUCTI ON

GUDEL System Overview

The purpose of thipublication is to be a resource, a reference, and a tool

Introduction  maintenance personnel wheworking on and with this new GUDEiachine.

_ This section shows the primary parts and their names
Overview of

machine and
identification
of areas
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GUDEL System Overview, Continued

Figurel showsa 3D vew of the whole machine. The GUD#ittion of the machine imside
that band of black representing the safety fence

Figure 1 Whole Machine
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GUDEL System Overview, Continued

Figure2 shows the GUDElequipmentonly. The press, conveyors, fence, etc. mmmoved for
clarity.

Figure 2 GUDEL Equipment




Beckhoff System Maintenance Training G U D E L

Parts of The Machine

Figure3 shows the Fanner Station for Carts #1 and #2.

Figure 3 Fanner Station
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Parts of The Machine, Continued

Figure4 shows the Gauge Nest Station.

Figure 4 Gauge Nest Station
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Parts of The Machine, Continued

Figure5 shows a detailed view of Carts #1 in loading position and #2 in unloading position.

&

A. Cart #1

B. Cart #2

C. LoadingArea for Blanks

D. Adjustable Stacking Guide (multiple guides are used)
E. Track

Figure 5 Carts
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Parts of The Machine, Continued

Figure6 Figure6 shows a 3D view of the Blank Loader portion of the machine.

Figure 6 Blank Loader
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Parts of The Machine, Continued

Figure7 shows the Main HMI.

GUDEL

. .-

-l -
L R

Figure 7 Main HMI
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Parts of The Machine, Continued

Figure8 shows the Remote HMI (both displays always have the same content)

Figure 8 Remote HMI
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Parts of The Machine, Continued

Figure9 show the Low Pressure Air Supply Control

Figure 9 Low Pressure Air Supply Control

10
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Parts of The Machine, Continued

Figure10shows the High Pressure Air Supply Control.

Figure 10 High Pressure Air Supply Control

11
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HMI
Figurellshows the Main Menu of the HMI. When the HMI starts it looks like this
[tlnfo l
ISingIe Jog IProgram: 1 IUser: DEFAULT r 911372013
W04 (System) Emergency active G U D E L 4:29:14 PM
Menu
Main |
Operation Mode Auto Signals Tools Setup Service
Operation Gripper and -
Mode Rotate | Tool Group Setup Services
Automatic Tool Edit gd'”“ Info
ervos
: Cam
Syl ey Definition
Cam Jog 14O Status
Rail Change
N - i
N B =
Help |Alarmres| Alarm History i Tool Edit m Back

Figure 11 Main Menu

12
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HMI , Continued

Figurel2 shows the Active Alarms scredhthere are alarms to be reset, press the reset button
on this screen

; x|

Rail Change rogram: 3 er: 1 8312012 |

ADG1 (Press) Press On Estop Condition G 0 D E L 2:42:46 PM ‘

Active Alarms
D [ Group Oescnption On Time I

AD01 |System |Sercos Master State Not OK 242:42 PM
A009 System |Main Air Supply Not OK 1242:42 PM
ADS9 System |Tool Group IDs Different (24242 PM
ADB1 Press |Press OnEstop Condition |2.42:42 PM

Push this

button to clear

Figure 12 Active Alarms Screen

13
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Beckhoff Aut omati on

Introduction

Beckhoff Automation provides advanced and open automation products based upon proven industrial

technologies. Beckhoff customers can implement high performance control systems faster and at a lower

overall cost than traditional PLC and motion control systems . Beckhoffds ANew Automati
product range includes PC based control software, industrial PCs, automation controllers, operator

interface hardware, distributed 1/O, panel based 1/0, 20+ industrial networks including EtherCAT,

industrial Ethernet products, as well as servo drives and motors. Sales and service/support are handled

directly with no intermediaries involved in order to provide faster response and assure the end-users of

the best possible technical support.

Software PLC
PC Hardware  Standard PC/IPC hardware, no extras
Operating Systems Windows NT/2000/XP/Vista/7, NT/XP Embedded, CE
Real-time Beckhoff real-time kernel
I/0O System EtherCAT, Lightbus, PROFIBUS DP/MC, Interbus, CANopen,
DeviceNet, SERCOS, Ethernet and PC hardware, and more
Run-time System 4 multi-tasking PLCs each with 4 tasks in each PLC run-time system,
development and run-time systems on one PC or separately
(CE: only run-time)
Memory  Process image size, flags area, program size, POU size, number of
variables only limited by the size of the user memory (max. 2 GB with
NT/2000/XP. MUCH more with Win7)
Cycle Time Scan rate is adjustable from 50 ps and up. Out-of-the-box setting is 1ms.
Link-time 1 ps (Pentium® 4 2.8 GHz) for 1,000 PLC commands
Programming IEC 61131-3: IL, FBD, LD, SFC, ST, powerful library management,
convenient debugging

Scada, System Manager
Visual Basic, = .
Delphi configuration,
Internet/Intranet service,
monitoring
\ OPC client
ADS-http:// UA/XLM DA/ A&E
ADS Web service TwinCAT OPC server
ADS

Message router

Motion Control Scada,

Visual Basic,
L@ (@dId  Delphi, Visual
TwinCAT NC | C++, .NET, C#,
TwinCAT CNC VB.NET, ...

ADS OCX/DLL

Message router

! ! ! !

LEEIRTEETEE  ADS interface
System Manager

! ! ! !

1/0 mapping

14
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BECKHOFF HARDWARE

C6920 Industrial PC

\ )
S

/
M A |l

.'F'

’I’,' 1y
Ly

oy s
o
Y/

s,
e

Ily
.

I,

2

This PC is one of many standandlustrialPCs available from Beckhoffutomation

This onecomes standard with:
- One Intel Celeron T3100 1.9GHz processor having 2 cores.

- One MiniPCI Slotand ae slot for one A/2 inch hard disk drive

- One Lithium battery

- 2 GB DDR3 RAM expandable by the factory to 8 GB

- On board Intel GMA 4500MHD graphic adapterd DVH connector
- On board SATA RAID 1 controller

- One of 2 GB CFast card with extended temperature range

- One serial portRS232andFour of USB 2.0 ports
- Microsoft Windows CE 6

Purchased options are:

- Microsoft Windows 7 Ultimate 32 bit

- TwinCAT NC-PTP ontrol software

- One CPLink 3 Multi-Desktop software
- One 80 GB Hard Disk Drive

- One Mini PCI Ethernet Card

15
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BECKHOFF HARDWARE , Continued

C6920 Industrial PC 1 As Installed

Beckhoff
C6920 PC

Lutze
24VDC
Power Supply

Siemens
UPSSystem

16
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BECKHOFF HARDWARE , Continued

C6201-0021-0020Cont rol Panel (Display), 129

&%hthh\.w“*{ml g

. ENEEEEENERN

HMIIIIIIIWIIIII_

Front Panel: TFT, 12-inch display 800 x 600

Housing: Aluminum front withsheetsteel rear cover
1 mini PCI slot for one 2%nch harddisk or SSD
1 slot for one Compact Flash card accessible from the res
Protection classfront side IP 65, rear side IP 20
Operating temperature 0é55
Processarintel® At omE Z510 1.1 GHz (TC3: 40)
1 GB DDR2RAM, 128 MB Compact Flash card wiktended temperature range
Operating systemMicrosoft Windows CE 6, English

17
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BECKHOFF HARDWARE , Continued

CP-Link 3

CP-Link 3

Paosd PC 1

Panel PCx

[thernet A%
UOPAP (TCPAP) |
Mty =

Multi Desktop

Typical Beckhoff I/O Rack

18
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BECKHOFF HARDWARE , Continued

EK1100 Bus Coupler

- 1 PowerLEDs
Link/ActIn -
<& & ! ! L E-bus
Signal input EtherCAT | ‘
' 6-—_ Coupler
< supply
Link/Act Out I | 66—
{ J -
Signal output EtherCAT _______ _
Input for
& power contacts
=
[+
—-!' — Power contacts

E-Bus Power maximum is 24VDC at 2.0A. 1/O Power maximum is 24VDC at 10.0A.

19
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BECKHOFF HARDWARE , Continued

EK1122 Bus Coupler
" R |

RUN LED

EtherCAT-
junction 1

saissiung,
sjsisainng,

;:
b4 H T
saisie g,

%

:
:
:

E

EtherCAT-

Iachion 2 EK1100 EK1122
BECKHOFF £X1122
Top view Connection example

These modules allow for creating a Star topology with the EtherCAT network.

More importantlythe EtherCAT network(s) plugged into these cards can be connected or
unconnected while the system is runningallowsHOT CONNECTION

20
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BECKHOFF HARDWARE , Continued

EL1008 Bus Terminal, 8 Inputs at 0.5A ea., 3.0ms filter

1 L

- Bus Terminal Color/Number Code
Signal LED1 _.,.. «— Signal LED2 ¢ Yellow (XX1yzz) i Digital Input
Signal LED3 _, Sn ~— Signal LED4 | Red  (XX2yzz)i Digital Output

Signal LED5______, ‘mm| < Signal LED6 | !
Signal LED? | jme “Signal LEDS | Green (XX3yzz)i Analog Input

i i F— Blue (XX4yzz) i Analog Output
|- i Clear (XX5yzz)i Sensor (i.e., encoder)
Input 1 AA input2 Clear (XX6yzz) 1 Communication
aa =i Clear (XX7yzz)i Motion Terminal
- - : Clear (XX9yzz)i System Terminal
glg\:lvte?contact_. 66 &t =h XX can be either:
+24V B - KL, K-Bus
= -I ; - EL, EtherCAT
Input 5 <« Input 6 I o
Power contact 0V _, 66 : =R yz varies for use. For example, with EL2024,
TE the 02 means each output is 2A.
. ~y-s‘zn-f
Input 7 B8 —mputs ‘ a z represents the number of ports or
channels. For example, EL1008 is a Digital
W Slgn input card with 8 ports/channels. A zz value
; could represent a 16, 32, or 64 port card.
Top view Contact assembly

21
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BECKHOFF HARDWARE , Continued

EL2008 Bus Terminal, 8 Outputs at 0.5A ea.

' .-" Do note the two tabs on the left side of
Si R S i
Slanal LEDS s Sl LEbs | the card as well as the corresponding
Signal LEDS g «— Signal LED6 slots on the right side. The top tatwlan
Signal LED7 ______, . «— Signal LEDS .. R
_: [l slot carry I/O power, the positive side.
- L The bottom tab and slot carry 1/O
Output 1 A8 —ouput2 1 |\ «[},  power, the common/neutral side.
]| h ek Caution: When inserting these cards,
Output 3 GQ +—Output4 10 o) «{ 1 make sure your fingers are well out of
Power contact — § =S .
+24V Bw the way of these tabs as they could slice
--I ;“ your finger.
Output 5 «— Output 6 .
Power contact 0V _, 66 ol 1 L}
7w T
me i
Output 7 8. «— Output 8 ?‘6 & H
B Sy el
Top view Contact assembly

22
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BECKHOFF HAR DWARE , Continued

EL2024 Bus Terminal, 4 Outputs at 2.0A ea.

