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“Good opportunities for PC Control”. It stands to reason, poor sales from machine builders to end users 
in the machine construction sector have negatively affected automation suppliers. But Hans Beckhoff still
sees opportunities for the continuing success of PC-based control technology in all business sectors.

The success story of the TwinCAT automation software is continuing with the arrival of Version 2.8,
offering new features and functions for the Software PLC and NC. The PLC component of the software,
in particular, has been extended with new, user-friendly, features that will allow programming and 
commissioning to take place even more effectively.

Successful automobile production requires that downtime and refitting time be kept to a minimum.
The Volkswagen group is no exception to this rule. New press tools, tested in trial presses, bring significant
reductions to the fitting times on transfer lines. The multi-curve presses from Müller Weingarten used for
this purpose are all fitted with PC-based control equipment from Beckhoff.
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There is no point trying to deny that the machine construction industry is facing difficulties. Although a little delayed,
automation suppliers are now also feeling the pinch. But Hans Beckhoff sees opportunities even here. This is no surprise, since he has been 
focussing for years on PC-based (or, to be more precise, software-based) solutions. And with .NET, software will gain even more strategic 
importance.
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Mr. Beckhoff, you were an early supporter of PC-based 
control engineering. Is prejudice dying out, or do you still meet
dogmatic opinions?

Acceptance of this technology is no longer an issue - not just in the marketplace,

but at our competitors too. At the EMO exhibition in Germany those competitors

have also exhibited PC-based solutions, or at least made moves in that direction.

The interest in our products and the demand for Industrial PCs, fieldbus and soft-

ware-based control technology at the machine construction exhibition was even

stronger than we had expected, bearing in mind the general state of the econo-

my. The important point, however, is not just to offer PC-based solutions, but to

supply software-based solutions. Encoding all our control expertise in one or more

software packages and running them on generally available hardware platforms

– that’s the real attraction of this technology.

Good Opportunities for PC Control

Stefan Kuppinger, Chief Editor of IEE,
interviews Hans Beckhoff

And it is just no longer possible for anybody who wants to develop complete con-

trol systems over the long term to buck this trend. Control technology and sys-

tems now consist more of software than of anything else. For reasons of system

compatibility, this software must be capable of running on the widest possible

range of devices. This necessitates a level of abstraction between the hardware

of the various devices and the software. In the case of the PC-based devices, this

is represented by Microsoft operating systems.

Do you detect a trend here towards the use of one 
particular platform?

More and more categories of controller are required for a complete system. This

begins with small controllers, which now are priced at around 100 o, includes

medium devices at 400 to 1500 o, and goes on up. This, at least, is how we 

Stefan Kuppinger | Chief Editor IEE |

Hüthig Verlag | www.iee-online.de



they will make an embedded version available three months after the release of

a new XP version. “.NET” is initially a new application runtime system that will

function independently of the operating system or of the programming language.

For this purpose, Microsoft has defined the Intermediate Language (MSIL) into

which program code will be translated or compiled from various languages. This

code will then be loaded into the .NET runtime system for execution. .NET pro-

grams will then of course run just the same under XP as under CE, or any other

platform that offers .NET Runtime.

And what is the situation with engineering platforms 
and software tools?

I think it is possible that the effects will be quite wide ranging, since the Inter-

mediate Language will make it possible for various languages such as C++, C#,

classify controllers at Beckhoff. At the top end, an Industrial PC running NT/2000

as its operating system, is usually used. But this does call for hardware resources

that make its use in the medium priced segment more difficult. A leaner system

is needed there, but it has to be one with all the properties that will make it com-

patible with the Microsoft environment. This is exactly the role played by 

Windows CE.

What effects will .NET have on Windows CE and NT?

According to the information that we have received from our developers at 

Microsoft, the operating system level will remain stable. I think that is a safe as-

sumption. After all, our entire product philosophy is oriented around the expec-

tation that NT and its further development, XP, will be available. Furthermore, the

embedded sector will not be neglected. Microsoft has made a commitment that

Hans Beckhoff | Managing director of

Beckhoff Industrie Elektronik
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“Encoding all our control expertise in software

packages and running them on generally available

hardware platforms – that’s the real attraction of

this technology.”



Hans Beckhoff: “The Power Terminal will 

not be our only innovation in the switching

and protection field.”

Basic and Java to be standardized. This raises the question of what will happen

to IEC 61131-3 and other control technology programming languages. .NET will

make the Microsoft compiler world more open, and the IT industry will be able to

make another valuable contribution to automation engineering.

Isn’t it possible that all these abstraction levels will again 
lead to performance problems, similar to the effect of NOPs 
when changing from FBD to IL?

Every abstraction level does, of course, cost time, since not every detail can be 

entirely resolved in the runtime system. But it is only through these levels that it

becomes easy, or even possible, to use one software package on different 

platforms. The reduced performance therefore represents an attractive trade-off;

it will, in any case, be compensated for by the next generation of more powerful

processors. And in fact there are not many applications that have to be tuned 

for the absolute maximum speed. It is much more important to make the 

engineering easier, and this implies both abstraction levels and powerful engi-

neering tools.

The OPC DX specification has taken up the challenge of 
standardizing the connection to the IT environment and between
devices above the control level.

This approach is valuable, and we will support OPC DX. In addition to this,

UPnP (Universal Plug&Play) is another organization following similar, or perhaps

even wider, goals to OPC – but they are focusing on the non-industrial sector.

Interestingly, UPnP formed a working group for industrial automation at the 

end of last year. So we will need to pay attention to how they proceed with 

one another.

How do you rate the chances of open, distributed controller 
solutions, such as are promised sometime by Profinet and IDA? 
Will plant and machines ever be assembled in such a 
heterogeneous way, or is OPC DX more realistic?

The OPC DX approach certainly promises to be an improvement on present 

reality, where individual plant elements are fitted with equipment from different
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“The decoupling of hardware and software

provides a particular attraction for PC-based

control technology.”

controller manufacturers, or even with different control philosophies – and some-

how have to co-operate. And these systems do require an interface to the high-

er-level controller or to one another. I cannot see any disadvantages to con-

structing control systems hierarchically, with a variety of communication levels

and associated abstraction mechanisms.

With the Power Terminal, introduced at the Hanover exhibition 
in Germany, you have taken a step away from your early field,
and are moving in the direction of protection and switching.
Is that your solution to the integration of switching devices into
the Beckhoff automation environment?

This has brought us into the traditional sector of companies such as Schneider,

Moeller or Siemens. In the Power Terminal we have implemented intelligent

switching. To do this, we measure current, voltage and cos phi, so that we have

realized a full diagnosis of the power consumption. Monitoring the current allows

us to detect when the motor or the mechanical components have failed. In all of

our components we are trying to bring the maximum intelligence immediately in-

to the sensor or actuator...

… so there will be more such components?

We will certainly be pursuing this topic in the future, both with 400 V devices and

with low-voltage technology. When we can switch a 24 V input/output we should

think about ways in which the sensor or actuator can be better controlled. This

can either be done with more intelligence in the sensor itself, or, in contrast, in

the I/O terminal. The idea is to make machines more easily diagnosed, and there-

fore less likely to fail.

There is a general trend in the sensor/actuator field to monitor components in

such a way that predictive diagnosis is possible. The goal is to prevent the failure

of a machine as a result of a defective sensor or actuator. For this reason we will

continue to make innovations on the sensor/actuator level.

With the Simotion family introduced at the beginning of October,
Siemens are aiming at their most important customers – the 
packaging and injection moulding machine sector. That might 
make things a bit more difficult for you and a few others.

Well, even the traditional market leaders must take account of continued tech-

nological development. Simotion from Siemens is a fine confirmation of the phi-

losophy of software-based control engineering that we have been developing for

more than 10 years now.

The entry of the traditional market leader into this segment will, of course, hot up

the competition, but at the same time it will also expand the market. We think

that, both technologically and commercially, we are very well positioned, so that

we can benefit from any further growth in the market.

What is your opinion of the economic situation?

We have a very wide customer base, and are not confined to machine construc-

tion. In particular, our spectrum ranges over various parts of the semiconductor

machine and wood processing machine sectors, both of which are presently at a

low ebb, through to packaging machines, a sector that is not experiencing such

a sharp downturn. Sadly, the number of negative economic indicators is present-

ly very high. And this, of course, also has its effects on control engineering.

We have just completed a very good first half of the year – with a growth in sales

of 25% it was more than satisfactory. However, the number of orders for the sec-

ond half of the year has been falling. On the other hand, every crisis brings op-

portunities: when order books are full, it is difficult to convince a machine builder

that he needs to change his controller system. In times of crisis, he is ready, or

even forced, to develop competitive advantages. Any machine constructor will

then rethink his concept, so that powerful, innovative and less expensive solu-

tions will gain the advantage. So far, every crisis that has affected the machine

construction industry has been a time in which we have acquired a large number

of customers. So for that reason I do not take such a pessimistic view of Beck-

hoff’s position.
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The PLC segment in particular has been extended with new, practically helpful,

features that will allow programming and commissioning to take place even more

effectively. The associated programming tools, such as PLC Workbench and the

TwinCAT System Manager have also been given new functions beyond those of

Version 2.7. The most important new features are highlighted below.

Many new features in the PLC
One of the most important new features for regular machine programming is in-

cremental compilation of a PLC program. Only changes to the program are com-

piled, and are loaded into the controller by “online change”. This makes the

process of compiling and running a changed program much quicker. The declara-

tion sections for the individual blocks and the global variable lists are precom-

piled at the editing stage. Since only code that is actually referenced is loaded in-

to the controller, the memory requirement for executable code is reduced. Small-

er memory requirements for code and memory optimization in TwinCAT Version

2.8 symbol manager is very important for the memory sensitive Bus Terminal Con-

trollers and the PLC Box modules. All the source code information can now be

stored together with the executable compiled code (boot project). This makes it

possible to load the project from the controller.

The free, graphical Control Function Chart (CFC) editor has benefited from the ad-

dition of macro facilities. This allows a number of blocks to be grouped together.

With the arrival of version 2.8, a new chapter has opened in the success story of Beckhoff’s TwinCAT 
automation software: under strict requirements for backward compatibility, the internal software has been thoroughly
revised, and is now ready with a wide range of new features and functions. The organization of the software into 
the principal components of the software PLC for sequential PLC programming, the software NC for Motion Control of
various axis types, and NC I for interpolated axis movements has been retained.

TwinCAT 2.8 – The revolutionary evolution

This can be done in several hierarchical levels, so that the program code becomes

much easier to understand. Full support of monitoring, break points and program

check are also new to CFC.

Single step operation has been integrated as an additional commissioning tool

into the sequential function chart (SFC). It is possible here to follow a bit from

one step to the next, independently of transitions.

In the case of problems at the machine or equipment, it is often interesting to

know which bit in a combination of Boolean signals has caused an output not to

operate. Criterion analysis can help here: it traces back to find the root cause of

a problem, and makes it available in a string. This string can easily be displayed

in the visualization system, and helps the maintenance personnel to find the fault

in the process quickly – they do not have to understand the PLC program.

TwinCAT 2.8 now makes it possible to adapt the complete PLC program with com-

ments, symbols etc. in the local language. This means that local service personnel

can work in their own language. To do this, all comments, variable names, string

constants and folder names are specially exported to an ASCII file. Following

translation, this file can be imported again.