J L

Signal LED1 — .'- «+— Signal LED2
—

= 3
Signal LED3 ______, = .— Signal LED4

( ) =E b
.
ouput1_ . @4 @ . output2 (L <L
BHE
A
(Y B8 —ov
Power contact —
+24V .-
oV g gl ov
Power contactOV _,. i K
WW —|
== 2
Output 3 g #§ —Output4 s
Top view Contact assembly

23
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BECKHOFF HARDWARE , Continued

EL6631 Bus Terminal, ProfiNet Communications

' |
Status LEDs @ #m
© " Rw/Er
@ nin
gl ]
X1 . .
X2 »

#5008

BECKHOFF ELS631
. P S———

Top view

24
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BECKHOFF HARDWARE , Continued

EL9011 Bus End Plate

25
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BECKHOFF HARDWARE , Continued

EL9100 Bus Terminal, I/O Power Input

VAN

infeed24Vv__ . 8 —— 2%
.- contac

«+—— Power

.. contact
=
i " g..o «— Power ‘?_2’_(

BECKHOFF contact

W — " nen :
| L o £
g

Top view Contact assembly

26
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BECKHOFF HARDWARE , Continued

EL9410 Bus Terminal, Logic and I/O Power Inpu

B L of _'
Power LED (E-bus) L «+— Power LED (pov;ler coniacts)
- : :
=3
=3
| 17
-
+24V A8 —ov oo
jrafes ]
AR
Infeed24V____ :
6 6 by PO\»{ert ’?_%_g(
.- contac

|nfeedov_,ggl g_f,_(

«+—— Power

.- contact
= =
s : g,,ﬁ «+— Power ‘?_E‘_(

BECKHOFF contact ' :

) I ol

Top view Contact assembly

27
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, Continued

BECKHOFF HARDWARE

Bus Terminal Removal

28
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BECKHOFF HARDWARE , Continued

EtherCAT

-Aulomallon

IPC

o ool
OIS (EC 611313)

Advanced measurement technology based on
Ether(AT and XFC: high-speed measurement,
high-precision measurement, Condition Moni-
toring, energy manitoring, dosed loop control

‘Embedded PC series OX for PLC
‘and Motion Control appiications

teconaial

Ethemet TCP/IP LIGHTBUS

1P 67 EtherCAT Box
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BECKHOFF HARDWARE , Continued

EtherCAT (Continue d)

Transmission Rate: 2 x 100 Mbaud (Full Duplex)

Update Times:

A 256 digital 1/0 in 11 e€s

A1000 digital I/O distributed to 100 nodesi n 3 & 0.03 ms
it)

A 200 analog 1/0 (16 b n 50 S,
A100 Servo-Axis (each 8 Byte IN+OUT)i n 100 es = 0.1 ms
A 12000 digital 1/0 in 350 ¢s
Performance: Application Example
A 40 Axis (eaandOuiput®std)e | nput
A 50 |/ O ,ltagethen 560 EthetCAT Bus Terminals
A 2000 Digital + 200 Analog |/ O, Bus
A Performanc@cleHimb23 CAT: 33% Bus Load,
A For c o RpfmetiRED6M3 ,Rowerlink V22 3 4 7 ePeofinetRT6 355 ¢ s

EtherCAT

Profinet IRT

Powerlink

Profinet RT 6353 us

0 1000 2000 3000 4000 5000 6000 7000 8000
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BECKHOFF HARDWARE , Continued

EtherCAT (Continue d)

EtherCAT: Flexible System Architecture

|
L
| CANopen .

5 __
Iuem #

=l |
=
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BECKHOFF HARDWARE , Continued

EtherCAT (Continue d)

EtherCAT wiring is more flexible

Line-Topology: any number of nodes lined up

=

=

==

e “

-

=

=
-
ssmm
el
]

up to
o : EEEE R R i
nOdeS HHE BB BHEd HH BB B I
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PI'LZ HARDWARE

Bill of Material

1 of PNOZm1p, PLC Base Unit 773100
3 of PNOZmilp, 8 Input Module 773400
2 of PNOZ mo1lp, 1 Channel Semicond. Output 773500
1 of PNOZs7.1, Contact Expansion 750167
1 of PNOZs9, Safe TimeRelay Module 750109
1 of PNOZ mo3p, 2 Dual Chan. Semicond. Outptit3510
5 of PZE X4P 4 N/O Expansion 777585
6 of Multi In/Out Kit Screw Terminal 793400
1 of Multi Base Model Screw Kit 793100
1 of PNOZMc2.1p EtherCAT Fieldbus Module 773713----------- A
1 of PNOZnulti Software Chipcard, 32kB 779212

Please note that if you change out the Pilz PLC (the large module on the left), make sure it is
replaced with a new module (not an older or used module) because the program will only run in
a new replaement. Similar is true of the other cards . . . make sure the version number is the
same or newer.

When the Pilz PLC is replaced, make sure you remove the memory chip from the old unit and

install it in the new. The black bar at the top left of the nfeduthe above image is the
memory chip location. Just pop out the old and insert it in the new.
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FESTO HARDWARE

ASplitterso

The‘gre_evn cable at the middle bottom of the above image is an EtherCAT communications cable.
The cable comes from the corltemclosure.

The remaining gray cables are CP communications cables and they all go to their respective
Solenoid Valve Manifold.
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FESTO HARDWARE (Continued)

Solenoid Valves

-
=

. i /
—

e
E—

—
=

The gray cables at the bottom left of the above image are CP communicatitess The one
on the |l eft comes from the ASplitterd while t
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FESTO HARDWARE (Continued)

Input Blocks

The gray cable at the middle left of the above image is a CP communications cable. The cable
comes fronthe Solenoid Valve Manifold.
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ROL AND

DOUBLE

Nominal
thickness

Measuremaent

Standard-Version:
- « Program-  Sensor-
[— number number
[
0000
. Lower
L - Lirnit

System description:

Actual Upper
measurement LLimit

BLANK

= ——

SENSOR

Fieldbus-Version:

Type of  Nominal
material  thicknass

Program Sensor- Measuremaent

- number number

Lower H

lirnit

_ Fieldbus  Bus-Typ  Actual Upper  Bus-
slatus measurement limit address.

E20-xx-X-X-XX

Number of sensors:  Version: Outputs: Enclosure:

- 11 sensor B: Standard O : Opto coupler -~ : Wall mount

4P : up to 4 sensors C: Data backup R : Relais FP : Panel mount
via RS232

Example: E20-C-O for one sensor, data backup / remote control via RS 232,
optocoupler signal

Dimensions:

System E20: System E20-4P:
Width: 140 mm (5.5 in) 180 mm (7.1 in)
Height: 140 mm (5.5 in) 140 mm (5.5 in)
Depth: 71 mm (2.8 in) 71 mm (2.8in)

System description:
E20-xx-xx-S

Number of sensors: Feldbus: Enclosure with
- :1 sensor PR : Profibus plug connaction
4P :up to 4 sensors xx : all commen

fieldbusses

Example: E20-4P-PR-S for up to 4 sensors, data backup / remote control via

fieldbus, these systems have always_ signal outputs with

sler and are o 1t with

Dimensions:

System E20-(4P)-PR-S
Width: 225 mm (8.9 in)
Height: 240 mm (9.5 in)
Depth: 71 mm (2.8 in)
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| NDRAMAT HARDWARE

The above image contaittse Rexroth Indramatomponents fopowerconversion on the left
and therdrives going to the right. The image below shows theai@ing components.

Things to know:

Underneath where the Ethernet cables plug
in is an interface module. It reports status
and allows for changing basic settings.

If any of the drive sections need replacing:
- Press and hold the oide buttonsat the
sametime until the communications
protocols are visible. Change the protocol
to EtherCAT and then select Enter to
accept.

- Press and hold the outside buttahshe
sameuntil the Unit/Drive Number is

visible. Change the Number to as required
and therselect Enter to accept.

When commissioning a new/additional

Drive, there will be two Indramat XML

flespr ovi ded. Add fAorigin
file as an extension and, on the second file,
remove AEther CATOoO from t
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INDRAMAT HARDWARE (Continued)

Network Interface

AN

il

. L T

At the front of each of
the Indramat

' components is a gray

colored Ethernet cable
that DaisyChains from
one component to the
next.

TheEthernetcable
contains the EtherCAT
communications
protocol.

| In the image, the cable

from the left most
Indramat component
can be traced up the
image to the bottom
port of the Pilz rack.

From the top port of the
Pilz rack, another
EtherCAT cable runs to
the right to the bottom
port of the Beckhoff I/O
rack.

From the top port of the
I/O Rack, another
EtherCAT cable runs to
the right to the
Beckhoff PC.
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INDRAMAT HARDWARE (Continued)

Motors, Typical

R s

N e

— This image is of a motor
' r | mounted on a Fanner

~ frame. There aréour such
motors mounted on each
Fanner frame.

The bottom 3+ inch section
of the motor contains both
the encoder/resolver and
the motor drive.

. There are two cables
attached to this drive. One
comes from the previous
drive and the other goes to
the next drive.

., Each cable contains the
- wiring for distributing DC
motor power,

DC logt power,

and EtherCAT

communications.
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INDRAMAT HARDWARE (Continued)

Motors, Typical (Continue d)

AN\ TN
“Am\g)

AN N2
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INDRAMAT HARDWARE (Continued)
Commissioning of IndraDriveM drives with EtherCAT

1.0 Commissioning

1.1 General Information

For communication vi&therCAT, you need the TwinCAT softwatey BECKHOFF4t leastversion
v2.10 (build 1328))On BECKHOFF's website, you can find a test version of Twin@alid for 30 days

with an unrestricted scope of functions.

1.2 TWinCAT
For the initial installation oTwinCAT, instalkhe following software package:
TwinCAT NC PTP- PTP Axis control

1.3 IndraWorks MLD/D/Ds
For an engineering connection to the drive, you need Rexroth's IndraWsdfsvare. To communicate
to the Drives, there arewo Possible Types d@ommunication
0 ADS Interface of TWinCAT
To communicate with the drive (online via thighrty control unit with ADSinterface by Beckhoff),
you need IndraWorks as of version 09V04. In ordertake benefit from upto-date functions, you
should use an traWorks version higher than 09V12 or 11V02, according to the firmware used.
0 EtherNet over EtherCAT (EOE)
The "Ethernet over EtherCAT (EoE)" functionality has been implemadntdte drive as of firmware
MPx16V10 and firmware MPx08VRS.

1.4 Setting Up The Drive System
IndraDrive C, IndraDrive M

&
=

3
T

A
s

P
-

.