It is also possible to compare two PLC programs by means of a project compari-

son. Detailed differences are displayed, and can be transferred from one project

to another.All IEC languages, including graphical languages such as SFC and CFC,

are supported.
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now offer continuously adjustable levels of zoom. If allocated addresses are used,

it is now possible to carry out a check for address overlaps. The compiler then re-

ports these as warnings.

A further new feature is that the complete list of all the variables and all the da-

ta types used in a project are now stored in an XML file. The System Manager and

the OPC Server access this file.

TwinCAT NC – when the slave becomes a master
In the axis coupling field, more flexibility has been provided to the treatment of

axes following decoupling. If a slave is released from a master-slave relationship,

it can continue without interruption as a fully functional master. A new end posi-

tion and a new velocity can be specified once it has been uncoupled.

For single axis it is now possible to have more than one encoder and more than

one controller per axis. This can be switched over by the PLC. This makes it pos-

sible to implement a changeover from, for instance position control to torque con-

trol using different encoders. For special requirements it is also possible to sub-

stitute an application-specific set value generator in the PLC for the existing set

value generator.

The System Manager – hands-off management
The System Manager now provides COM interfaces for the automatic generation

of TwinCAT system configurations. This  allows machine-specific configurations to

be created and existing configurations to be modified. Script languages (VBScript,

JavaScript) can also use the interfaces. XML export/input of devices, boxes etc., is

also possible. The export/import files are in XML format, and can be edited in any

Libraries for building automation and Motion Control
The TcPlcUtilities PLC library has had a number of conversion functions

(BCD_to_INT, DEG_to_RAD etc.) added. For building automation applications,

functions for the control of lights, roller blinds and for temperature controls have

been provided in a library. The Motion Control blocks, standardized in the context

of PLCopen, have been implemented as a TwinCAT library. This provides a simple,

flexible, manufacturer-independent set of blocks available for control tasks ex-

tending from simple axis movements up to complex multi-axis movements.

There are also innovations  in the PLC development environment: The help sys-

tem for the development environment is now directly linked to the already fa-

miliar TwinCAT Information System. This makes sure that the help is always up-

to-date. Many points related to operations in the PLC development environment

have also been improved. The IntelliMouse is supported, and accessibility is struc-

tured. If a block is inserted, the list displayed is no longer simply linear, but a struc-

tured list of all libraries and every folder is shown. All the graphical IEC editors
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TwinCAT Version 2.8

New features at a glance:

TwinCAT System

| System configuration by XML

| Message configuration by XML

TwinCAT System Manager

| XML export/import

| COM engineering interface

| Automatic I/O address assignment 

for PLC variables

| USB as fieldbus

TwinCAT PLC

| Incremental compilation

| Improved editing (CFC, zoom)

| SFC step operation

| Criterion analysis

| Multilingual projects

| Project compare

| New PLC libraries 

(building automation)

| Symbol management

| Source download

| HTML-based help from the 

TwinCAT Information System

| XML for symbol generation

| I/O address check

TwinCAT NC

| More flexible slave/master conversion

| Multiple encoders/controllers on each axis

| External axis set value generator in the

PLC

TwinCAT OPC

| Alarm & Event 1.0

| Auto-configuration

| XML configuration

| Support for Beckhoff 

Control Panel 

| Hardware

TwinCAT System Software

| DriveTop server for configuring 

Indramat SERCOS drives

| Eventlogger server to manage 

system and application messages

| SMS server for sending 

SMS messages

Incremental compilation of a PLC program.



Send SMS

Send SMS

Bus Terminal ControllerPC

Since the end of October 2001, the Windows XP operating system 

has been available, bringing together the technology of Microsoft’s 

former Windows 9x/Me and Windows NT/2000 product lines. The 

high level of compatibility with Windows NT means that versions 2.7 

and 2.8 of TwinCAT can run under Windows XP (eXPerience). The 

seamless transition to Windows XP is evidence of the benefits associ-

ated with Beckhoff’s real-time kernel being implemented as a pure 

software solution. This solution also allows future Service Packs for 

Windows XP to be installed, as experience under Windows NT/2000 

has demonstrated.

The XP version is based on the Windows 2000 version, and its benefits

also carry over to PC-based controllers running with TwinCAT: increased

stability, robustness, faster booting, improved support for wireless net-

works (Wireless LAN), and the possibility of remote servicing through

the remote desktop functionality. TwinCAT has supported the remote

desktop functionality since Version 2.7 (Build 504). This function allows

users to start a virtual work session via the Internet from any location

in the world, on the PC in the office or the Industrial PC directly at the

machine. In this way it is possible for any computer to access the locally

stored programs or data in a TwinCAT PC. Improved security standards,

tighter than those of Windows 2000, will provide protection from

abuse.

XML editor of choice. The BK9500 USB Bus Coupler and the CP9035 Control Pan-

el PCI card are now supported by TwinCAT.Automatic address assignment for PLC

variables is also new in the System Manager. The time-consuming assignment of

fixed I/O addresses to variables is no longer necessary. The variables are created

with a wild card address, and the System Manager generates an optimized ad-

dress on to which they are mapped. It is of course, nevertheless, possible to as-

sign addresses manually.

New in TwinCAT OPC
The Beckhoff TwinCAT OPC Server is now available in Version 4.0. As well as Da-

ta Access 1 and 2 it now supports the OPC Alarm & Event 1.0 specification. The

server is parameterized by auto-configuration through a link from PLC projects,

or by uploading the symbols. This means that data exchange can take place with

variables in all TwinCAT ADS devices: TwinCAT I/O, TwinCAT CP, TwinCAT CAM,

TwinCAT NC,TwinCAT PLC runtime systems, Bus Terminal Controllers and PLC Box

Modules. XML is used again here: namespace, eventspace, simulation signals and

conversions can be configured by means of an XML file.

XML for data maintenance
XML is steadily turning into the standard language for data descriptions in IT cir-

cles. TwinCAT supports XML from the moment the system starts up. All the ini-

tialization data necessary for TwinCAT to start is provided in an XML file. This

means that a TwinCAT configuration can be passed from one controller to the

next by transferring this file. There are also other components in the TwinCAT sys-

tem – the Eventlogger – that understand XML. The TwinCAT Eventlogger can dis-

play and manage messages from the system and from the PLC. The messages

have classes and priorities, and may require acknowledgement. Preparing the

messages for display as text (conversion to the local language, colours etc.) is car-

ried out by what is known as the formatter. This obtains its own configuration and

that of the messages from an XML file.

TwinCAT and Windows XP
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If needed – send an SMS
The new TwinCAT SMS Server allows an SMS to be sent to a mobile phone from

the PLC. A server is offered for this purpose having a COM interface on one side,

but which can also be addressed on the other side by the PLC via ADS. A PLC li-

brary for use with the Bus Terminal Controller is also offered for this purpose. As

well as sending an SMS, it is possible to establish a modem connection from one

GSM device to another GSM device in order to transfer user-specific data.

TwinCAT SMS Server: Server for 

sending SMS messages via mobile 

phones.



Beckhoff’s AL2000 linear servo-

motors provide dynamic motion

wherever strong acceleration is re-

quired over short distances. They can

be used to move PCBs at high speed

in pick-and-place machines for SMD

assembly, to perform handling tasks

in packing machines or timber pro-

cessing applications, or to position

workpieces in automotive produc-

tion.They ensure better dynamic and

synchronous operation in drive tech-

nology applications, especially in

cases where the use of rotary motors

is not feasible due to the mechanical

specification.

AL2000 linear servomotors are easy

to set up, and are not subject to me-

chanical wear. Several motors can be

used simultaneously on the same

path, which offers a distinct advan-

tage for designers. Moreover, since

no gear rim is required, there are vir-

tually no limits on travel options.

With their high acceleration, AL2000

linear servomotors can achieve posi-

Linear motor offers powerful acceleration 
and precise positioning

Beckhoff’s new AL2000 servomotors 
enable highly dynamic drive systems

Beckhoff has complemented its powerful, highly dynamic drive systems with AL2000 linear servomotors,
offering the user control and drive technology from a single source. The new AL2000 linear servomotors complement the AX2000 servoamplifiers
and the AM2000 servomotors, and can be used wherever rotary design reaches mechanical limits during installation, or where special drive 
characteristics, in terms of dynamics, synchronism or acceleration, are required. These linear servomotors enable travel velocities of up to 10 m/s
with high acceleration.
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tioning velocities of up to 10 m/s,

with a high force constant and a

very good power-to-weight ratio.

All familiar drive fieldbusses are sup-

ported.

Using AL2000 linear servomotors

ensures that users can also benefit

from Beckhoff’s proven control tech-

nology. The company’s PC-based

TwinCAT automation software en-

ables users to implement very fast

control systems. The software en-

ables high resolution, ensuring high

positioning accuracy, and because

the linear servomotors have zero

backlash, optimum control behav-

iour can be achieved in combination

with Beckhoff’s AX2000 servoampli-

fiers.

An important feature for the opera-

tor on site is the fact that these lin-

ear motors can be connected to the

servoamplifier in the same way as

the AM2000 servomotors. The ser-

voamplifiers contain a variable field-

bus interface that supports all major

drive fieldbusses, so that any exist-

ing fieldbus may continue to be

used, e. g., Profibus DP, SERCOS,

CANopen, and Beckhoff’s own Light-

bus. A Profibus MC (motion control)

option is in production.

AL2000 linear servomotors are 3-

phase synchronous motors, with the

primary section being available in six

variants (AL20xx), having peak

forces of 200 N, 400 N, 800 N, 1000

N, 1600 N or 2000 N, and peak cur-

rents from 5.0 to 20.0 A. All motors

have a standardised width, so that

only a single width of magnetic

plate is required. The secondary sec-

tion is available in three different

lengths – 192 mm, 288 mm or 768

mm.



Because the recording of the data can now be reliably

synchronized, the Bus Terminal can determine limits,

record maximum and minimum values, and can mon-

itor envelopes. These values are reported to the high-

er level computer, which can use them for its process

control operations.

A practical example illustrates the benefit: the com-

pression force determines the quality of the stamping

in coin manufacture. The eccentric can provide the Os-

cilloscope Bus Terminal with the trigger pulse for

recording the measurements. The control system can

evaluate, on the basis of the measured compression

force, whether the stamping quality is adequate. The

time-consuming inspection of every single coin be-

comes unnecessary. But the advantages of the KL3361

are not restricted to stamping presses. The principle of

fast data pre-processing is also applicable to the pro-

duction of tablets or other equally fast processes.
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Beckhoff are calling their latest KL3361 terminal the

Oscilloscope Bus Terminal. Its special feature is its trig-

ger input. In an oscilloscope, the controlled time base

is triggered in order to record defined signals. The Bus

Terminal uses its trigger function in the same way.

An external signal fires the trigger event. As a result,

measurements are recorded from or up to a particular

point in time. It is also possible for the user to specify

that the trigger signal is located in the middle of 

the series of measurements, so as to record what 

happened immediately before and after the trigger

signal.

Selected information instead 
of a flood of data
There are a number of ways to initiate the trigger:

triggering may be initiated by a threshold signal, by 

an external trigger input, or by a bit in the process 

image. All three kinds of triggering solve one and 

the same problem: a specified group of measurements

is recorded in place of a data flood. This gives the 

automation engineer an ideal way around the bottle-

neck that a fieldbus can present. The transmission 

of data over conventional fieldbusses can quickly hit 

a ceiling if a large number of analog values have to 

be transferred at high speed. Such processes can 

often take 1 ms or longer. The central computer 

handling the control tasks, on the other hand, can re-

liably perform its processes at a higher rate. The

KL3361 input terminal’s trigger input allows fast 

analog values to be decentrally pre-processed. The in-

puts also allow a resistance measuring bridge (strain

gauge) with 10 V and 100 mV inputs to be connected.

For that matter, any combination of other voltage 

levels may also be used. The input values are digitized

with a resolution of 16 bits, and stored in internal

memory. A powerful processor can access them,

process the values, and then read them at lower speed

out of the memory, transferring them to a higher 

level.

The trick with the trigger:
get fast signals safely read 
before secure transmission

Oscilloscope Bus Terminal performs pre-processing of fast analog values

Beckhoff has now developed an oscilloscope Bus Terminal with a trigger input for decentralized pre-processing of fast ana-
log values. The digital result can then be transmitted, at lower speed, to higher level automation devices, where they can be used for control
purposes. The advantage is that the image provided by the fast data pre-processing can record limits, maximum and minimum values. A large
number of signals could, for example, find the compression force of an eccentric coin press, and thus obtain indications of the resulting quality.
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Measuring overshoots
The KL3361 is not just able to read in data at high

speed, but can control and monitor processes itself.

Exceeding maximum or minimum values can easily be

used for fast shut down. The trigger threshold is set at

the corresponding value, and the occurrence of the

trigger event is indicated via the 24 V output. The pro-

cessing takes place in less than 100 µs. This is much

faster than would currently be possible over a field-

bus.

Other functions integrated into the terminal permit

valuable information from the application to be ac-

quired quickly and easily. The KL3361 finds the height

of the overshoot by means of two simple functions:

Us and Umax histo.



Those who want to implement automation systems based on PCs can now site the PC and the operator
station at separate locations on the machine or in the plant. The PC can be located in the control cabinet, while the Control Panel can be 
given an appropriate location on the machine, thanks to Beckhoff’s new connectivity via DVI and USB interfaces, providing an economical al-
ternative to CP-Link technology. DVI and USB are the interfaces of choice for users who do not have the need to communicate over distances
greater than 5 m. DVI transmits the image data to the Control Panel, while USB transports the keyboard, touch screen and floppy drive signals.
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Although fitted separately, these components together provide automation for

the machine and plant. Using modern PC-based control technology, the Control

Panel performs the man-machine interface function, and can be housed in the

control cabinet where it is protected from tough industrial environments. The as-

sociated computer can then be mounted at a separate location.

Meeting protection class IP 65, the Control Panel can be configured to suit the

user’s specific needs. It is ergonomic, elegant, and flat, and has a large operat-

ing surface – all of this with a minimum of fitting depth.

DVI/USB as an alternative to CP-Link
A new option available from Beckhoff is the connection of the PC and the Con-

trol Panel using the DVI and USB interfaces. This provides an economical alterna-

tive to connection via CP-Link technology. The USB interface has long been pop-

ular in the office environment, and is now being increasingly adopted on the fac-

tory floor.

Image data is transferred via DVI, while the keyboard, touch screen, and floppy

drive signals are handled by the USB interface. The DVI/USB Control Panel CP78xx

Separate display 
and computer mounting 
provides flexibility

Beckhoff Control Panels 
use economical DVI and 
USB standards



When CP-Link technology is used, a 

CP-Link interface card, with which the

signals for the LCD screen, keyboard 

or floppy drive are transferred, is inte-

grated into the PC for the connection 

of a Control Panel. All these data

streams are combined on the CP-Link

card into one high-speed digital signal,

and transferred over two coaxial cables,

one for each direction, to the Control

Panel. Electronics in the Control Panel

separates the data again into its origi-

nal signals. In addition to the version

CP9030 with an ISA interface, the

CP9035 now makes a version for the

PCI bus available. Depending on the

motherboard, two different versions 

for transmission of the digital data 

are therefore now available.

New: CP-Link card with 

PCI interface
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can, however, only be used at a distance of five metres from the PC. In many ap-

plications, where large distances do not have to be covered, this version offers an

alternative to CP-Link technology.

Users who require operation over larger distances will continue to make use of

CP-Link technology. Beckhoff CP-Link connects the Control Panel to the PC over

distances of up to 100 m via two coaxial cables. CP-Link transmits the data from

the display, keyboard, two serial interfaces and floppy drive in the form of a dig-

ital signal in the gigabit range. Power is also supplied to the Control Panel via the

two coaxial cables.

Inside the PC, the CP-Link interface is implemented as an ISA or PCI plug-in card.

The CP-Link card can be fitted into any PC equipped with a graphics card pro-

viding an LCD interface. The PC interfaces for the LCD, keyboard, COM ports and

floppy drive are converted by the CP-Link plug-in card into a high-frequency dig-

ital, serial signal, and are transmitted via the coaxial cable to the Control Panel.

The CP-Link interface in the Control Panel then converts the serial signal back to

the form required by the PC interfaces. The Control Panel components are con-

nected to these interfaces, but at a distance of up to 100 m from the PC.

Two coaxial cables are required to provide a CP-Link Channel for each communi-

cation direction between the Control Panel and the PC. Up to three Control Pan-

els can be connected to one PC, with a separate CP-Link card installed in the PC

for each Control Panel.All displays show the same image, but the keyboard, touch

screen and display of each Control Panel can be switched off, so that conflicts do

not arise if more than one user attempts to exercise control.

A wide range of products
Beckhoff Control Panel housings are cut from a solid aluminium block, and the

variations available for the panel configuration are virtually unlimited. Few Con-

trol Panels are alike, and yet Beckhoff is able to produce large numbers of units

very quickly.

High-quality TFT displays with even illumination, long service life and a range of

resolutions are available for the Control Panel. The 10-inch version features a res-

olution of 640 x 480 pixels, the 12-inch version offers 800 x 600 pixels, while the

15-inch display provides 1024 x 786 pixels. The Control Panel can incorporate a

touch screen or touch pad, as well as keyboards, which are available in an enor-

mous variety of configurations.

Aluminium construction offers the advantages of low weight, high quality, and

superior strength, and anodising prevents corrosion in aggressive environments.

Additionally, aluminium, a single chemical element, can be completely recycled –

a point of growing importance for the future.

Users who do not need to commu-

nicate over a distance of more than

5 m between the Industrial PC 

and the operating unit save more

than 250 o by opting for the

DVI/USB version, instead of CP-Link

technology. The savings result be-

cause there is no CP-Link interface

in the Control Panel, and because 

a CP-Link interface card is not re-

quired in the PC. Users benefit from

this cost reduction regardless of the

type of Control Panel that is used.

The economics
of DVI/USB:

Control Panel with DVI/USB interface

and  – below – Control Panel with 

CP Link interface.
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Since 1989, Beckhoff have, with the Lightbus, been promoting fiber optics as a

medium. Profibus devices are now leveraging the  advantages of fiber optics, such

as remarkable immunity to interference and data transmission with complete

electrical isolation. The significance of fiber optics EMC immunity to the user is,

in particular, that the cabling and commissioning of a 12 Mbaud Profibus system

is made much easier. The new approaches to connecting fiber optics additionally

means that the familiar cabling and line topology of Profibus systems can be 

retained. Assembly of the plastic fiber optic cables and  plugs could also not be

easier.

Bus Coupler ”Economy plus“ BK3520
The new “Economy plus” BK3520 Bus Coupler with fiber optic connections for 

12 Mbaud links Profibus to the modular Bus Terminal system. The technology of

modular series terminals has been proven in countless applications.With fiber op-

tic technology, new installation methods are possible, thus opening additional

application areas to users. In addition, the “Economy plus” version supports the

Innovations for Profibus

Optical fibre for new application areas

Through the introduction of new products for connecting field devices through Profibus systems, Beckhoff are again extending their exten-
sive portfolio of products offering solutions for the open fieldbus sector. The new Profibus products are principally focused on optical fibre so-
lutions for transmission rates up to 12 Mbaud. This means that the different configuration possibilities of Profibus, such as master interface, slave
interface, motion control with equidistant drive coupling and distributed peripherals can be implemented with fast, interference-proof optical
fibre technology. Their new products include concrete solutions for IP 20 and IP 67 I/O systems, along with PC fieldbus cards with PCI interfaces.

new  K-Bus extension technology, allowing one Bus Coupler to operate 255 bus

terminals on several nodes. The BK3520 Bus Coupler has two transmitters and

two receivers for use in line topologies.The baud rate is automatically recognized.

In contrast to the BK3x00 Bus Couplers, the BK3520 can transfer more user data

in DP mode. For this type of Bus Coupler, this may comprise 128 input bytes and

128 output bytes. The DP-V1 services permit direct access to the Bus Coupler’s

registers and the complex Bus Terminals in order, for instance, to modify the pa-

rameterization, or to set or to correct the limit values for analog Bus Terminals.

A complete system with Profibus fiber optics
The FC315x fieldbus cards and the IL230x-B350 Fieldbus Box Modules represent

further Profibus optical fibre devices under development. The FC315x PC fieldbus

cards add a fiber optic version to the family of Profibus master cards. The Profibus

PCI cards offer a wide range of features, and support Profibus DP, DP-V1 and 

DP-V2 (Profibus MC) including PROFIdrive 3.0. The advantages of the FC315x

fieldbus cards include their integration into TwinCAT, with which the capacity of



Profibus know-how 
from Beckhoff
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In addition to their own powerful solutions for networked automation, Beckhoff

supports all the established communication methods at the fieldbus level.

This includes Profibus, a fast, open and internationally standardized bus system

(IEC 61158 and EN50170) that has gained wide acceptance in automation 

engineering. Beckhoff is a member of the Profibus Users Organisation, PNO

(Profibus Nutzerorganisation), whose aims include the continuous development

of Profibus, ensuring the compatibility and interoperability of Profibus products

through appropriate tests and certificates.

There are three versions of Profibus:

| Profibus FMS (Fieldbus Message Specification), primarily for communication

between controllers. FMS is supported by the Beckhoff Bus Couplers

BK3000 and BK3100.

| Profibus PA (Process Automation) is based on an intrinsically safe physical

transmission process, and was developed for process automation.

| Profibus DP (Distributed Peripherals) is designed for fast data exchange at

the sensor / actuator level. In addition to this, there are implementations

appropriate for safety-critical areas (PROFIsafe), drive engineering

(PROFIdrive) and for distributed automation techniques.

Beckhoff’s 

Profibus expert

Dipl.-Ing. Holger Büttner (35) 

has been involved with Profibus

technology for more than 10 years.

He studied electrical engineering 

at the University of Karlsruhe,

Germany, where he successfully

completed his studies in 1991.

Holger Büttner represents Beckhoff

in a variety of the Profibus User 

Organization working groups, and

in this way contributes to the con-

tinuous and up-to-date exchange 

of information with the Beckhoff

hardware and software develop-

ment departments.

the software PLC/NC is fully exploited. This includes the possibility of achieving

cycle times as fast as 200 µs. According to the option chosen, it is possible to 

use two fieldbus channels in parallel on one card (FC3151: 1 channel, FC3152:

2 channels).

The range of Profibus devices with fiber optic interfaces is completed by the

IL230x-B350 Coupler Box version for the Fieldbus Box system. All IExxxx exten-

sion modules for all common I/Os can be connected as distributed peripherals to

the fieldbus system at the Coupler Box, which is also designed for transmission

rates of up to 12 Mbaud. With this innovation, Beckhoff are also offering users

the advantages of fiber optic technology for new application areas with protec-

tion class IP 67. With the BK3520 Bus Coupler, the IL230x-B350 Fieldbus Box

Modules, the FC315x PC fieldbus cards and the integration into the TwinCAT soft-

ware PLC/NC, a complete system of Profibus versions in fiber optic technology

will be available.