-

EtherCAT

ar
i

X23

Cabling with CAT5 patch cableavingRJ45 connectarwhereX23 = InputandX22 = Output
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INDRAMAT HARDWARE (Continued)
1.0 Commissioning (Continued)
1.4 Setting Up The Drive System (Cont inued)

IndraDrive Cs

e R I O
- - [LIe

EtherCAT ~

Cabling with CATS5 patch cable haviRj45 connectarwhereX25 = InputandX24 = Qutput

1.5 Network Setup:

On the front of the Drive should be a Control PaneY.ou may need

t o

the appropriate Drive number.

See

Troubleshooting Guide.pdf f or detail s on tt

select the OEther CATO commi ot ocol

sect i onmdraB@rivedMPx®Z to MPx@&/ anad HMV
S

Connections To The Drives are via either:

A.

Direct connection

This method equires a Rexroth seriaablebetween the PC and the Driv&Vith this method:
9 SelectStart, All Programs, Rexroth, IndraWorks Ds

1 UnderProject , sel ect 0Scan for Devicesbd

1 Highlight the devicand select HMDO01.1

1 Update offline parameterization

T Sel ect icon oSwideuvhessopnéfbrnseéver al

. Through EtherCAT (See the next few pages for instructions with pictures)

With this method:

1 SelectStart, All Programs, Rexroth, IndraWorks Ds

1 SelectTools, Connection, Connection Selection , Connectto 3 rd Party Control
Unit

1 Enter AMSNet ID: 192.168.100.231.1.1

1 Enter Timeout: 40000

1 Update offline Parameter Setting? Yes
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INDRAMAT HARDWARE (Continued)
1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions

To open the IndraWorks application, select:
Start, All Programs, Rexroth, IndraWorks Ds, andindraWorks Ds 12V08
1ol x|

Parameterization  Diagnosis [ Service  Tools  Help

QBackvl’Q}v|&vﬂ'- pi'n gn|,.?“3ﬂ@?d

C YR [A o onEm @ [M]

[
Now selectTools, ConnectionConnecti on Selectioné
=10]x

Parameterization  Diagnosis | Service | Tools  Help

() Back v@v|&vvv

I Connection

Drive System Simulation » Restore Lask Connection

Options, ..
Emphly wWindow
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INDRAMAT HARDWARE (Continued)
1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)

Now select thd hird -party control unit tab.

L¥ connection to be Selected |

Metwork searchl IP address searchl Serial  Third-party contral unit | Ofllime I

AME Met |d: I'IEI.E.E.E?J.'I

Timeout; |4EIEIEIEI ms

Connection Test | |

Configuration File... I

¥ Show selected cannectian when starting Ok | Cancel |

In the above window, sele€onnection Test In the box to its right, IndraWorks should
respond withSuccessful (8ms) Now click OK.
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INDRAMAT HARDWARE (Continued)
1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions (Continued)

Selection of desired drive.
In the box under the menu Parameterization, the available Drives can be selected. Note that only one
Drive may be examined at one time.

E IndraWorks Ds - Axis Status - Axis [1] ¥ Axis [_ =]

Parameterization  Commissioning  Diagnosis { Service  Tools  Help

IndraDrive at third-party cantr |+ Back - | o ollER B

i 8 [ 9 ] lockout active @ € Q& - | o [P 00 @ 5] @)

Indralrive at third-party control unit:
IndraDrive at third-party cantrol unit: Drive [2] Az number Ayis designation Sercos address Az type

IndraDrive at third-parky cantrol unit: Drive [3]
IndraDrive at third-parky control unit: Drive [4]

i) Master Communication - Axiz
I Mator, Brake, Measuring Systems Anis status | ADD11 Starting lockout active Q"l €7  ClearEnor |

i) Sealing / Mechanical Systern
i Limit ¥ alues
{2y Drive Contral Position -933.3818  mm

{2 Operation Modes / Drive Halt

(=) Error Rieaction Welocity 0,483  mmds
I Driverlntegrated S afety Technology Acceleration 135.092  mmds
{2 Optimization / Commizsioning GG (A7 000 Hm Details <<

g Wirt. Master Axis Generator
- Measuing Encoder — Mation
- B Position Switch
-4 3) Local 1/0s

1 Y Axis 1 | Real axis

r— Current values

Status

Q Control section ready for oper. [bb]
() Ctrl ahd power sections ready for op. [Ab)

not active =
(J Drive with torque [4F)
() Drive HALT active [4H]
() Drive enor
— Messages

(6] n_actual = 0 D PPy 3 In Pasitian

(] r_actual < nx 6] In-position window coarse

(5] n_actual = n_command (D Te=Tx () Pasitive tarque limiting

(T 5= Tlimit Q Megative torgue limiting

— Actual position values

totor encoder 9999818 mm @
Optional encoder 0.0000 mm O In

O Reference encader in reference

Third-party control unit amsnetid=192,168.2.71.1.1 amstimeout=40000

| 4} Startl a8 &= I-Q IndraWorks Ds - Axtis ...

« @ Si49PM

When the name is blue in color, it means theaisvonline.
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INDRAMAT HARDWARE (Continued)

1.0 Commissioning (Continued)

1.6 IndraWorks Icon and Menu Item Descriptions

Saving Parameters

(Continued)

Select from main menu g N L NN EIT

A Parameter
ASave

This will upload the
Parameter data from the
Drive.

Parameterization | Commissioning  Diagnosis [ Service  Tools  Help
PM  Start Parameterization Lewvel 1 R I o R ﬁr =2}
OM  Exit Parameterization Lewvel
Az number
Mk DAVE... 1 |
pﬁ: Load. .. ’7
Az statuz !
& Print... i
— Current walues
Parameters
Pozition |_
@ Password
Welocity |_
Exit .
; py Acceleration |_
i Probe T T I—
- Optimization # Commissioning FIRHIS TR

0@ Wirt, b azter Awiz Generator
@ Meazunng Encoder
Pozition Switch
- Local [/0s

— Mation
nokt ac
— Mezzages
@] n_actual =0 (4

@] r_actual < nx
%] n_actual = n_command o
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INDRAMAT HARDWARE (Continued)
1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)

Saving ParametergContinued)
1. Select path and narf@ where the file will be saved.
2. At the right, undeParameter selection selectAll Parameters.

3. SelectSave

E Save paramekters

Selectin:nn| Address | M arme Parameter zelection
1 Az [11% Awiz Parameters o be zaved

[ ]

Inder 'Parameter selection’ determine which parameters are to be saved.
‘Parameters to be zaved' makesz a backup copy of the drive parameters and the ariz-zpecific values in order o

reesztablizh a defined drive status.

™ Quick save [only attribute and walue] Save Cloze
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INDRAMAT HARDWARE (Continued)

1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)

Downloading Parameters

Select from main menu: Q=Y IndraWorks Ds - Axis Status - Axis [1] Y Axis

A Parameter
ALoad

Parameterization | Commissioning  Diagnosis | Service  Tools  Help
PM  Start Parameterization Level 1 - | PR N . |
QO Exit Parameterization Level
Aiz number
MR SEVEL.. | 1
we  Load...
iz status
& Frint... i
— Current walues -
Parameters
FPozition
[E] Passwiord _
Welocity
Exit .
: pay Acceleration
. ..... b P[Dbe

--1:| Optirization / Commiszioning
g} Virt. Master Auis Generator
----- @ Meazunng Encoder
----- B Position Switch

+-{ 7 Local 140

Torgue / force

— Motion

49



GUDEL

Beckhoff System Maintenance Training

INDRAMAT HARDWARE (Continued)

1.0 Commissioning (Continued)
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)

Downloading Parameters(Continued)

1. Selecthedesired file
2. SelectOpen

i E3

' Lok i Ilﬁ' DiriveParam j Q F ?E-
IC5)100224

3 & Axis.par
3 B Axis.par
3 I &xis.par
®] fxis 100802, par
3 ¥ Bxis.par

My Documents

by Computer
-

by File tiarme: I E j Open I
Places

Filzz of bype: IF'arameter file: [*.par] j Cancel |

]

Please note that, becauséParameters was selected when uploading, that means there will be
errors when downloading. While the errors are valid, they can be ignored because some of those
parameters (i.e., Revision Number, Build Date, etc.) cannot be loaded into the Drive and
otherwise overwrt e what 6s in the Drive.

For further information on using IndraWorks to troubleshoot your application, please see the
manufacturers documentation.
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BECKHOFF VAQRETTour of the TwmerCtAT Er

The TwinCAT software systemas put together by Beckhoff Automation to be a complete
automation system for R€ompatible computers which is why it is referred to as:
GTotal windows Control andAutomation TS O K y 2 f. 2THiaGAT

TwinCAT transforms eveopen,compatible PC into eeal time control processceind eachcan
handle:

- Up to four (4) PLE€onone PC processor

- ¢ KNBS o NSazignbtiarécon@oF(NC PTP, NC I, and CNC)

- A programdevelopment environment for writing, editingnd debugging programs

- Control statior/ operator interface/ HMI functions

TwinCAT is fully compatible with asdpportsthe manufacturesindependent IEC61133
standard.

TwinCAT providesupport for20+common Fieldbusetworksand PC interfaces for 1/O signals.

TwinCAT includes support fiive industry standard programming languade®, ST, FBBFC,
IL)plus a new variant c€FCAnNy of these languages (@combination thereof) may be
employed to complete your program.

TwinCAT empowelthe beginner and advanced programmers alike throtigh use ofa
Library. TheLibrary contairs pre-developed, tested, and provesodefor hundreds of
applications.

TwinCAT haslauilt-in Simulation PL& test programs without conecting to the actual
hardware.

TwinCAT Scope Viewfers a graphical anadis of dlJNR2 I NI YQa O NAI o6f Sa
troubleshooting and finguning a program as well as aid in tuning servo systems.

TwinCAT has anterface system that makes it possible to interact wather programming

environments such as Microsdfisual Studio.netC, C++, VBelphi, SQL, and otheusing
standard DLLOCXOLE, ActiveX, DCOM+, and otstandards
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TwinCAT, a software PLC on the PC, runs in exactly the same way as in a conventional PLC / NC
in that it hasexacty timed (determiristic) cyclesvhich are executed with the same length and
regardless of the progratength. Beckhoffaccomplished this by developiagproven and

independent real time extensigra Kernelfor Windows as the basis of TWinCAT and has
harmonized it with Miopsoft as a system partner

TwinCAT PLC, NC, and user interface functions are executed simultaneously by "overlaying" the
tasks in a multitasking software system. Each task ("server") for a specific purpose operates
with its own cycle timead priority.