PC Fieldbus Cards FC315x: estimated market release 2nd Quarter 2002

Coupler Box IL230x-B350: estimated market release 2nd Quarter 2002

We reserve the right to make technical changes.

Independence through a proprietary Profibus ASIC

The wide range of Profibus products concentrates particularly on solutions for

Profibus DP with the DP-V1 and DP-V2 standards. Because of the large number

of Profibus devices, Beckhoff implemented Layer 1 and Layer 2 of the Profibus

standard in a chip solution, and so have their own Profibus ASIC, providing 

independence from other manufacturers.

Profibus DP-V2 in particular was essential, so that the very fast synchronous

pulses and equidistant drive systems (PROFIdrive 3.0) required for cascading

electronically controlled drives (Motion Control) could be achieved. Fast drive

solutions are thus one of Beckhoff’s specialities, and for this reason Beckhoff

are to date the only supplier, other than Siemens, of Profibus-conform MC drive

solutions.

The Beckhoff solution for Profibus Motion Control (MC) permits a number of

Profibus bus systems to operate in parallel and to be synchronized by software.

This allows several fast drives to be operated simultaneously with synchronized

pulses, while maintaining a constant and fast cycle time. This Profibus MC solu-

tion has already been applied in practice, and has yielded outstanding results in

fast process applications, such as in the tire making machines at Continental

AG or the multiple spindle lathes at the Schütte works.

Further information: www.profibus.com
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10 different versions of Profibus Bus

Couplers are available for the Bus 

Terminal system meeting IP 20. These

range from the standard coupler to the

controller with an integrated mini-PLC.

In protection class IP 67, Beckhoff offer

the Compact Box, the Coupler and the

PLC Box Profibus devices for connection

to all common sensors and actuators.

As PCI versions, the PC fieldbus cards

with Profibus interfaces are optimized

for fast processes. The FM3300 Fieldbus

Module is also available for Profibus,

with which up to 32 thermocouples can

directly be connected at the equipment.

All the electronics for the interface are

housed in a compact, splash-proof in-

dustrial plug connector.

The Profibus product range

The AH2000 hydraulic drive controllers

represent another group of products

with a Profibus interface. With a 

position sensor, a proportional valve, a 

hydraulic cylinder, pressure sensors and

digital I/Os the devices implement a

complete axis drive system. Controllers

control velocity and position of the

cylinders and are equally suitable for

metal-cutting machine tools or for 

positioning tasks.

All Profibus devices are fully integrated

into TwinCAT, and can easily be linked

to the control system using the System

Manager. On top of optimized integra-

tion into the TwinCAT automation 

software, Beckhoff also offer the nec-

essary accessories. The range of ready-

wired cables is a significant aid to 

installation. Wiring errors are avoided,

and commissioning is more rapidly

completed.

Hydraulic Controller

AH2000-B310

Fieldbus Modules FM33xx

PC Fieldbus Cards FC310x

Fieldbus Box Modules

IPxxxx-B310, IL230x-

B310/IL230x-C310

Compact Servo Drives

AX20xx-B310

Automation 

Software TwinCAT

Accessories:

Cable Sets,

Connectors, etc.

Bus Coupler BK3xxx and Bus Terminal Controller

BC31xx for the Bus Terminal System



Compact Control Cabinet PCs with components of the highest performance class

For further information and international sales contacts see:
 www.beckhoff.com

New Automation Technology

The Beckhoff Industrial PC C6200 series for
optimum exploitation of control cabinet space

Massive processor power in four cabinet sizes
➔ C6210: Plug-in card motherboard with 2 free slots, floppy disk drive

or CD-ROM
➔ C6220: Plug-in card motherboard with 4 free slots, floppy disk drive

or CD-ROM
➔ C6240: ATX motherboard with 6 free slots, floppy disk drive

and CD-ROM
➔ C6250: ATX motherboard with 6 free slots, additional room to install

three 51/4 or 31/2 inch disk drives

The right Industrial PC for every controller
➔ Beckhoff Industrial PCs satisfy industry's demands
➔ Highest performance PCs with Intel Pentium III/IV processor
➔ ATX and PISA-compliant open standards
➔ Components carefully tested to ensure appropriateness for industrial applications
➔ Appealingly industrial design housings
➔ Easy access to PC components
➔ Individual housing construction allows optimum adaptation to controller 

requirements
➔ Integration of electromechanical buttons, switches, scanner, handwheel and 

other components in the Control Panel
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Event-controlled transmission with the BC9000 
Bus Terminal Controller
The active transmission and reception of data via Ethernet is a function of increasing

importance for communication in an Ethernet network. This implies a fast reaction to

events. It is no longer necessary for the Ethernet Bus Terminal Controllers to be 

interrogated by a master; they only now need to transmit data when an event that

requires a message has occurred. This reduces the quantity of network communica-

tion, avoiding unnecessary loading on the Ethernet network. This makes lateral com-

munication between a number of BC9000 Bus Terminal Controllers possible. An 

IEC 61131-3 function block implements this functionality for the ADS and Open 

ModbusTCP protocols.

Lateral communication with the ADS Solution: This makes it very easy to send or 

receive data within the Beckhoff environment. BC9000 Bus Terminal Controllers can

exchange data between themselves, or send data to a PC, or communicate with a

BK9000 Bus Coupler. A BC9000 can handle up to four IP sockets at the same time.

This means that a BC9000 can communicate with four other devices simultaneously.

The IP sockets can also be opened and closed at runtime, in order to communicate

with new devices.

Beckhoff’s Ethernet products have already proven their value in many branches of automation engineering.
Building automation and logistics centers are two examples. The introduction of new firmware is extending the properties of the Ethernet 
components, giving the products even greater power. Extended facilities for IP address allocation, and the sending of e-mail or SMS 
messages by the BC9000 Bus Terminal Controller are particularly worth mentioning here. Event-driven transmission with the BC9000 is a further
innovation.

Lateral communication with Open ModbusTCP: The second implemented solution

set is based on an open solution for ModbusTCP. Rather like the ADS solution, it

is also possible here to open a Modbus channel by means of a function block, and

to communicate actively with other Ethernet nodes. There are, again, up to four

IP sockets available.

The BC9000 includes three process image regions for data communication with

an input process image of 512 bytes. Ethernet can only access this for reading.

A watchdog triggers the output process image. This means that after a selectable

time the outputs will be changed to a safe state unless a new telegram has been

received from a node within this watchdog time. Only one device has write 

access at any one time; all other devices only have read access to the output

process image. The third area is the flags process image. In the case of a BC9000

this is 4 kbyte large, and offers extremely versatile facilities for transmitting or 

receiving data. Because of its size, the flags process image provides sufficient

room for lateral communication. There is no watchdog, so data can be sent to the

Bus Terminal Controller when the application requires it, whether this is after 

seconds or after days.

New properties for Ethernet components
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BC9000 sends e-mail or SMS
An e-mail function block has been implemented as an additional property in the

BC9000 Bus Terminal Controller. This function is based on the SMTP protocol 

(Simple Mail Transfer Protocol). In combination with an e-mail server, it is now

possible to send e-mails in order to report errors, diagnostic information, warn-

ings or any other information. The SMTP protocol is an open standard within the

TCP/IP protocol. It is also possible to send SMS messages. A function block can

be used, in combination with a GSM modem and a KL6001 Bus Terminal acting

as a RS232 gateway, to send an SMS in the event of fault directly to the mobile

phone of the plant operator or service technician.

Extended facilities for IP address allocation
For Ethernet devices, as for other fieldbus modules, two basic settings must be

made for communication: baud rate and node address. The Beckhoff Ethernet de-

vices automatically detect baud rate. In Ethernet networks, the IP address serves

as the node address. There are four different ways in which it can be set or as-

signed. The Bus Couplers and Bus Terminal Controllers support all the normal

methods for IP address assignment: via configuration software and DIP switch

setting by DHCP server, by BOOTP server, by ARP message. No configuration soft-

ware is necessary if methods 2-4 are chosen, as the job is simply done by a DIP

switch. The four methods of setting the IP address will be briefly explained 

further below.

Inputs
%IBO..511

Outputs
%QBO..511

Flags
%MBO..4095

172.16.17.4

Inputs
%IBO..511

Outputs
%QBO..511

Flags
%MBO..4095

172.16.17.3
Lateral communication  read/write

Inputs
%IBO..511

Outputs
%QBO..511

Flags
%MBO..4095

172.16.17.1

Inputs
%IBO..511

Outputs
%QBO..511

Flags
%MBO..4095

172.16.17.2

Write  Output Data

Read Input Data

172.16.17.10

Inputs Outputs Flags

PC Ethernet Master
ADS Protocol
Modbus/TCP

Methods of setting the IP address:

Configuration software address assignment

When the TCP/IP address is set with the aid of the KS2000 configuration soft-

ware, the software sets the first three bytes of the IP address. The DIP switch

configures the “low” byte on the BK9000 or the BC9000. This means that 

devices in the subnet can all receive the same “basic setting”, and are subse-

quently differentiated from one another – as is usual with fieldbus devices –

merely by the setting of the DIP switch.

Address assignment by DHCP server

Assignment by a DHCP server (Domain Host Control Protocol) is made through

a table in the server software. To do this, it is necessary to know the MAC-ID of

the Ethernet node, and enter it at the server. Usually, the DHCP server dynami-

cally assigns IP addresses. This means that Ethernet nodes may have a different

IP address after a period of time, or after a restart. Because the application soft-

ware does not automatically detect dynamic IP assignment, it is possible under

some circumstances for data to be received from the wrong node, or sent to 

the wrong node. Dynamic assignment is, for this reason, not helpful. The rela-

tionship between the MAC-ID and the IP addresses in the DHCP server should

be fixed. Since the MAC-ID of Beckhoff Bus Couplers is pre-set, it is possible to

set the IP address without additional tools.

Address assignment by BOOTP server

A BOOTP server is comparable to a DHCP server. Under BOOTP there is also a

form of table in which the association between the MAC-ID and the IP address

is specified. BOOTP is, however, not able to assign addresses dynamically. The

BOOTP server offered by Beckhoff performs the association of the MAC-ID and

the IP address. The BOOTP is configured in such a way that only the Ethernet

nodes of Beckhoff devices are detected automatically. This ensures that only

these IP addresses, not those of other devices on the network, are passed on 

to the application. The MAC-ID is automatically displayed to the user as soon 

as the nodes are connected to the network. This means that if each node is

brought into operation individually, the BOOTP server no longer has to know

the MAC-ID. The first time it is started up and receives its IP address, the 

Ethernet device can store the address permanently, or it can request it again 

at a later start-up. The assignment of the IP address takes between one and 

10 seconds, after which it is immediately valid. The BOOTP server from Beckhoff

can run under Windows 98/ME/NT4.0/2000/XP.

Address assignment by ARP message

In the “ARP” method, the MAC-ID of the Ethernet device must be known.

The new IP address is transmitted to the Ethernet nodes with arp –s (Set) and

the MAC-ID. The new IP address is then immediately valid, and remains stored

in EEPROM. All that is necessary for this method is the command line interface

of any operating system – special software tools are not required.

A new firmware and the libraries can be found on the Internet at

www.beckhoff.com



22 products

central controller or the hydraulic controller itself deals with position control.

Open communication facilities mean that users can access the parameters from

either the central controller or from an HMI device. The key is the ADS communi-

cation protocol from Beckhoff, which is also available via Profibus. The controller,

therefore, offers remote diagnostic functionality, without additional expense.

Designed for harsh environments
The use of fans or other moving parts was avoided in AH2000 controllers, to cater

for harsh industrial environments. A flash file system serves as data backup, and

replaces the hard disk. The enclosed design and suitable connectors ensure pro-

tection class IP 65. The controller is located in a compact aluminium housing

Quick and accurate positioning 
of hydraulic axes 

Compact Hydraulic Controller AH2000
with Pentium Power and integrated I/Os

With the AH2000 range of hydraulic drive controllers, Beckhoff is treading new paths in drive technology. The controllers
incorporate a position sensor, proportional valve, hydraulic cylinder, pressure sensor, and digital I/Os operating in conjunction with the TwinCAT
automation software, to form a complete axis drive. The devices control velocity and position of the cylinders, and are equally suitable for 
metal-cutting machine tools or positioning tasks. They are used, for example, in the new A36 multi-spindle automatic lathes from the German
machine tool manufacturer, Schütte.

Available as single-channel or three-channel controllers, the AH2001 and AH2003

units integrate a position sensor, directional proportional valve, hydraulic cylinder

and, optionally, a pressure sensor, as well as digital inputs and outputs, into a

complete axis. Their function, therefore, is similar to that of servoamplifiers in

electric drive technology.

With an integrated Profibus interface, Beckhoff’s AH2000 hydraulic controllers

contain a powerful PC-based kernel. A 266 MHz Pentium I processor provides the

necessary computing power, and the control functions are realised via the 

TwinCAT automation software under the Windows NT Embedded operating sys-

tem. Their extremely short cycle time of 250 µs enables them to also provide

speed control for very fast control valves. Depending on the application, either a



The CNC Eight-Spindle 

Automatic from Schütte

With the new A 36 PC CNC Multi-Spindle Automatic Schütte supple-

ments its successful “PC” series by a fully CNC-controlled eight-spindle

bar automatic. The new, fully CNC-controlled eight-spindle automatic

that Schütte introduces to the market represents an extremely flexible

manufacturing system. This high-yield, quickly retooled, flexible, ultra-

precision manufacturing tool offers extensive machining operations on

bar material of up to 36 mm diameter, the like of which has not been

seen before on eight-spindle automatics. The utilisation of up to 20 CNC

tool slides, 12 possible CNC compound slides, or 30 controllable slide

axes and up to 12 spindle axes, shows what the new Schütte eight-

spindle auto is really made of.

The control system of the electrical drives (spindle drives and spindle

drum index) and the hydraulic drives (endworking and cross slides) are

digitally controlled. The newly developed Hydraulic Controller AH2000

from Beckhoff controls the hydraulic axes. This strictly separates the 

target default values in the central Industrial PC from the individual

feed rate controls.

The control system has the following characteristics:

| The target default values are transmitted to the individual 

decentralised hydraulic control elements via a Profibus network.

| The hydraulic modules now control the various feed rates.

| The control modules are combined with a direct position feedback

system with a resolution of < 0.1 µm.

| The high clock pulse of the control modules is independent of the

network bus pulse rate and guarantees a more precise path control

and increased positioning accuracy, acceleration and dynamic.

www.schuette.de
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measuring 174 x 200 x 80 mm, and weighing approximately 3.5 kg. AH2000 

hydraulic controllers offer comprehensive peripheral connection options. Hy-

draulic valves with 12-pin connectors from Rexroth or Bosch, or a variety of valves

from other manufacturers, with appropriate cable sets, can be connected.

The controller handles the power supply and monitoring functions for the valve.

Incremental encoders with sine/cosine signals (1 Vss) or TTL signals, e.g., from

Heidenhain, may be used as position sensors, and analog displacement sensors

with 4 - 20 mA signals, e. g., from Balluff, may be used.

Application in hydraulic multi-spindle automatic lathes
Beckhoff’s AH2000 hydraulic controllers are already being put to practical use at

Alfred H. Schütte GmbH & Co KG in Germany, a specialist manufacturer of 

multi-spindle automatic lathes. The company’s A36 eight-spindle unit, which was

launched this year, uses a total of 15 AH2003 hydraulic controllers. The high-

level control offered by Beckhoff’s C6250 Industrial PC provides overall machine 

coordination, and full software-based axis interpolation is implemented via 

TwinCAT NC I with an integrated camshaft module. Interfacing of the drives is

achieved using six Profibus MC fieldbus branches, and up to eight drive con-

trollers can be connected via the two-channel FC3102 PC fieldbus cards from

Beckhoff. The AH2003 hydraulic controller handles position control, and the high

scan frequency yields particularly good control results.

Further application options for Beckhoff’s new AH2000 hydraulic controller range

include, for example, revolving automatic machines, punching or nibbling ma-

chines, bending machines, and high-speed presses.

Hydraulic Controller AH2000: estimated market release 1st Quarter 2002

We reserve the right to make technical changes.



24 products

A growing family: a new, compact Industrial PC 
supplements the Control Cabinet PC series C6200

As the 4th member of the family, the

C6210 supplements the C6200

Control Cabinet PC series. This 

series of Industrial PCs has been

developed for small control cabi-

nets. It has been fitted with tele-

scopic rails, so that the computers

can be pulled out in order to fit

plug-in cards. All components can

therefore be accessed quickly.

Because the connections are to the

front, the space needed to fit it is

very small, allowing best possible

use of the available room.

There are four different housing

sizes to suit the available fitting

space, so that the appropriate

member of the PC range can be

chosen for each application. The

new C6210 is the smallest version

of the C6200 series. With dimen-

sions of 257 x 170 x 284 mm, the

PC can be fitted into remarkably

small spaces. Weighing 9.5 kg, the

PC in its 4-slot housing is fitted

with an Intel Celeron or Pentium III

processor running at up to 850 MHz

on a PISA plug-in card motherboard

on a passive backplane. One ISA

and one combined ISA/PCI slot for

cards up to 190 mm long are avail-

able. The basic version includes a

floppy drive. Optionally, this can 

be replaced by a slim-line CD-ROM

drive. Further features are an on-

board graphic adapter, a 21/2 inch

IDE hard drive with a capacity of 10

GB, along with 64 MB of RAM that

can be increased up to 512 MB. The

interface to the outside is provided

by an on-board Ethernet adapter

having 10/100 Base-T connection.

Two serial RS232 connections, two

USB ports and a parallel interface

complete the Control Cabinet PC.

Available options include fieldbus

interface cards, other interface

cards and modem or ISDN adapters.

CP-Link interface cards provide

straightforward connection to the

Beckhoff Control Panel.
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The idea is that with the new KL2521 Pulse Train output terminal, Beckhoff

are using simple pulses sent to stepper motors and servo drives to implement

digital technology for precise positioning tasks. To do this, the electronic Bus

Terminal converts a binary signal to a frequency, feeding this, electrically iso-

lated from the terminal bus, to the positioning drive. The frequency is preset

by a 24 bit value from the automation unit. The advantage over convention-

al technology, such as an analog ±10 V interface, is that the Bus Terminal‘s

high output frequency of 500 kHz allows the operation of the fastest servo

drives currently available. In contrast to analog technology, the set value sig-

nal is communicated without any offset drift. The 24 bit resolution guaran-

tees a high precision, in steps of 10 mHz. This means that set values can be

specified in fine, almost continuous, steps. In practice, the desired maximum

output frequency is entered into a register, and then the frequency output can

be used much like a ±10 V output by using 16 bits of the process image.

New Bus Terminal supports 
precise positioning

Beckhoff have now developed the KL2521 Pulse Train output terminal for precise positioning. The new Bus 
Terminal can directly operate servo drives and stepper motors. The 24-bit resolution allows extraordinarily 
precise set values to be specified. The Bus Terminal does not just replace conventional analog technology – it has
a significantly better dynamic performance. The TwinCAT automation software even allows the actual position of
a drive to be displayed without the need for an incremental encoder terminal.

Digital technology replaces expensive analog control systems



Set value outputs and the acquisition of 
actual positions with just one Bus Terminal
The use of the Pulse Train technology to position drives is primarily used in

Asia and in the USA. Its origins lie in the methods for driving stepper motors.

The wide acceptance and easy use of the technology resulted in its applica-

tion to higher power sectors of drive technology. The interface using Pulse

Train technology is nowadays also applied to servoamplifiers and frequency

converters. The user can employ a consistent software and hardware inter-

face, from micro-steppers up to high-powered servo-drives.

In the Pulse Train technology, the provision of the set value and the valida-

tion of the actual position is implemented with the aid of just one digital Bus

Terminal. The actual position, which is otherwise acquired with the aid of in-

cremental encoder techniques, is calculated, depending on the specified set

value frequency using, for instance, the TwinCAT software PLC/NC. A differ-

ence between the set and actual value is indicated to the Bus Terminal using

the target or following error digital output which is present in all

common servoamplifiers. The KL2521 Pulse Train Bus Terminal supports three

different frequency pulse patterns.These may be selected in using the KS2000

configuration software, or by the higher-level controller. The pulse patterns

are output through the two channels, A and B. They correspond to all usual

input circuits:
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Set value outputs and the acquisition
of actual positions

Set value outputs

Target output

Bus Terminal KL2521

Pulse Train Output Terminal KL2521

Set value outputs by
variable frequency

RS422
+A

-A

RS422
+B

-B

24 V DC

Target/
following error

i. e. Servoamplifiers,
frequency converters

ServomotorsBus Terminal KL2521
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Synchronization of several frequency converters over incremental encoder simulation

Set value outputs

FC FC FC

Bus Terminal KL2521

Frequency converter

Signal output “synchronous axes”

| Frequency modulation: rotation to the right

is associated with output of the frequency

signal on channel A, while rotation to the

left is associated with output on channel B.

The inactive channel remains at a logical

„low“ state.

| Pulse/direction signals: the frequency pat-

tern is always output on channel A, the di-

rection of rotation being indicated by the

“high” or “low” level on channel B.

| Incremental encoder simulation: channels

A and B output a signal with a 90° phase

shift. The shift from A to B is positive or negative, thus encoding the di-

rection of rotation. The output signal is thus exactly the same as that of

an incremental transducer.The advantage here is the possibility of directly

driving frequency converters through the “synchronous axes” signal in-

put. On top of the simple positioning, this arrangement permits a mas-

ter/slave structure. Users can therefore couple this system to fieldbusses

through existing interfaces – i. e. without additional costs.

These 3 different pulse patterns can also be inverted, thus permitting ideal

adaptation to the input circuit. The new Bus Terminal does more than simply

make a large number of analog interfaces superfluous. The possibility of us-

ing the automatic step counting to implement closed control loops is of even

greater significance. The digital technology offers

more functions in comparison to the expensive

evaluation involved in analog technology, and at

lower cost. Supplementary functions integrated in-

to the new Bus Terminal support operation and re-

duce the controller‘s power requirement. Optimal

operation of a stepper motor is easily possible

through the specification of a ramp. Just two pa-

rameters, the ramp start frequency and the ramp

run-up time, are necessary to initialise the Bus Ter-

minal. The controller now only needs to specify the

frequency. The Bus Terminal performs acceleration

and braking tasks. The frequency change is calculated directly in the Bus Ter-

minal, and takes place, bumplessly at time intervals of 2 ms. The controller‘s

computing load is thus reduced, which permits a number of axis controllers

to be implemented using just one intelligent Bus Terminal Controller. The out-

put terminal can be configured using the associated Bus Coupler or the con-

troller. The output stage is compatible with RS422. It can, however, also be

operated with 24 V DC signals. Either operating mode can be used without

the need for a configuration switch or for parameterisation. The signal state

is indicated by light emitting diodes. The LEDs are driven in time with the out-

puts and each displays an active output.