Consequently, an automation system now consists of only 4 components:
- Industrial PC,

Open field bus system for I/O links,

Standard Windowsperating system for the user interface (HMdnd
TwinCAT system softwar

The advantages of this solution are:

- almost unrestricted memory spader programs and data

- constantperformance development for the automation task

- full integrationof DevelopmentPLC, NC, HMI, efanctions in the operating systerand
- alow number of components resulting in high systesimability
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TwinCAT Components

The two most recognized and frequently used components to creating a PLC program in TwWinCAT are:
- TwinCAT System Manager
- TwinCAT PLC Control

However, there is a third component, called TwinCAT System. It coordinates everything between
Windows and TwinCAT such as startups, shut downs, accesses to the TwinCAT server, the use of
Windows services, and more. It consists of TwWinCAT System Service and TwinCAT System Control.

BECKHOFF

TwinCAT System Service
The TwinCAT System Service is started by Windows during the boot sequence of the PC before a user has logged
on. In fact, when the PC is booting, you will see a TwinCAT Logo fill a portion of the screen for a moment (see above

image) and then a small icon will appear in the System Tray / Task Bar of the desktop.

The color of the icon indicates the state of the TwWinCAT system:
Blue:  TwinCAT in Config Mode® @5
Red: TwinCAT is stopped.
Yellow: TwinCAT is being started.
Green: TwinCAT has started.

The TwinCAT System Service is primarily responsible for starting and stopping the TwinCAT run time system. It loads
all configured servers and initializes them during the TwinCAT system start.
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TwinCAT System Control
TwinCAT System Control loads the parameters for the run time system such as:
Boot Settings Boot / Auto-Logon settings for the local and target system
Real-Time Settings Real-Time Configuration settings and display of Real-Time load
Priorities Display / manipulation of TwinCAT Task priorities
User-defined Tasks Configuration of additional user-defined tasks
Task settings for "Additional Tasks" Dialog for settings of user-defined tasks
Online Display Task Load Online view for the load of the user-defined tasks
Task Process Images Mapping information about user-defined tasks
Route Settings Information about TwinCAT target system routing and message router
Server Settings Adding more servers (features and capabilities)
Connections Configuring remote connections

Real-time setting

When TwinCAT is running, the current real-time setting can be displayed by putting the cursor over the icon in the
Task Bar. A small window over the icon will appear similar to the image shown below. In the example shown below,
the TwinCAT real-time system has a maximum of 80 % of the processor capacity available, but is using 15% of
processor capacity.

B TwinCAT CPU 15%/80%

B0 B ok 933 am

Context Menu

Clicking the mouse (left or right) on the TwinCAT system icon opens a context menu from which the user can control
the TwinCAT system. The listed functions can be selected using the mouse or keyboard. The menu functions will be
explained on the following pages.

B Abouk TwinCAT. ..

@ Log wiew
- Swskem Manager
88 rLc contral

.|;|§J Realtime Setkings

Fouker 4
Syskem k
1o +
PLC »

E Properties
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About Twi nCATEé:

Selecting "About TwinCAT..." will access a window containing a description of the installed TwinCAT version. This
information is needed by the user when, for example, contacting the TwinCAT Hotline.

About TwinCAT System x|

Ok

TwinCAT Spztem Service  w2.17.0 [Build 2103)

oy
TwinCAT NC PTP

v2.11.2234 [Build 2234)

Coppright BECKHORF & 1336-200:

Logon zer; Mo Hame
Uzer Group: any group

R eqizstration:

r arne: Ed
Compary: Gudel
Feaq. Fey - BAA0-9E 0500

Event display:
The event display is a program to monitor the events in the system. The event logging service starts automatically if
you execute Windows.

System Manager:
The TwinCAT System Manager is started by selecting "System Manager".

PLC Control:
The TwinCAT PLC Control is started by selecting "PLC Control".
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Real-time:
The TwinCAT real-time system can also be configured via the context menu. However, this only applies to
classification of the processor output.

Realtime Settings

X
Time baze: oK.
T | ok |

— CPU Uszage/Limit

— Syzterm latency
Actual b @i Wiarn at;

| 18dps FEB?Bdus I EIE:

Processor time can be assigned to the TwinCAT real-time system via the linear regulator in the figure above. A time
basis of one millisecond is currently defined for this purpose. In the example shown, TwinCAT is assigned a
maximum of 30 % of the computer time. On a time basis of 1ms, this means that TwinCAT has a maximum of 300 *s
available each millisecond. Conversely, it means that at least 700 *s are available to Windows NT. When the
TwinCAT real-time system switches to its idle task, the processor is returned to Windows NT. The bar in the linear
regulator dis-plays the current utilization level of the real-time system. The display is averaged over 256 cycles (ms).

System latency time:

In this case, the current and maximum latency times in the real-time sys-tem are shown. The time by which the
central system tick arrives too late is measured. The maximum time is saved until the linear regulator is actuated or
until the dialog is exited. The latency time is, of course, also measured if the above dialog is not opened

Message in the case of:

If the set maximum time is exceeded, a once-only message is output in the window and a logbook entry is generated.
Calling up the above dialog en-ables the message to be reset, so that a message is again output the next time the
time is exceeded.

Time basis:

Time basis for calculating the percentage classification. At present, a time basis of 1 millisecond is
permanently set.
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Router:
The TwinCAT Message Router can represent its internal memory administration and port administration for
diagnosis. This service can be called up via the context menu.

B About TwincAT...

@ Log Wi
. Swstem Manager
B8 ric cortral

.|;|§J Realtime Settings

Cleanup

Syskem g
el 4
PLC g

ﬂ Properties

Info

AMS Router Information x|

— kemary

Cweer all [KB]: I 2048

Axailable [KB): 1933
[ tai debugging

— Registered

Puorks: I 39
Dirivers: I B
Tranzports: I 1

User memory:

The displayed user memory is required in the TwinCAT system for AMS messages and for memory administration of
the TwinCAT real-time environment. The entire memory is requested with Windows NT when the TwinCAT system is
started. The memory size can be configured in the TwWinCAT System Control. The user memory required by TwinCAT
cannot be relocated.

Total user memory:
The user memory which was available at the system start of TwinCAT.

Available user memory:
The user memory which is currently available for TwinCAT.

Log-ons

All users of the TwWinCAT Message System (AMS) must register with the router. TwWinCAT servers have fixed port
numbers (e.g. TwinCAT NC: 500, TwinCAT PLC LZzZzS1: 801,
Message Router.
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Ports
Number of registered ports

Server
Ports which are occupied by the TwinCAT servers

Transports
Internal only

Mail debugging

In conjunction with the TwinCAT Mail debugger, it is possible to record the entire TWinCAT message traffic. In this
case, it must be noted that the message traffic is slowed down by the additional messages. The Mail debugger is not
part of the TWinCAT standard scope of delivery.

Cleanup
Ports in the router which originate from no longer functional programs are released again with the "Cleanup" function
of the router. This function is particularly appropriate in the development phase of the applications.

System:

If the TwWinCAT system is not configured for an automatic start, the start can also be performed manually via the
context menu. The configuration of the automatic start is carried out with the TwinCAT System Control. Only the
functions which are appropriate in the current operating state are released in the context menu. In the example, the
TwinCAT system is in the Stop state, which means that only Start is possible. The functions in detail are:

Start:

The TwinCAT system is started. All entered TwinCAT servers are loaded and initialized. The TwinCAT I/O subsystem
is parameterized by the Twin-CAT I/0O Manager in accordance with the configuration. All entered run time systems of
the PLC subsystem are initialized. If a boot project is entered for a run time system, this is loaded and the PLC
program is started. The remaining (retain) data is also loaded in accordance with the configuration. The boot project
is generated with the TwinCAT PLC Control. The start behavior (boot project, data remanence) of the PLC run time
system can be configured via the TwinCAT System Control.

Stop:

The TwinCAT system is stopped. All entered TwinCAT servers are shut down and unloaded. After the TwWinCAT
system stops, there is only the TwinCAT Message Router still in the memory. The TwinCAT system can now be
restarted via the "System -> Start".

Restart:
The TwinCAT system is first stopped and is then restarted. This function is useful in the event of changes to the
system configuration, because in this way the configuration is again loaded by the restart.

The TwinCAT Message Router can represent its internal memory administration and port administration for
diagnosis. This service can be called up via the context menu.

1O:

The TwinCAT /O subsystem can be reset via the TwinCAT System Service. For this, the corresponding function
must be selected in the context menu. The reset applies to all connected field bus systems. For details, also refer to
the documentation of the TwinCAT I/O Manager.

PLC:

A submenu for starting, stopping and resetting a (the) PLC run time sys-tem(s) is opened via PLC. Depending on the
number of configured PLC run time systems, another submenu is opened for selecting the run time system.

In this case, the 4 PLC run time systems are configured for the TwinCAT system. Each run time system can be
controlled separately.
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Properties:
The TwinCAT System Control is started by selecting "Properties"”.

"General" tab:

TwinCAT S5ystem Properkies El

General I Systeml AME Hn:nuterl PLC I Hegistratinnl

TwinCAT Systern Control

v 17,0 [Build 2200
TwinCAT NC PTP

w2 . 11.2234 [Build 2234)

Copyright BECKHOFF 2 1996-2011

Fegiztration:

M ame: Ed

Compary: Gudel

Req.-kew: o -BAR0-9E A0

k. I Cancel Al

On the first side, the user can find general information on the installed TwinCAT version. Whenever contacting
TwinCAT Hotline, please always state the data entered here.
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"System" tab:

TwinCAT System Properkties El

General Spstem |.¢‘-.h-15 Fh:uuterl PLC I Hegistratinnl

— TwinCAT Server
TcCam
Tela
TcMe
TPl
TcRTime
Add Remove Properties
— Boot/Shut Down
Auta Boat; ™ Dizable
i* Enable
™ Config Mode
Auto Logon [
Ilzer Hame I
Pazsword |

k. I Cancel Sy

This page shows the basic configuration of the TwinCAT system. Here, TwWinCAT servers can be added and
removed, and the automatic system start can be activated.

TwinCAT can be extended by additional servers. These can be cam switch mechanisms, linear pass controls or other
software units. The modularity of TwWinCAT now enables this server to be loaded into the TwinCAT system by simple
configuration. However, a condition is that the server was compiled with the TwWinCAT Server Framework. For
Windows NT, TwinCAT servers can be used as unit drivers, thereby enabling the operating state of the TwinCAT
server to also be checked in the Windows NT units list.

Important:

Changes on the system side should only be carried out by experienced TwinCAT users or in accordance with the
instructions from the TwinCAT Support.
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Add TwinCAT servers
This function is necessary when a TwinCAT server is not reported with the system by the standard installation. This
can be the case with application-specific TWinCAT servers.

x
Marne: [ 0K
Dizplay M ame: I Canizel
Image Fath: I Browsze...
Type: IDriverT_l,lpe j
Startup: IManuaI j

Name

This is the Windows NT unit name. This name addresses the TwinCAT server of Windows NT. In the case of
TwinCAT servers, the unit name corresponds to the file name of the TwinCAT server.