Frequency pulse patterns

Frequency modulation

Pulse/direction signals

Incremental encoder simulation

A

B

A

B

A

B
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Müller Weingarten:
PC-controlled multi-curve press at Volkswagen

On the fast lane 
with PC control
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Successful automobile production requires that downtime and refitting time be

kept to very low levels. The Volkswagen group is no exception to this rule. New

press tools, for instance, which have been tested in trial presses, reduce the fit-

ting times on the transfer lines by up to 90%. Ten to twenty large sheet metal

parts were formed in one day using the hydraulic multi-curve presses in Hall 16

at the Volkswagen works. They pass from the forming line, consisting of six enor-

mous presses, and move on to the measuring station. The parts involved are com-

plete roofs, side panels or bonnets. It is not just that their dimensions are now

measured with great precision, but they must also satisfy the critical eyes and

sensitive fingers of skilled workers. It is Mr Kuznik’s judgement that “the rela-

tionships within these projects are so complex, and the structure is often so var-

ied, that only unerring methods of measurement and sensitive assessment can re-

sult in the ideal sheet-metal part.” Kuznik, head of the stamping department and

maintenance manager at VW, went on to comment that “the precision with which

tools and moulds are manufactured has a direct influence on the product quality

of an automobile.”

When minimisation of the gap dimensions in the bodywork become quality fea-

tures by which the manufacturer is judged, the demands on presses and stamp-

ing tools become extremely high. This means that “breaking in” new tools on the

Control technology based on PCs is no longer a problem for machine constructors. Integrating PCs into more
complex machines does, however, call for a wide range of connecting components to be available, and requires appropriate automation software
with which the application can be structured rapidly. The press builders Müller Weingarten found that Beckhoff proved to be partners who made
the technological jump from PLCs to PCs easy.

Müller Weingarten are internationally

leading suppliers of equipment and en-

gineering systems for forming metallic

materials. Müller Weingarten’s core

business is the design, specification and

equipping of press tools for the manu-

facture of body parts by the automobile

industry and its suppliers. Their principal

production sites are located in Wein-

garten and Esslingen in Germany.

Other production, marketing and serv-

ice branches are situated in Germany,

France, Great Britain, Switzerland, the

Czech Republic, China and the USA.

This is Müller Weingarten

transfer line involves too much expensive downtime to be an option. The tools

are therefore broken in on what are known as try-out presses, under conditions

as close as possible to those of production. Mr. Kuznik knows that “a high level

of agreement between the characteristics of the production press and the try-out

press, for instance the speed characteristic of the ram, the pull-out parameters,

the behaviour of the die cushion system and the deformation of the table and the

ram is needed.” The modern solution for the automobile manufacturer is the hy-

draulic try-out multi-curve press. It was developed three years ago by Müller

Weingarten, the press manufacturer based in Germany, as an economical alter-

native to mechanical presses. The automobile company VW rebuilt Hall 16 in

1999, and this is where the multi-curve press is located. Little by little it is also

being used for tool testing and simulation. After just over a year, a total of six

presses now simulate the real production environment, and an increase to a 

total of 12 machines is planned.

PC technology makes presses flexible
As large as a house, and with a pressing force of up to 25,000 kN, the powerful

drive and control system for the press is itself a remarkable piece of engineering.

The control valves implement ram speeds of up to 500 mm/s, demonstrating their



extraordinary process dynamics. Press manufacturer Müller Weingarten’s Andreas

Hahn underlined their engineering approach by commenting that “the key to this

control behaviour is certainly the Industrial PC control system.” As the manager

of electrical construction at the company’s Esslingen branch, he can look back

over many years of co-operation with Beckhoff as pioneers of PC-based automa-

tion. “We have been using PC-based controllers from Beckhoff since 1990,” com-

mented Hahn, “and for the last three years more than 90% of the machines in

the hydraulic press sector have been fitted with PC-based controllers.” The con-

troller expert found the reason for using PC technology was its scalability and

flexibility, combined with its excellent price/performance ratio.

Lightbus is a match for the tough industrial environment
Back at VW, Kuznik can also remember the beginnings. The presses were still con-

trolled by PLCs, and in order to achieve high data transfer rates in the presses,

Beckhoff developed interface cards that were inserted into the PLCs. For Kuznik

it was primarily a matter of cost optimisation that boosted the prospects for the

application of PCs. For a number of reasons Beckhoff were immediately accept-

ed, in agreement with the press manufacturer, as suppliers of control systems. On

the one hand, Beckhoff already had sufficient experience in the processes in-

volved in press construction, while on the other hand their range of products, in-

cluding Industrial PCs, the TwinCAT automation software and a large number of

fieldbus components, was unique on the market. “The fibre optic technology used

in the Lightbus in particular, impervious as it is to interference, was immediately

attractive” reminisces Kuznik. The particular problem was that cranes and thyris-

tor-controlled actuators working in the production hall at Volkswagen had a con-

siderable potential to generate electromagnetic interference.

Volkswagen therefore gave a green light to using PCs on the press equipment.

The newly developed multi-curve press was first installed early in 1999 in Wolfs-

burg, Germany – and fitted with Beckhoff technology. The computer supplied by

Beckhoff was of the highest performance class available at the time, with a Pen-

tium III processor and a 700 MHz clock frequency. “This solution replaced the

complex large PLC solution with three PC plug-in cards” remembers Kuznik, the

maintenance specialist. He goes on to mention a further argument. “The standard

PC solution allowed us to make a drastic reduction in the storage costs for spare

PLC parts.”

For the user, the application of PC controllers together with the use of Windows

NT provides those features that are familiar from the office environment. Andreas

Hahn clarified the situation, pointing out that “standard interfaces and software

The hydraulic tryout multi-curve presses from 

Müller Weingarten in use at Volkswagen.

A total of six presses simulate the real production

environment at the automobile factory.
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If production press downtime associated with tools is to be minimised, the

tools must be broken in on try-out presses under conditions as close as 

possible to those of production. Hydraulic multi-curve presses simulate the

stroke characteristics of a variety of mechanical presses. The technology 

of the hydraulic multi-curve presses, with their regulated drives, makes it

possible to reproduce the displacement-time curves of the working stroke

generated by the rams on a variety of different mechanical and hydraulic

production presses. This means that a try-out press of this kind can simulate

the forming behaviour of various large-part transfer presses constructed in

various ways by different manufacturers. The adjustment values found can

be adopted with very little adaptation, because the forming behaviour is so

similar to that of the production presses. Because tools can be broken in for

a number of production presses, high usage ratios and economic viability

are achieved.

What does a multi-curve press do?
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permit printer drivers, network protocols and remote service functions to be used,

and this allows easier and more cost-effective integration into our customers’ en-

vironment.” The control expert added that “the replacement of classic hardware

PLC interfaces by PC software interfaces also brings a reduction in development

times.”

Müller Weingarten use the type C6140 Control Cabinet PCs on the multi-curve se-

ries. The PC obtains its computing power from a Pentium-III-850 processor. The

high-speed Lightbus provides smooth communication between the computer and

the sensors. The Lightbus PCI cards, FC2001 (1-channel) and FC2002 (2-channel)

from Beckhoff give the highest possible performance to the fieldbus interface.

Hahn emphasises the flexibility and capacity for extension of the solution by

pointing out that “up to six fieldbus rings are used to implement fast regulation

tasks on a version of the press with particularly high dynamic performance”. And

he has yet another example ready. “For electrical drives, we use the SERCOS 

interface. Here again we were able to achieve optimum quality of regulation,

because Beckhoff offered tailor-made components with the 1- and 2-channel

SERCOS PCI cards (FC750x).”Within the presses themselves, Hahn uses the Light-

bus, while the higher level connection to the other parts of the plant is made via

Profibus, using DP Profibus (PCI cards FC310x). Robust Lightbus modules are used

as I/O modules.

One press simulates a variety of transfer stations
The press constructors use TwinCAT as the automation software for the Industri-

al PC. This solution has now proven its capacity in machines and equipment as a

software PLC, software NC or camshaft controller over a number of years.The user

can also make use of the Beckhoff Control Panel for optimal control and visuali-

zation of the multi-curve presses. Kuznik, the VW man, is convinced that “one of

the great strengths of the TwinCAT software, with its rich range of control func-

tions, is its capacity for extension.” Control know-how from the MW experts in

the form of software modules can be integrated, as can the development of two

different operating interfaces. The benefit is clear. The simply-structured user in-

terface allows the toolmaker’s entries to be made efficiently and without error. In

contrast, those with detailed process expertise can employ an extended level to

access, for instance, the parameters for adjusting the actuators, valves or pumps.

In this way the ram displacement-time curves for mechanically operated presses

with various articulated or cam drives can be entered and simulated. The stan-

dards from Microsoft make this possible.Andreas Hahn: “We use Windows NT 4.0

as the operating system. We created the PLC modules for the digital controllers

of the presses’ hydraulic axes and for the user interface using Visual Studio from

Microsoft, writing in the C++ high-level language.” The control expert proudly

points to the modules’ performance: “We have implemented up to 10 pressure

controllers on each machine, with sampling times of 0.2 ms.We have also not had

difficulty with applications having up to 18 electrical SERCOS axes on each PC,

or 44 electrical assembly and servo axes.”

Remote diagnosis with PC Anywhere
Andreas Hahn on servicing facilities: “We currently use PC Anywhere for remote

diagnosis. Customers who have a telephone line laid to the machine, or who cou-

ple the machine to the company’s PC network, can benefit from immediate re-

mote diagnosis from any of our service locations.” A connection facility via Inter-

net/intranet is in preparation.

For Hahn it is clear that, as far as hardware is concerned, a cost comparison comes

out clearly in favour of PC technology. He is unable to provide a generally appli-

cable comparison for the software sector, because this depends heavily on the

availability of PLC and high-level language programmers. Nevertheless, the

progress of PC technology in press construction is nothing short of triumphant.

Presses axes

I/O Modules I/O Modules Position
measurement

Mechanization axes Safety control

Digital
Drive

SERCOS interface

Digital
Drive

Lightbus

Ethernet

Profibus DP

CP Link

Control Panel left Control Panel right

Multi-cultural fieldbus interface: the Lightbus for communication between PC 

and sensors, the SERCOS interface for the electrical drives, and Profibus DP for

connection to the higher levels of the system. TwinCAT supports all common 

fieldbus systems – simultaneously.



Mattson Wet Products GmbH is a world-wide supplier of semiconductor manu-

facturing equipment that pretty much followed this route. Having used CANopen

with VME systems in selected lines before, Mattson decided to introduce PC

based controls as their next generation control architecture. And CANopen was

chosen to be the communication system. Mattson launched a full scale evalua-

tion project and finally chose Beckhoff as main supplier for both hardware 

(Industrial PCs and fieldbus I/O) and software (TwinCAT control system). Mattson

later stated that Beckhoff‘s CANopen expertise had an important share in this 

decision.