Display name
Only used for displaying the Windows NT system, and can be freely issued.

File path
Path to the binary file of the TwinCAT server.

Type
At present, only Windows NT drivers can function as TwinCAT servers. "DriverType" must therefore be entered here.
In future, Win32 services will also be able to operate as TwinCAT servers.

Start mode

TwinCAT servers are started by the TwWinCAT System Service. The standard setting is therefore "manual” in this
case. A start via Windows NT could be necessary for special TwWinCAT servers, which means that the start mode can
be changed here.

Remove TwinCAT Server:

When this dialog is acknowledged with OK, the TwinCAT server is removed from the TwinCAT system and from
Windows NT. The binary file of the TwWinCAT server is, however, not deleted from the hard disk.

TwinCAT System Control x|

\‘v fre wou sure ko remove TcRTime From the TwinCAT server lisk?

(0] 4 Zancel |
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Properties of a TwinCAT server
Double clicking on the server name in the server list or pressing the "Properties" button opens the above dialog.

TwinCAT Server Properkties

X
M are: | TeMc
RIESTETN AN T uinCAT M Server Cancel |
Image Path: IE:HTwinE&THDriver‘»TcN .85 Browse... |
Type: IDriverT_l,lpe j
Startup: I.-“-‘-.utu::matiu: j

In this dialog, the properties of a TWIinCAT server (e.g. the path) can be adapted later.

"AMS Router" tab:

TwinCAT System Properkties El

Generall Spstem  AMS Router | PLC I Hegistratinnl

— Local Compriter

AMS Metld:  [10.6.557.1.1

— Remote Computers

2043712-001

Add Femove Froperties

k. I Cancel F¥um 1

The local machine address, the reserved memory and the connections to other TwWinCAT systems are defined in the
settings for the AMS Message Router.
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AMS Net Id

This is the address of the local computer in the TwinCAT network. The "AMS Net Id" consists of 6 bytes and is
represented in a point notation. The "Net Ids" must be issued by the project supervisor and must not be repeated in
the TwinCAT network. A standard + "1.1" is generated from the installation of an AMS Net Id from the IP address of
the system (if present). If no IP address can be determined during installation. the AMS Net Id ".1.1.1.1.1.1" is
generated.

Remote Computer
List of TWinCAT systems which can be reached in the TwinCAT network.

Add remote connection

Add Remote Connection |

M ame: || oK.
AMS Netld: | Cancel
Address; I Erowse
Tranzport; ITEP;|F‘ j [ Slow Connection

New connections to other TwinCAT systems can be configured with the aid of this dialog.

Browse:

Browse for Computer el

Select a computer. ..

=l \:J My Metwork Places
“ Entire Metwaork
-f Engineeting on gus-s0003
-%® My Web Sites on MSN
_ﬁ’ Shared Folders on wrware-host

I Cancel

It is possible to search for the remote computer via this dialog. After selecting the remote computer, the IP address is
fetched and the AMS Net Id is automatically generated. This Net Id corresponds to the standard Net Id following
installation.
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x
M arne: I.-'l'-.:-:isTEEt ak.
AMS Metld  [192.168.7.1.1.1 Cancel
Address: [192.168.7.1 Browse
Tranzport; ITEF',-'IF' j [T Slaw Connection
Name

Symbolic name of the TwinCAT system removed. This name can be freely issued.

AMS Net Id
Address of the removed TwinCAT system.

Address
System address referred to the relevant transport shift. In the above example, TCP/IP is used as the transport shift,
whereby the address is interpreted as the IP address.

Transport
The network over which the AMS messages are carried.
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Remote a system from the remote list
After acknowledgement of the dialog, "Machine" is irrevocably removed from the remote list.

TwinCAT System Control x|

:;\'p Are wol sure ko remove 2043712-001 From the remoke lisk?

Ik Cancel |

Properties of the remote connection

Remote Connection Properties il

M e |2043712-001 ak.
2k4S Met |d: 10.1.32.105.1.1 Cancel
Address: [192.166.7.170

Transpork; ITEP,-'H:' j ¥ Slow Connection

A remote connection can be subsequently adapted with this dialog.

Further information of the remote connection are descirbed in the dokumentation TwinCAT Remote Access Service.
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"PLC" tab:

TwinCAT System Properkties
Generall Systeml 205 Router FLC |Hegistratiu:un|

Mumber of Bun-Time Systems: 1 -

T

Boot Project Path;

IE:"-.T winCa T 4B ool Browsze... |

Boot Project:
[w] 1. Bun-Time System [Port: 801]

Load/Store Retain Data;
[w] 1. Run-Time System [Port: 307]

(] I Cancel Apply

The PLC subsystem is configured with the PLC side of the TwinCAT System Control.

Number of run-time systems

The TwinCAT PLC subsystem supports up to 4 run-time systems. The number of run-time systems is set via the

above control element.

Boot project path

A separate boot project can be generated for each PLC run-time system. the path from which the boot project should

be loaded must be configured here.
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Search
To support the user, the boot project path can also be entered via this dialog

Select a Falder for the plc boak project. ..

= [Z Desktop -
1,3 My Dacuments

= :é My Computer

(- 3 Floppy ()

--ql' Local Disk, {C:)

.y DWD Drive (D)

[+ DWD Drive (E:)

[+-*e# Removable Disk (F:)

,;g Shared Faolders on “wrmware-haost' (21

[#-{7) Shared Documents

-7 qudel's Documents

-8 My Metwork Places
e J7= IS L ihrary ;I

Ik ancel |

Boot project

The loading of a boot project can be activated separately for each run-time system. The boot project of a runtime
system is activated or deactivated by a mouse click on the corresponding line. To generate a boot project, start the
TwinCAT PLC Control. In the Online menu you will find the selection "Generate a boot project”.

Load/store of the retain data

If a boot project is selected for a run-time system, remanent data can also be loaded or written for this run-time
system. This option can be selected and deselected via the adjacent selection box.
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Twi nCAT ARegistrationo

TwinCAT System Properties ﬁl

Generall S_I,Isteml A5 Fh:nuterl PLC Reqistration |

E>S TwinCAT NC PTF
TwinCAT YWersion: w2 11,2234
System ID: |  TwinCAT-310
R eqistration;: ||

anline: hittp: £ v, beckhoff. conm

for; +49 [0]5246 963 0
M ame: E&,
Compaty: Gudel
Reo.-k.ew o -BAR0-9E 4000

0k Cancel Sl

TwinCAT Version
Existing product version

System ID
Unambiguous identification of the local system. State this combination of numbers when registering TwinCAT.

Registration
The registration key which matches the TwinCAT version and the defined system ID. This key is obtained when
TwinCAT is registered.

Online
Currently not supported.

Fon (Phone)
Call number for registering TWinCAT
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TwinCAT Information System

StartlUp

TwinCAT Event Configurator
TwinCAT PLC Contral

Programmer's Notepad 2

-

Accessaries

Jn
5
%
B
Android SDK. Tools 3 ' TwinCAT Scope Yiew
[
i

Progrars TwinCAT Rermoke Manager

Documents 3

-

BECKHORF

Caomponent Toolbox 5.0 »

TwinCAT Syskem Control
TwinCAT Systern Manager

v Rk

ENENENENENENENE?

Log OFf gudel, ..

Turn OFF Computer. ..

B

—
Eﬁtart [Z & 2 B uUntitled - TwinCAT Systs. .. | B TwinCAT PLC Control - 1.

This provides support information ONLY for TwinCAT.

E Settings 3 ) )

o Java 4 TwinCAT A0S Maonitar

E Search 3 MWSnap » Informatic

%J Rexroth 3 TwinCAT Scope 2

i Q) Help and Support Startup TwinCAT Simulation Manager
& Rim. B TwinCaT TcEcadImport

" Techsmith 3

E Filz 3

=

=

n - English
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Beckhoff Information System

By far, the most complete source of information is the Beckhoff Information System. It includes
information about every Beckhoff product, its use, and interoperability. When TwinCAT is installed from
the CD, the complete Information System is automatically installed. If TwWinCAT was installed from a
download, a slimmed-down version may have been installed to save download time. The full version can
also be downloaded from the Beckhoff site.

Arguabl vy, I nformation Systemds greatest asset is
includes explicit details of programming and hardware elements. This includes error codes plus their
causes and potential remedies.

To access Information System, click the Start button, then Programs (or All Programs) then BECKHOFF,
then Information System and finally the language of your choice.

@ Programmet’s Maotepad 2

Programs

» ACCESSOriEs
Android 50K Tools
f) Documents 3 BECKHOFF
Component Toolbox 5.0
Ef Settings »
Java
I_) Search 2 MW3nap

Rexroth
t)) Help and Support Startup

Run... TWINCAT Systern
TechSmith

| “I Log OFF gudel, ., Pilz

E Turn OFF Computer. ..

m—
IﬂHStart G & 7 B untitled - TwincaT Syste...l B8 TwinCAT PLC Control - 1., |

Bl Information System  » E? Infarmation Syskem - English

* v v v v wv v vRBRAE T T

Windows XP Professional

L ¥ BedkhSIif Ifférmation SyseY @ instaled on your computer then itis possble to highlight the
name of the Function Blockand pressWiQ vie# the documentation for the Function Block

FUNCTION_BL@CK INGGHIERE )

VAR_INPUT
NETID :T_AmsNetId;
START :BOOL;
TMOUT  :TIME := DEFAULT_ADS_TIMEQUT;

END_VAR

VAR_OUTPUT
BUSY :BOOL;
ERR :BOOL,;

ERRID  :UDINT;
USAGE  :UDINT: (*in %%)
END_VAR

There are three main ways to find information in the Information System:
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Contentsshows a tree of topics that can be browsed.

Beckhoff Information System 5/2012 - E||L|

=y & B

il
Hide Lacate  Back  Fomward  Home Print  Options

Contents | Index I gaan:hl Favnr!tasl

CAT Gontrol: Online Functions =

= u Beckhoff Information System

Start Page

News

Help

@ Industiial PC

@ Embedded PC

0 Fieldbus Companents

@ Drive Technology

B () TwinCAT

Start Page

Notes on the Documentation

@ TwinCAT Dveriew

@ TwinCAT Quick Start

0 TwinCAT System

@ TwinCAT System Manager

0 TwinCAT RemoteM anager

@ TwinCAT R3I0

Bl ) TwinCAT PLC

Owerview

B () TwinCAT PLC Control

= m A Brief Intioduction to TwinCAT PLC Control

@ Foreword

Intraduction

Praject Components

0 Languages

IECE1131-3
Q Sample Program
O |ndividual Companents
@ Editors

@ Resources

0 Librany Management

@ Enginesiing Interfacs (EMI)
0 Wisualization

O Appendix

@ TwinCAT PLC libraries

@ TwinCAT NC

0 TwinCAT Digital Cam Server

@ TwinCAT Supplement

0 TwinCAT Diagnostics

@ Beckhoff Knowledge Bass

Q Application Mates

Debugging, Online Functions

Sampling Trace

The sampling trace allows vou te trace the value sequence of variables, depending upon the so-called trigger
event. This is the rising edge or falling edge of a previously defined Boolean variable (trigger variable). TwinCAT
PLC Control permits the tracing of up to 20 variables. There is a 64 kB ring buffer.