Mattson Wet Products is specialised in the wet process of semiconductor manu-

facturing. After each lithographic production step, the wafers have to be etched,

flushed and cleaned. Reliability of controls and communication is crucial in this

application: if a system breakdown may cause the tray of wafers to be left in the

acid for too long, this obviously would destroy the entire tray load. The resulting

damage might exceed several million USD, depending on the number and type of

wafers that have been destroyed. Therefore Mattson use a bus system that due

to the CAN technology provides significant leeway for electromagnetic noise and

disturbance.

Mattson Wet Products GmbH uses 
New Automation Technology

Whilst fieldbus systems like Profibus and DeviceNet are generally chosen because the favourite control system comes with this interface, the 
decision for CANopen is more technology driven. Engineers look for an open, reliable communication system that can be tailored for the 
specific application needs and is easy to implement on special function devices that are not available with fieldbus connectivity yet. They are
fascinated by intelligent medium access control method and the built in error detection and control mechanisms provided by the Controller Area
Network technology and then look for an appropriate application layer. They find that CANopen takes advantage of the various CAN features
and is readily available in a wide range of devices.

32 applications

CANopen in semiconductor 
manufacturing

AWP300: Mattson Automatic Wet Processor 

for 300 mm wafers



Position control with CANopen
Mattson first introduced the Beckhoff CANopen technology in the products

AWP300 and the KRONOSTM300 which are processing 300mm wafers. All Matt-

son machines are fully modular designed. According to the customers‘ require-

ments the number of process units and tanks varies, and so does the software.

Within the AWP300 and the KRONOSTM300, a 500 kbit/s CANopen network con-

nects the PC controller with several servo axes, fast I/O modules and a Control

Panel. Less time critical I/Os, valve manifolds, control panels and special function

devices like megasonic and ultrasonic systems use a second CANopen network

with 125 kbit/s. In total there more than 500 discrete and 50 analog I/O channels.

The drives close the position control loop locally on the drive controller. Therefore

the main controller just has to transmit new position commands whenever a new

motion segment starts. In order to start several axes simultaneously, the position

command Process Data Objects (PDOs) are communicated using the CANopen

sync mechanism. The resulting transmission type for these PDOs is “0”, where 

the PDO is sent only when the data has changed but is set valid at the next 

following SYNC message. As the main controller closely supervises the resulting

drive motion path, the actual position data is communicated in a cyclic synchro-

nous PDO (transmission type 1). The digital I/O data is sent in the event driven

communication mode: whenever an input or output changes, the resulting 

PDO is transmitted. This leads to short reaction times combined with minimal 

bus bandwidth utilisation. In order to avoid a “flooding” of the bus due to 

ever changing analog signals, the analog data is sent cyclically, triggered 

by the sync telegram. Slow changing analog values such as temperatures are

communicated every second, third or fifth sync message, making use of the 

tuning mechanisms of CANopen that allow one to make best use of the available

bandwidth.

In the AWP300 and the KRONOSTM300, Mattson finds typical busloads of 

30-40 % that leave enough bandwidth for unlikely but possible bursts of event

driven messages and for acyclic parameter communication using Service Data

Objects (SDO). Mattson uses the Beckhoff two channel PCI CANopen card FC5102

that constantly measures the busload and provides the actual value in a variable

in the process image.

Four PLC run-time systems on one PC
The TwinCAT application program written in IEC 61131-3 languages (mainly

structured text) has to fulfil many tasks: besides the mechanical wafer handling,

fluid and temperature control and tool supervision an important job is to trace all

process steps and store that data in an Access data base. As the process requires

constant adaptation of the acid composition, formula management makes up for

a large proportion of the software. The tool controller runs 4 software PLCs si-

multaneously, each of them consisting of several tasks. The source code of the

control application exceeds 4 Mbytes of data and uses around 150,000 variables,

not counting the visualisation application.

A second PC unit is used for visualization as the SCADA package requires signif-

icant processing power. Both PCs are linked via Ethernet and TCP/IP and OPC is

used for data exchange with the tool controller application. More than 7500 tags

indicate the large size of the visualization application and the extensive use of

the OPC interface. Interestingly the OPC server runs on the visualization PC and

not on the tool controller: the Beckhoff ADS communication via Ethernet that

transports the data from the tool controller application to the OPC server is much

faster than an OPC connection via TCP/IP.

Software temperature controller replaces hardware
Beckhoff developed a self tuning temperature controller with integrated sensor

supervision system that now controls the liquid temperatures in the various tanks

of the plant. The algorithm for determination of optimal controller parameters

greatly simplifies the process of commissioning the controller. The controller has

33 applications

300 mm wafers in process



Visualization
Recipes
OPC

TwinCAT
FC5102

Module
Axis

Module
Control I/O

Temperature
Control I/O

Module
Axis

Module
Control I/O

Temperature
Control I/O

Module 1 Module n

been implemented as a software function block so that multiple instances can be

generated. The control algorithm itself is PID-based with an additional pre-regu-

lator that can be inserted to minimise overshoot. It operates independently of

whichever fieldbus and sensor/actuator system is installed. All parameters can be

observed directly in the software PLC for diagnostic purposes. These parameters

can, moreover, be displayed in the visualisation system, and linked to other func-

tion blocks in the PLC. By using this software temperature controller Mattson re-

places a number of dedicated hardware temperature controllers and thus con-

siderably reduces the hardware footprint. In semiconductor manufacturing equip-

ment size does matter as clean room environment is expensive.

I/O systems for CANopen in protection class  IP 20 and IP 67
Small footprint, high protection class and fast wiring were decisive for the use of

the Beckhoff Fieldbus Box series. The product line consists of the stand alone

Compact Box, the Coupler Box and the Extension Box modules.The modules meet

the Protection Class IP 67 and are wired using either pre-moulded cord sets or

field-wireable connectors.

Together with the IP 67 Fieldbus Box Mattson has selected the Beckhoff IP 20 Bus

Terminal series. The Beckhoff CANopen I/O products provide full CANopen func-

tionality: up to 32 PDOs support all transmission types. Variable mapping, boot

up message and comprehensive diagnosis via emergency message are addition-

al features. The parameters can be stored in non volatile memory. Smart PDO trig-

gering through delta functions and limit value settings for analog inputs allows

one to fine-tune the bus bandwidth utilisation. FLASH upgradeable firmware

gives easy access to new features. All bus couplers come with an additional seri-

al interface for configuration, but all parameters including the settings of the in-

telligent terminals are accessible via CANopen SDOs as well.

In 2001, Mattson delivered the first tools which are equipped with the new

AWP300/KRONOSTM300 software and electronic concept based on Beckhoff‘s

New Automation Technology. The electrical design team of Mattson found that

the setup time for the electrical installation equipment was reduced by 70% since

they use the Beckhoff equipment.

www.mattson.com
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8th International CAN Conference

The international CAN Conference is CiA’s (CAN 

in Automation) most important event every year.

Experts from all over the world speak about

newest CAN technologies and practical experiences

on CAN networks. The lectures, workshops and

seminars on the subject of CAN will take place 

in Las Vegas, USA, between the 26th and 28th of

February, 2002. Beckhoff, represented by Martin

Rostan (Interest Groups Chairman of the CiA), will

be contributing on the subject of “High Precision

Drive Synchronisation with CANopen“.

More information: http://www.can-cia.org/icc



PC Fieldbus Cards with PCI interface provide compact fieldbus intelligence

For further information and international sales contacts see:
 www.beckhoff.com

New Automation Technology

Beckhoff PC Fieldbus Cards for
fast control and real-time tasks
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Use with optionally one or two fieldbus channels:
➔ Lightbus: FC2001, FC2002
➔ Profibus DP, DP-V1, DP-V2, MC: FC3101, FC3102
➔ CANopen: FC5101, FC5102
➔ DeviceNet: FC5201, FC5202
➔ SERCOS interface: FC7501, FC7502
Software:
TwinCAT I/O: Configuration tool, driver for Windows NT/2000/XP
TwinCAT OPC: OPC server for access to cards from OPC applications

The Beckhoff PC Fieldbus Cards have been particularly developed for fast
controllers and for real-time tasks such as drive position control, and can
therefore be used in a wide range of applications:
➔ fast data exchange through short cycle times (e.g. Lightbus : to 100 µs) powerful

parameter and diagnostics interfaces
➔ freely configurable bus management for every device
➔ process data communication is either free running, synchronized or equidistant
➔ the intelligent Fieldbus Cards power is most easily seen when combined with

the TwinCAT software PLC and NC



Integrated solution 
with PC-based control technology

Machine manufacturer IMA Klessmann GmbH Holzbearbeitungssysteme in Lübbecke Germany is putting 
his money on the Industrial PC. With its innovative and reliable machines and equipment, the company is one of the important added value 
partners for the furniture industry. The partner: Beckhoff from Verl. Together, they realized a concept for the PC-based control of edge 
processing machines.

Woodworking: software module replaces hardware 36 applications

ago, as soon as the first computers for process visualization and for design man-

agement appeared,” describes Ralph Januschewski, software developer at IMA.

In a new machine line for edge processing, installed for the first time at Rabe &

Meyer Rotpunkt kitchens in  Germany, a portal from IMA Meinert for feeding and

separation of plate stacks, a double-end tenoner (FBA) for the format processing

and two double-sided “Combimat®” edge processing machines from IMA Kless-

mann are used. The system also comprises a drilling and dowelling machine from

IMA Nottmeyer and finally a further portal for stacking. Between the individual

machines there are various transport and handling devices, bringing the work-

pieces into the exact starting positions for further processing.

“All machines within the production line, except for the drilling and dowelling

machine, are controlled by Beckhoff Industrial PCs with integrated TwinCAT soft-

ware PLC/NC. The control units are networked via Ethernet TCP/IP. A higher-level

machine control computer is responsible for co-ordination and control tasks for

the complete machine line such as parts tracking, setting up of the units, pro-

cessing of machine messages. It also provides a central modem connection for all

machines”, explains Peter Klemme, who is responsible for continuous processing

machine control at IMA Klessmann. “Until now, we used a variety of different

control components, some of which we had developed ourselves. However, these

components are beginning to reach their limits in terms of performance and also

require increasing maintenance efforts.”

Beckhoff has made a name for itself globally with PC-based control technology,

while a large number of the woodworking machines installed worldwide carry the

name IMA. Now both companies have built a fully PC-based control technology

for the new “Combimat®” machine generation, thereby developing an optimized

solution for the processing of furniture parts. The customers of the machine man-

ufacturer will benefit from this new approach through higher performance and

simpler machine operation.

Building on powerful standards
The crucial factor for the decision towards the PC was the incomparably high per-

formance of the PC technology and continuous progress in this sector. The further

development of worldwide standards, represented by companies such as Intel

and Microsoft, forms a solid foundation of increasing acceptance of the PC tech-

nology. The opportunity to be able to meet nearly all functional requirements of

a machine with one and the same medium, i.e. the “PC” and standard software

products, is an advantage that leads to significant simplifications in control tech-

nology and thereby to cost reductions.

Beckhoff has been using this technology for many years and offers a compre-

hensive program consisting of Industrial PC, Control Panel, distributed I/Os and

interface cards for all common fieldbus systems. Together with TwinCAT, the soft-

ware PLC and software NC, they form an integrated control system.“ The idea of

an integrated PC-based control technology occurred to us more than 10 years



IMA Klessmann GmbH 

woodworking systems,

Lübbecke Germany 

edge processing and 

CNC processing centres

With now over 900 staff, the IMA-

Klessmann machine factory, founded 

in 1951 by Erich Klessmann, has been 

a trend setter in terms of the latest

woodworking technology for edge

banding machines and CNC processing

centers for many years. Many furniture

manufacturing processes have been 

developed by IMA Klessmann.