Debugaing
The debugging functions of TwinCAT PLC Control make it easier for you to find errars.

Breakpoint

A breakpointis a place in the program atwhich the processing is stopped. Thus itis possible to look atthe
values of variables at specific places within the program

Breakpeints can be setin all editors. In the text editors breakpoints are set at line numkbers, in FBD and LD at
network numbers, and in SFC at steps.

Mo breakpoints can be setin function block instances.

single step
Single step means:

In IL: Exgcute the program until the next CAL, LD or JMP command.

In ST: Execute the nextinstruction.

In FBO, LO: Execute the next network:

In SFC: Continue the action until the next step

In CFC: Execute the next POU (Box} in the CFC program. -

By proceeding step by step you can checkthe logical comectness of your program.

Single cycle

If Single cycle has been chasen, then the execution is stopped after each cycle

Change values online

During operations variables can be set once at a certain value {write value) or also described again with a
certain value after each cycle (force value). In online mode ane also can change the variable value by double

click on the value. By that boclean variables change from TRUE to FALSE or the other way round, for each other
types ofvariables one gets the dialog Write Variable xy, where the actual value of the variable can be edited

Monitoring

In Online made, all displayable variables are read from the controller and displayed in real time. You will find
this display in the declarations and program editor; you can also read out current values of variables inthe

watch and recipe manager and in a visualization. If variables from instances of function blocks are to be
manitnrad tha carreaennndinn inetanca muct firet he nnanad ﬂ
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Beckhoff Information System (Continued)

Index takes a keyword and shows items specified as being related to that keyword.
SETE

o & -
Hide Locaste Back Fowerd Home  Pint  Options

Beckhoff Information System

Cortents Indest | Search | Favortes | TWinCAT NC Error
Type in the keyword tafinc Axis Errors
JErers —
Error (Hex) | Error(Dec) | Errortype Description
Evor rurb
Mulinle eror e 4300 17152 parameter "Axis ID not allowred" The value for the axis ID is not allowed, e.0. because ithas already been assigned, is less than
Utity fanciion or equalto zero, is greater than 235, or does not exist n the current configuration
encr erisw
Eror stuations and eror codes Value range: 1 .. 255 [ wnit 1
Eror
eanming IEC §1171-2 project 4301 17153 parameter “Axis type not allowed" The value for he ais type is unacceptable because itis not defined. Type 1: Servo Type 2
Evor. scanning IEC B1131-3 project High'low Speed Type 3 Stepper motor
Eroriades Value range:[1 .. 3] [[unit 1
Cuolte 4308 17158 parameter “Slow manual velocity not allowed" The value for the slow manual velocity is not allowed
=
erors o the Sercos Master Value range: [0.0, 10000.0] | Unit e.g. mimin
gi;”ﬂ“;ﬂff;ﬂ;‘f Didlog 4307 17150 parameter “Fast manual velocity not allowed" The value for the fast manual velocity is not allowed.
Jave Device
s Value range: 0.0, 10000.0] [ unite.g mimin
EtherCAT Advanced Setings Dilog - -
e pbvanced Selin 4308 17160 parameter High speed not allowed The valus for the high speed is not allowed
EtheiCAT master Value range: [0.0, 10000.0] Unit e.g. mimin
ElheiCAT Slave Deviee ge L ! [ g
E:Eevgﬂ Ierm\‘na‘snﬂyevwew Signal Types 4300 17161 parameter “Acceleration not allowed" The value for the axis acceleration is not allowed
& vopics Found Value range: [0.0, 1000000.0] | Unit e.g mis/s
B ot e Bl 4308 17162 parameter “Deceleration not allowed" The value for the axs decsleration is not allowed.
3
c Value range: [0.0, 1000000.0] [uniteq mers
E T I
AT Do 4308 17163 parameter “Jerk not allowed" The value for the axis jerk is not allowed
g TuinCAT PLC Conbol
val 0.0, 1000000.0) Unit e.g. misr
B TwinCAT Diegnostcs alue range: [ ! [unieg mers
E TwinCAT NC Errorcode 430C 17164 parameter "Delay time between position and velocity is not allowed"” The value for the delay time between position and velocity
TuinCaT Diagnosties (idle time compensation’) is not allowed
¢ | Contoler Encrs TWinCAT NC Encrcsds B
B [ Value range: [0, 0.1] [[wnit s
4300 17165 parameter .Override-Type not allowed" The value for the velocity override tipe is not allowed. Type 1 With respectto the intemal
] feduced velocit (default value) Type 2: With respectto the original exiernal start velocity
c
Evert drven = Value range:[1... 4] [[unit 1
teading [by symbol name) - ~
Evort chiven romding 4308 17166 parameter HCI: Velo-Jump-Factor not allovred
E-vent riven reading (by symbol name) The value for the velo-jump-factor { VeloJumpFactor')istnot allowed
Event o protection equpment
wih EP24Tme2a time tag Wertebereich: 0. 1000000] [ Einneit 1
wilh EP56Time2a time tag
Event.diven 430F 17167 parameter “NCI: Radius of tolerance sphere for the auxiliary axes is invalid"
EventDitven Itwas ried to enter an invalid value for the size ofthe tolerance sphere. This sphere affects only auxiliary axes!
Detecton of Changes t the Symbal Table
teading (with conveting notfication dt) Value range: [0, 1000] [ uniteg mm
ding of
feading nilh Vel e 4310 17168 parameter “NCI: Value for maximum deviation for the auxiliary axes is invalid"”
E-vent Ditven Detection of Changes to the Symbol Table Itwas tied to enter an invalid value forthe maxdmum allowed deviation. This parameter affects only awliary axes!
E-vent driven reading frith convering nolification dete]
E-vent iven reading of PLE variables Value range: [0, 10000] [[unit e.g.mm
E vt diiven reading wih Visual Basic:
Everts 4312 7170 parameter “Referencing velocity in direction of cam not allowed" The value for the referencing velocty in the direction of the
EventsLogged referencing cam is not allowe:
Eventc
EventsLogged Events Value range: [0.0, 10000.0] [ untt eg.mmin
Exarple
T ADSREAD Indication Respanss 4313 i parameter “Referencing velocity in sync direction not allowed" The value for the referencing velociy in the direction of the sync
G REREHA SR T pulse (zero track) is not allowed
Value range: 0.0, 10000.0] [ unit e.g. mmin
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Beckhoff Information System (Continued)

Searchreturns every page that contains the entered search term.

E? Beckhoff Information System

H OB e N &

Hide Locate  Back Home nt Dptions
= ~
Qontents] Index  Search ] Favor_ites] TwinCAT Sysiem Manager: Reference
Lhcite ooty BK9000 (Ethernet Interface)
|kaDDD ﬂ j The Beckhoff BK2000 Bus Coupler can be configured in TwinCAT below a "Virtual Ethernet
List Topics | Display | Interface” or Ethernet Miniport {real-time} If0 device. In reference to the lastwhich is available since
= — TwinCAT v 2.9 iz released, an introduction can be found under; Introduction of TwWinCAT Real-Time
Select topic: Found: 46 Ethernet.
Title | Location | Ra The following description explains the differences between a BK3000 and other Beckhoff Bus Couplers.
BECKHOFF START UFP-...  K52000 1 The Ethernet coupler communicates in nan-real-time applications via TCPAP or JDP {and ADS as the

Application Layer an top of ity with TwinCAT. For an Overview of all currently supported Bus Couplars
BKA0x0 for Virtual Ethernet Interface, pigase see. ..

Reqister Settings, Table 100 BECKHOFF BEAO...
Parameterization with K520... BECKHOFF KL3403

Zz
3
Parameterization with K520... BECKHOFF kL3386 4 " W i X
Fieldbus Information System... Eeckhoff Informati. 5 For an Cwvenrview of all currently supported Bus Couplers BKS0x0 for Ethernet Miniport {real-time), I
[
7
]

Register Settings, Table 100 BECKHOFF BCID.. blea5e.see:;

Parameterisation witk K520... BECKHOFF KL336%

Parametrierung mit KS2000  BECKHOFF KL2EB92

Parameterization with K520, BECKHOFF KELS151 9 Hint. If Real-Time Ethernet and "normal” Ethernet are both used on the same system with two

Firrware Wersion of the Bu: BECKHOFF KLEZ.. different network adapters, the subnet addresses ofthese adapters (NICs) must differ! The BIK3000 has
0 [Ethernet Inke | . to be configured with the same subnet address as the Ethernet Miniport adapter, of course (first two

Ubersicht TwinCAT Spstern ... 12 guadruples).

Configuration of the KLE20... BECKHOFF KLEZ.. 13
Real Time Ethernet with Fa... BECKHOFFBK30.. 14

If you find something close to what you are looking for in a search, try clicking on the Contents tab to see
where the selected page falls in the tree. You can then browse from there to pinpoint the information you
require.
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Starting TwinCAT
The TwinCAT programs can be launched in a number of ways:

1. Click the TwinCAT icon in the system tray and then select the application needed.
L

Qr )5, 3i31PM

2. Click the Start button, select Programs (or All Programs), select TWinCAT System and then select the
program needed.

3. Double click on My Computer on the desktop (sometimes found by clicking the Start button), double
click on the C: drive (might be different if a different drive was specified during installation), Double
click on TwinCAT:

a. TwinCAT System Manager is found in the lo folder and is called: TCatSysManager.exe
b. TwinCAT PLC Control is found in the PLC folder and is called: TCatPIcCtrl.exe

System Manager

TwinCAT System Manager is where the operating environment is defined. It is here that you select the
PC type, the network type (if any), the Bus Couplers (interfaces to the network), the Bus Terminals (I/O
Cards), any motion controls, and just about anything else you can think of that has to do with the
environment your application will operate in. This is where your hardware is configured.

It is also where you will link your hardware with the corresponding variables in your PLC program.

The window below is what appears when System Manager is first opened.

. Untitled - TwinCAT System Manager - 18] x|

File Edit Actions Yiew Options Help

DSBS HEZE| {228 Al Eayd e dn<e(e|2qlldwee &d ?
S¥STEM - Configuration
B niC - Configuration
B PLC - Configuration
B8 Cam - Configuration .
1/ - Configuration TwinCAT System Manager Chaoose T arget... |

B} 1/0 Devices w211 [Build 2239)

&8 Mappings TwinCAT NC PTP
v2.11 (Build 2234)

General | Boot Settings I

Copyright BECKHOFF @ 1936-2011
hittp: # A bieckhoff. com

Riegistration:
MHame: E&
Company: Gudel
Reg.-Key: FoO0:-BAB0-IE 40553
Ready Local (10.6.5.57.1.1) [elalylyieli{s]
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Conf i
IMPORTANT

guring

Har dwar e

wi th Twi

| & céitical to know what mode TwinCAT is in during development. The mode can always be identified by
the icon in the system tray and sometimes in the message in the lower right corner of the application:

Config Mode Run Mode Stopped Changing Free Run
Required for Required No Visible only Special mode for
development. for running | development | for an instant | testing connections
the PLC. or operations | between in System
allowed. states. Manager.
TwinCAT - a E; #
System Tray icon Pt F P . T
. Flashes between
;\)l/\lsll;lec I’T? -Il\—/| anager Zonfig Mode R Tirne 0% Stopped onfig Mode JEYeNS|
| Free Run I
g\ll_vg %g-r:trol TwinCAT Config Mode IE

System Manager Language Setup

The language of the System Manager should be set in advance to Engéiaklasng it latewill not

convert all the text

- PO0364_Pirelli_OPS000_Y2.0.tsm - TwinCAT System Manager
File Edk

Ackions  Yiew | Options  Help

0 @ 65 I - EN | = Qo s S @ O 2

B 5vSTEM - Configura
=B 1c - Configuration
BB MC-Task 1 5AF
FLiC - Configuration

Add Yarizhle Tvpe...
Sawve s Types,

Load ser Tapes. ..

= POD3E4_Pireli_ Check PLC Project Changes

== P0364_Pire
=-[B1 Standad

C E-% Inputs [v Open Las: Used File
PoE- ‘I. Cutputs |7 Select Last Tree Element
=B slow [v  Generate Bak-File

,7 Auto Save ko Target

,7 Open Laoger Automatically

Ij- }0 - Configuration Shew Full dacurnent path

l:lﬂ 1) Devices

Compatibilty Mode {nok recommended For new projects)

Spanish
French CoE - Online |
GErman I "I—
Ttalian
AT
zabled Create symbals [

Bl A3 5110
-5 LAMZ_3103
Change PCMCS Ease Address. ..

Show Real Time Ethernet Compatble Devices. .,

|- PE Sl3es (F

..... Mappi
&8 Mappings Update EtherCAT Device Descriptons..,

Edit: Termnal Types. ..
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Configuring Hardware with TwWinCAT System Manager (Continued)

System Manager Basics

When looking at the left pane of the System Manager window, Everything from 1/0 - Configuration on
down is hardware related. Everything above I/O - Configuration is software related. Different options will
be listed depending on what was installed, but the common configurations are:

-y Untitled - TwinCAT System Manager = |
File Edit Actions Wiew Options Help

D@l EEFE2E2 ad ey i e e Qe s
SYSTEM - Configuratio
MC - Configu = General | Baoat Settingsl
PLC - Configuration
1 Cam - Configuration

= 1/ - Configuration TwinCAT System Manager Choose Target... |
-H 10 Devices 1

w211 (Build 2239)

""" &8 Mappings TwinCAT NC PTP
v2.11 [Build 2234)

Copyright BECKHOFF @ 1336-2011
hittp: A, breckhoff, com

Registration:

Mame: E&

Compary: Gudel

Reg.-Kew FoO0L-BAB0-IE 406553

Ready

Local (10.6.5.57.1.1) [yl

SYSTEM - Configuration i Describes how the system will run, especially run-time settings.

PLC - Configuration i Describes how the PLC program will run, particularly how it will run autonomously.
I/O - Configuration i Describes what hardware is attached and specifies communication parameters.
Since hardware constitutes 1/0, appending and scanning is dealt with using the I/O - Configuration portion

of TwWinCAT System Manager and specifically with the 1/O Devices subcategory. Also, since this is a
configuration activity, the system must be in Config Mode before an interface can be appended.
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Configuring Hardware with TwWinCAT System Manager (Continued)

Components/Devices Other Than Beckhoff

To configure any component/device other than a Beckhoff device, you will need to import its XML
description file and you should do this before proceedang further in the configuration of your

system. Once imported, the device will then appear in the device selection windows associated with
configuring the systemTo import the XML file, go toTwinCAT System Manager , Actions , and

then selecimport XML Descr i pti oné

. Untitled - TwinCAT System Manager

File Edit | Actions “iew Options Help

J [ & &ig Generate Mappings Chrl+M
- Bl 5 o Check Configuration Ckrl4+-H
W nC @ Activate Configuration. .. Chrl+Shift-F4
= BB PLC @B SetfReset TwinCAT toRun Made...  CtrHF4
=1
- @8 SetiReset TwinCAT ko Config Mode...  Shift-F4
E & felnad Devices F4
=) hoose Target System,.., F&
----- | Read Target Server Yersions. ..
EI. Ijc REG
= Bl #ccess Bus Coupler|IP Link Register. ..
= IIpdate FirmwareE 2PROM *
Export ¥ML Descripkion. .. Ctrl+E

Irnport %ML Descripkion, .. Chrl+I

Delete Unused variable Types. ..
Zheck Yariable Links

A window will appear allowing for searching for
on configuring Indramat Drives, we need to import the appropriate Bd®ekroth XML file. The

appr opr i BasahRekrotH ladaDrive:ECAT _01V0Xml" and it can be imported from the file
location shown below:

& EtherCAT

File Edit Wiew Favorites Tools Help
GEackv-\J'le = 2 XE)|E|'

fddress {|7) C:\Program Files\Rexroth! Indratworks Devicebat asheets) Indr abrive\ EtherCaT

Y search Fald
f edrc i alders

|| BoschRexroth_Indrabrive_ECAT_01%00,xml
|=| BoschRexroth_Indrabrive_ECAT_01W0Z.xml
Ej Info_eng. kxk
E] Info_ger.kxk
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Configuring Hardware with TwWinCAT System Manager

Components/Devices Other Than Beckhoff (Continued)

Once imported, the file will then be found at: CA\TwinCAT\Io\EtherCAT

& EtherCAT

File Edit Wiew Favorites  Tools

Help

(Continued)

=10 x|

| r
/]

. y =
GBack \_/J ? ‘ 7 Search Folders

> 3 X Y |E=-

Address [ C:iTwincaT\o\EherCAT

EbE

=] Beckhoff &x2ucxml
=] Beckhoff ARG, xml
=] Beckhoff B, xml
=] Beckhoff CUsxxse, xml
=] Beckhoff Ciaoec:xml
=) Beckhoff EK:xoo-0080.xml

=] Beckhoff EKxo . xml
|| Beckhoff ELLx:ox.xml
=] Beckhaoff EL2:xxx.xml
=] Beckhoff ELxox.xml
|| Berckhoff EL4xcox,xml
=] Beckhoff ELS:x:o.xml
=] Beckhoff ELGx:xx.xml
=] Beckhoff EL7:xx.xml
|| Beckhoff EL9xcox.xml
=] Beckhoff EL15:x.xml
|| Beckhoff EL30:0x.ml
=] Beckhoff EL31:0x.xml
=] Beckhoff EL34:x.xml
=] Beckhoff EL37:0x.xml
=] Beckhoff EL47:x.xml
|| Beckhoff EL69:xx.xml
=] Beckhoff ELx%:x.xml
=] Beckhoff EMZ:xce, xml
=] Beckhoff EM7sxcoc, xml
=] Beckhoff EPL: . xml
|| Beckhoff EP2:ex.xml
=] Beckhaoff EP3:x . xml
|| Beckhoff EP4:cax.xml
=] Beckhoff EPSacex,xml
=] Beckhoff EPS:xex.xml
=] Beckhoff EP7:cex.xml
=] Beckhoff EPDu . xml
|| Beckhoff EtherCAT EvaBoard, xml
2| Beckhaoff ExherCAT Terminals,xml
|| Beckhoff FE1X, xml
|| Berckhoff FCaoaoxml
= th_Indi
| 2] EtherCaTEase. xsd
| 2] EtherCATDiag xsd
| 2] EtherCATDiCt xsd
,ﬂ EtherCaTInfo.xsd
| 2] EtherCaTModule. xsd

= Festo CPR-FB38-YS. xml

=]

Z90KE  ®ML Document
S93 KE ML Document
S04 KE =ML Document
123 KE =ML Document
F9KE =ML Document
9KE ML Document
138 KE =ML Document
351 KB %ML Document
4,950 KB ®ML Document
6,674 KB XML Document
3,706 KB RML Document
4,047 KB =ML Document
9,214 KB =ML Document
7,764 KB BML Document
44 KB =ML Document
899 KE ML Document
5,902 KB XML Document
3,926 KB XML Document
545 KE  RML Document
4,445 KE XML Document
104 KE =ML Document
455 KE =ML Document
2,290 KB BML Document
SKE =ML Document
TFOOKE ML Document
S71KE  ®ML Document
1,710KE ML Document
2,057 KB ®ML Document
F99KE =ML Document
383 KE ML Document
1,104 KE XML Document
5,177 KB XML Document
236 KB ML Document
72 KB =ML Document
S53KE ®ML Document
16KE XML Document
10KE =ML Document
161 KE XML Document
28 KE  EML Schema File

Type: xML Document
Date Modified: 7/12/2012 12:47 PM
Size 160 KB

ZKE ML Schema File
96 KE  ®ML Document

Mame = | Size | Type | Date Modified -
) Beckhoff AX5xxx File Folder 652013 3:51 AM
Bk (MDP) File Folder 11/212012 358 PM

4}20{2009 10:34 PM
5/6(2013 8:21 AM
11/27/2012 10:34 PM
11/13/2012 10:34 PM
1/24{2013 10:34 PM
12/14/2012 10:34 PM
4/11{2013 10:34 PM
12/20/2012 10:34 PM
3/19(2013 10:34 PM
4)23(2013 10:34 PM
1/10f2013 10:34 PM
4/18{2013 10:34 PM
4/17/2013 10:34 PM
5/3(2013 10:34 PM
4}30{2013 10:34 PM
12/13/2012 10:34 PM
12/14/2012 10:34 PM
12/14/2012 10:34 PM
4/26{2013 10:34 PM
2/14{2013 10:34 PM
12/21/2012 10:34 PM
10/5(2012 10:34 PM
4)23(2013 10:34 PM
12/13/2010 10:34 PM
513(2011 10:34 PM
9/4{2012 10:34 PM
1/28/2013 10:34 PM
11/39(2012 10:34 PM
2/7(2012 10:34 PM
9)4(2012 10:34 PM
11/9(2012 10:34 PM
2j2af2012 10:34 PM
1/11{2013 10:34 PM
2/13{2009 10:34 PM
2/15{2011 10:34 PM
12/13/2010 10:34 PM
12/5(2011 10:34 PM
7]12{2012 12:47 PM
12/13/2012 10:34 PM
3/4/2011 10:34 PM
5/5(2012 10:34 PM
12/13/2012 10:34 PM
2}2(2011 10:34 PM
12/14/2012 4:43 PM

Optionally, you can just copy the filegtd the CATWinCAT\IO\EtherCAT\ directory.

As you might guess, all the other Device XML files (i.e., Festo, Pilz, etc.) should also be imported.
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On the left side of the screen in the Tree Menu, right click on I/O Deviaed then selecppend

Device. = 1/0 - Canfiguration

LM 1 noend Device,

5" Import Device. .

+ .+ .
¥ Sean Devices. ..,

ER paste Chrl4+y
BB Paste with Links  Alb+Crrl+y

The window that appears B list of supported Devices. In this case, these Devices are supported

network types It is aBeckhoffgeneric listand doesnotnc | ud e
that Beckhoff needs
to know the network

x

ot h esprodocéssnNotea ct ur er

; Type: E1-1i0 Beckhof Lightbus = Ok I
type f'rSt' Y110 Lightbus FC200x, PCI
The listednetworks ~1i0 1140 Lightbus C1220, 154 Cancel |
are grouped by type lls'o 140 Lightbus Master ELET20, EtherCAT

. 0 1140 Lightbug C1200 [2 Telegrams)
which can be 4170 11/0 Lightbus Master CX1500-4200, PC104
expa_n_ded to show 10 1170 Lightbus Slave Cx1500-8200, PC104
specific devices. 88 Profibus DP
Though there may be -4 Profinet
. [#-€in CAMopen
multiple network )= DeviceNet Target Type
interfaces attachetb === Etherilet/IP & P orly
the computer, only E*"_f{ E:-:hHEEE‘fF interface X only
R =]
one can be selected i Fthemet e e
or addedat a time. &~ LSE e al
[]_ﬁ' Interbus-S LI

In this caseywe select e [Device 1

EtherCAT , then

EtherCAT , and thenOK. Notice, at the bottom of the window, that we can change the Device name.

We also need to make sure that that protocol uses an appropriate Network Interface Card. Select the
menuOptions and then selecBhow Real Time Ethernet Compatible Devices

Installation of TwinCAT RT-Ethernet &

x|

— Ethernet fdapters

pdate List

- E8 Installed and ready to use devices

----- EH8 Compatible devices

Elﬂ Incompatible devices

{ LEE@ Host Only - WM ware Accelerated AMD PCMet Adapter H2

EHE HostWifi_LAM - VMware Accelerated AMD PCMet Adapter
- E8 Dizabled devices

|Fztall

| mbimd

Enable

Dizable

|
|
Bind |
|
|
|

[T Show Eindings
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Configuring Hardware with TwWinCAT System Manager (Continued)

The above windowdentifies all the Ethernet ports available in the Industrial PC controlling this

application. Those ports wild.l be further divided
deviceso, ol ncompati bl e devisandnstdlled devicegseléchi. § abl ed d
there is a Compatible device, sel ect it and then

With EtherCAT selected, the screen should be back on the System Manager window. Click on the
Adapter tab and then seleckearché

General Adapter |EtherE.-'3.T I I:Inlinel CoE -Dnlinel

— % Metwork Adapter

+ 05 NDIS) " PCI " DPR&M
Description: |
Device Mame: I
PCIBus/Slot. | Search... |
MALC Address: [0000°00 00 00 00 | Compatible Devices... |
P Address: f0.0.0.0(0.0.0.0)

[ Promizcuous Mode [use with MetmonAwirezhark anly)

[ Wirtual Device Names

= " Adapter Reference

Adapter: I j
Freemn Cycle [ms): |4 3:

With the next windo w , the desired sel ednteliPCIrEtherrettAdapterr CAT ( Twi
(Gigabit))o, will already ®Ke highlighted. We onl
Unbenannt - TwinCAT System Manager
D&EH TEREYTZ 1Y R G

Bl SYSTEM - Conficuration
B \C - Corfuraticn
B L - Confquezticn

= B /0 - Configuration

Gerglal Adepier | EboiCAT | Onling | Co - Dniire|

@) Dwn Adzplel Instance

= B 1j0 Devices Desciphore
5 =¥ Douice 1 (EtharcAT) . I
&8 Mapoings Device Name
MAC Addess 0000 000 000 ] Saach.
1P Addesz 00000000 [ Corpaibl Daves:. |

[ Prowiscucus Mode (us= wih NetmanAdieshark cal)

[ Virual Devies Mames

O Shared Adzpten |rtance

Device Found At

Mhrher Box Mame Aaddess  Type n Size Ouf: Sze
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Configuring Hardware with TwWinCAT System Manager (Continued)

That selection will automatically populate tAdapter window as shown below.

Fie Edit fictions View  Cpticns Help

D& % B 3 =B BBRNE D 2O @R
@ SYSTEM - Confi ki
gl\ﬂ-cnrfigr&?:nmm Germal| Adapter | EtherCAT | Online | CoE - Orline

BA PLC - Confiqurabion
= - 1)< - Configuration
= B 10 Devices

Diasceiptior: -EﬁNJ_T winCAT |TwnCAT-Intel PCI Ethernet Adapter - Paketpl
[#-7== Device 1 (FEherCAT) . ) — E—— —— - ——
BE Maopirgs Device Marme: \DEYICES[22C91 0930501 -4E ED-4081 - 2D0CFIE 40540)
WAL Sddress: 00 d0 5 2571 T [ Cearch

IF Addess: 192.168.1.90 (255 295.255.0] [ Compatible Devices...

[ Promiscueus Mode [use with M etmonwieshark anly]
[ vitual Device Mames

) Shaied Adapter Instance

Freesun Cycle [ms) 14 =

At this point, System Manager now knows what Network Interface Adapter (Ethernet) and what

network type (EtherCAT) it will be using. Itis now time to configure all the 1/O and Drive Devices that
will be communicating @r that network.

The System Manager has an option to searchafbcomponents in the system automaticalliis is only
possible IF you are connected to all networks, I/O, Drives, etc. that are to be used in the application
AND you are in Config mode. For Beckhoff, Devices are defined as the nodes connected to that
network. The first node was the network intef ace car d. Wedre about to
nodes/devices on that networkRight click on 1/0O Devices and select Scan Devices.

El. I/ - Configuration

- EE Mappi B Append Device. .

ﬁ“‘ Import Device. ..
- R

ER paste Chrl+y
BB Paste with Links  Al+Chrl4+y

The Scan Devices selection will, literally, look for evanpnetwork, every component on eversub

network and,when found, also configure them within System Manager. In a large system, this will save a
large number of hours in the effort.

IMPORTANT

The breakeven point for where/when to use the automatic search method versus manual is @b@ut

Cards. If the pplication has any motion control (i.e., Drives, Encoders, etc.), then the automatic
method is the preferred method.
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Configuring Hardware with TwWinCAT System Manager (Continued)

If there are Drives in your system, there will be another pap windowduring the automatic scan

] process With t!‘lis window, _System
Manager is telling you that it has

found at least one Drivethat at least

one EtherCAT Drive was added to

the I/O Configuration, and then asks

Yes o | oAppend linked axis to NC -

Configuration 6 1t is highly
recommended that you seleMES.

:.:?/I" EtherCAT drivels) added. Append linked axis to MC-Configuration

System Manageequiresinformation about Drives be entered in two places:
1. 1/O o Configuration because each Drive has numerous I/O associated with it
2. NC ¢ Configuration because each Drive requires a motion taskrantion control

Again, <click on t he SystgnyMarager will addcall thedkmowreinfooniation Y e s 6 .
about the selected Drive inttdC & Configuration . In the below image, the highlight shows where the
Drive was enteredunder!/O. However,you can also see that the Task and the Drive were also added
underNC o Configuration automatically.

- Bl 5¥STEM - Configuration

=- B8 MC - Configuration
- [B1 NC-Task 1 SAF
- MC-Task 1 SYE

-=fm MC-Task 1-Image
7] Tables
=St Axes
-l Axis 1
- PLC - Configuration
----- BB Cam - Configuration
EI--. I - Configurakion
Elﬁ I'0 Devices
- 558 Dewice 1 (EtherCAT)
-I- Device 1-Image
== Device 1-Image-Info
Eﬂ---%T Inputs
EEl---‘,I, Cubputs
#-§ InfoData
[ H Drive 1 {IndraDrive MPHOGOF)
&8 Mappings
i"ﬁ MC-Task 1 SAF - Device 1 (EtherCaT)
i"ﬁ MC-Task 1 SAF - Device 1 (EtherCAT) - Info

If you add a Drive to the system, it is definitely better to start by configuring the Drive uli@ed
Configuration first and then allowingystem Manager to configure the Drive undeNC 9
Configuration automatically.

I f you select ONo6, you wi NAOJCOodiguation oLikevdse,yaul | y | oa
can also do the above in reverse . . . start by loading axBkCird Configuration . However, you

really dondt want to do this as itoés significantl
illustrate what is required.

82



Beckhoff System Maintenance Training

GUDEL

Configuring Hardware with TwWinCAT System Manager

(Continued)

Optionally, instead of automatically scanningDewices/Boxes, you can manually configure the
components of the Device/network. Right click @evice 1 (EtherCAT) and then selecAppend
Box. Againwhen first setting up a system, it is better to let TwinCAT find everything automatically

However,i f you need to a

any of the rest of the configuration.

dd or d e | eds that meti®ddwill,not affecd s

i Untitled - TwinCAT System Manager

File Edit Actions

View  Oprions

Help

1D &lal %

Bz A2 (44 B | = se v @

=Bl 5¥STEM - Configuration
' MC - Configuration
E|! PLiC - Configuration
D OIS 1206a4
-d= 12-0684-Image
=B Standard
%T Inputs
| ‘l Cukputs
ﬁ Cam - Configuration
= 17 - Configuration
Em 10 Devices

----- + Device 1-Image

-I- Device 1-Image;
- & Inputs
‘l Cutputs
F-§ InfoData

‘@l Mappings

SR 4 [ vice 1 (EtherCaT)

General Adapter | EtherCaT |

— % Nebwork Adapter
0t

—
—

Ao

[escription;

Device Mame;:

PCI Bus/Slat:

MAC Address: 00 o0
E fppend Box,,. i'

W Delete Device |

{F} Online Reset fr
{} nline Relead (Config Mode oml
online Delete (Config Mode only)

‘B Export Device. .,

& Import Box...

:
¥ Sean Boxes.,.,

3 cut Ctrl+x  F

Copy Chrl+C

2 Paste ChHf Y

B3 racke with Links BlEHCE Y

qd* Change Id...

X Disabled |
Change To L4

Change Metld...

T
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Configuring Hardware with TwWinCAT System Manager (Continued)

With the manual method and the selection Append Box , the following image appears.

In most situations, the first components to be added are 1/0. However, as you can see from the above
window and the one shown below, there are numerous options other than 1/O.
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