A fact which is testified by a large num-

ber of patents: Innovative constructions

and manufacturing technologies are set

to continue this success story. The latest

developments are continuous contour

processing and very high throughput

through high-speed processing.

A highlight of current developments is

the Combimat series with its PC-based

control concept. The consistent modu-

larity and therefore upgradability of this

product range makes machine modifi-

cations due to changing customer re-

quirements very easy. Very early on,

IMA Klessmann started to look into

CNC technology for routing machines

and processing centres. This also very

powerful second product range perfect-

ly complements their range of products.

The CNC processing centres of the 

BIMA series are also renowned for their

performance and reliability. The inte-

grated edge banding machine devel-

oped by IMA enables complete me-

chanical processing of machined parts

for the first time.

Apart from individual machines, IMA

Klessmann also supplies complete pro-

duction lines. The high synergy effects

of short communication routes, regular

tuning and targeted planning based on

advanced computer networks, ensure

that the products from the other mem-

bers of the IMA group are in tune with

each other and can therefore be inte-

grated seamlessly to complete systems.

www.ima.de
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The central control cabinet is redundant – modularity is trumps
The “Combimat®” machine PC deals with particularly diverse and complex con-

trol tasks: for IMA, the product name Combimat® represents a new modular ba-

sic machine concept. Together with the existing component set, these modular

basic machines allow nearly any machine constellation to be configured accord-

ing to customer requirements.

This modular system enables IMA to offer its customers tailor-made solutions

consisting of standard components that can be expanded later with ease.

Optionally, the unit and associated software modules can be integrated in the 

machine. The logical solution was a fully distributed hardware design. All hard-

ware components such as fieldbus devices, valves, drives, etc. are directly locat-

ed at the unit. The required central control cabinet becomes redundant.

The control software is not developed on a machine-related basis, but unit-relat-

ed. For each unit developed (e.g. molding, edge banding, crosscutting or finish-

ing unit), a sealed software component exists. The software modules are com-

bined to form the actual machine control according to the required physical

equipment of the machine. Apart from the unit program there is also a unit data

sheet describing the control-relevant functions such as limit values etc.

At Rabe & Meyer, a “Combimat®” double-sided edge processing machine and a

subsequent conveying unit (turning station) are controlled from a single C6140

Control Cabinet PC with installed TwinCAT NC PTP. The operating system is 

Windows 2000. The system involves the co-ordination of approx. 1100 digital 

input and output signals and the control of 25 positioning axes. Depending on 

individual requirements, these are simple stepper motor and high/low speed 

axes, or servo drives for more dynamic or higher precision requirements.

Communication between the controller and the distributed I/Os assigned to the

units is via two Lightbus branches (one branch for each machine side), originat-
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Nothing can substitute speed, except higher speed
A basic prerequisite for the highly complex controller is therefore that all control

components involved (PLC, NC, LC) operated in real time – jitter above a mini-

mum value of approx. 25 µs is not acceptable.

In the case described here, the “Combimat®” developers chose scan frequencies

of 2 ms for TwinCAT LC and 4 ms for the NC axes, in order to achieve the required

precision. The logic controllers in the PLC tasks run at between 5 and 25 ms.

The Industrial PC C6140, which was embedded accessibly directly into the 

machine construction, deals with a number of further tasks in combination with

an external Beckhoff Control Panel, e.g. machine visualization, operating state

monitoring, the so-called segment or setup control and the network and modem

connection for remote diagnostics.

The Control Panel can be located up to 65 m away from the Industrial PC, e.g.

mounted on a swivelling support arm system. As a result, the installation of the

PC controller and of the operator interface in the shape of the Control Panel can

be optimally adapted to local conditions. The 15 inch TFT color display of the Con-

trol Panel enables clear and comprehensible layout and operation of all 

relevant functions such as program selection, machine diagnostics, unit selection,

etc. The functions can be activated either via the standard keyboard or via a

mouse.

Project manager Peter Klemme is very satisfied with the conversion to PC-based

control technology. He is convinced “that the new machines have increased the

processing speed and have generally led to better product quality. The decision

was the right one, we now have a high-performance, future-proof system.“

ing from a dual Lightbus PCI master card, type FC2002. The choice of Lightbus

system was imperative in order to meet the communication speed requirements

and, directly related, the workpiece processing precision requirements. The 

input/output data arising in the machine are collected via the Beckhoff Bus Ter-

minals.

Software modules have replaced hardware
Under TwinCAT, 2 of the 4 possible PLC runtime systems, one for controlling the

“Combimat®”, one for controlling the turning station, are used. The runtime sys-

tem for controlling the “Combimat®” contains 3 PLC tasks, enabling functional

and performance optimization of the machine. The PLC is programmed in the 

IEC 61131-3 languages, which are an integral component of TwinCAT.The NC con-

troller integrated in TwinCAT controls the 25 axes.

A special feature of the system is the so-called linear path control, TwinCAT LC

(Line Control). The linear path control enables sensorless tracking of all work-

pieces through the machine. A workpiece transmitter at the machine inlet 

causes the linear path control to read the current incremental encoder value as

soon as a part arrives. This value is directly allocated to the workpiece that has

just entered the machine. The information thus derived is used to calculate the

positions (or encoder values), at which the tools along the machine have to be

activated. Subsequently, the current encoder information is read cyclically and

compared with the values calculated by the linear path control. If two values cor-

respond to each other, the appropriate tools are activated.

The scanning speed of the encoder value and also of the digital outputs for the

tools directly depend both on the speed of the fieldbus and on the processing

speed of the controller. Ultimately, it determines the possible processing speed

and the achievable contour accuracy.

At the machine manufacturer IMA from Germany, the hardware PLCs have become 

redundant, since the company is now fitting PC-based controller equipment to all 

their woodworking machines. The first step has been taken with the Combimat edge

processing machine.
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Beckhoff USA increases regional presence

Beckhoff Canada

branch office opened 

in Toronto

Beckhoff Canada officially opened

for business in Toronto, Ontario

starting October 2001. About 60 %

Beckhoff USA’s regional presence

has grown aggressively in the course

of 2001. New regional offices have

been opened in a number of loca-

tions in the USA to strengthen local

contact with customers. Beckhoff’s

local presence allows for improved

customer relationships through di-

rect contact with Beckhoff cus-

tomers. The capability of local servic-

es offered to customers include con-

sultation and the sale of automation

products, with applications support

being added as required. For exam-

ple, Beckhoff’s Raleigh NC office al-

ready has a technician who can pro-

vide direct application support to

customers on-site.

With branch offices in Columbus

(Ohio), Raleigh (North Carolina),

Birmingham (Alabama), Yuma (Ari-

zona), Chicago (Illinois), and Toronto

(Ontario, Canada) and the head-

quarters in Minneapolis (Minneso-

ta), coverage is provided to the rela-

tive time zones and regions. Cus-

tomers in the USA also have access

to a centrally organized, well-trained

support team. Five support and ap-

plication engineers, two technicans

and a marketing team deal with cus-

tomers’ wishes and problems, solv-

ing them on a personal basis, inter-

acting directly with the customers -

and in the land of limitless opportu-

nity, this is something that cannot al-

National Automation Week 2001 Chicago:

A prize for TwinCAT as an innovative product

Control Engineering, one of Ameri-

ca’s leading automation magazines,

has given the “Editors Choice

Award” for an innovative product to

Beckhoff TwinCAT. Control Engineer-

ing award the prize annually to 40

innovative products from the au-

tomation sector. The award was pre-

sented during National Automation

USA Sales Meeting 

at Packexpo 2001,

Las Vegas 

Week from March 5-8, 2001 in

Chicago, where Beckhoff were also

represented by an exhibition stand.

Over 250 exhibitors met more than

15,000 engineers.

The competition for this year’s prize

was particularly strong, as a range of

new developments had been intro-

duced during the previous year. The

process of selecting from the thou-

sands of products presented began

at the end of December 2000. The

criteria for selection were technolog-

ical progress, benefit for the au-

tomation industry, and the effect on

the automation market. Winners

were chosen for nine product cate-

ways be taken for granted! During

the last half-year, Beckhoff has been

able to complete a number of im-

portant customer projects, and to

deepen its involvement with cus-

tomers in the support sector and in

machine applications by teaming

with Beckhoff and customer loca-

tions worldwide. This teaming pro-

vides both Beckhoff’s customers in

the USA, and the users of European

machines that have Beckhoff tech-

nology, with spare parts, technical

support, and the increasingly impor-

tant application support needed for

the successful implementation of

PC-based control, the New Automa-

tion Technology from Beckhoff.

gories: process control, sensors, soft-

ware and IT integration, machine

controllers, visualisation systems,

motors, drives and drive controllers,

PC-based control technology, net-

works and communication, and con-

trol components.

”Now, for the 14th year in a row, Con-

trol Engineering’s authors have se-

lected the most innovative products

from those presented in the previous

year. We are looking for technical in-

novation, market influence and ben-

efit to the industry. The discussion

can be vigorous – and sometimes

heated – since it is often necessary

to choose from amongst thousands

of worthwhile products,” said Mark

T. Hoske, Chief Editor of Control En-

gineering.

of turnover in the Canadian automa-

tion market is made in this province,

whose catchment area extends

southward from Toronto as far as

Detroit, USA. Customers in the Cana-

dian province of Ontario can receive

the company’s full and direct atten-

tion by Joe Ottenhof, Beckhoff Cana-

After National Automation Week

Chicago, the second most successful

exhibition in 2001 for Beckhoff was

Packexpo Las Vegas, which took

place between 10-13 September,

2001. More than 600 exhibitors from

the packing machine and materials

industry were present at Packexpo,

which was located at  the Sand Expo

Center. Although the exhibition 

was overshadowed by the events of 

11 September, Beckhoff products

were nevertheless well received. In-

deed, the first American OEM cus-

tomers along with others from Eu-

rope had already demonstrated

Beckhoff products.

The later part of the week was filled

by a 3-day sales training seminar.

Beckhoff provided intensive training

units designed to deepen product

knowledge and to facilitate consul-

tation with customers in the areas of

fieldbusses, industrial controllers,

product innovations, along with user

information for Industrial PC prod-

ucts.

da’s Marketing and Sales Manager.

Joe is responsible for starting, oper-

ating, and continuing the growth of

the Beckhoff Canada business. Joe

brings extensive experience of the

process industry and information on

American PC-based controller man-

ufacturers to the company.
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Automation equipment 
from Hayes Control Systems gives 
beer a better head

Brewing beer has always been a highly skilled craft. But even in this highly traditional sector, modern automation equipment
is now used to keep pace with intense market pressure. “Boddingtons”, brewed by Whitbread, is one of the best known beers
in Britain. A PC-based solution for control of the manufacture of the widgets used was chosen for a new production line 
designed by ATM Automation. ATM Automation was supported in this project by Hayes Control Systems, Beckhoff’s exclusive
representatives in Great Britain.

Boddingtons, known as the “cream of Manchester”, has been brewed for more

than 200 years, and is sold in more than 30 countries around the world, from 

New Zealand to Hong Kong. The creamy, foaming head is created by a “widget”

that springs into action when the can is opened. A widget contains two valves,

one valve serves to allow the widget to be charged with nitrogen, and the other

is for discharge. The pressure inside a widget that is filled with nitrogen is high.

When the can is opened, the gas escapes through a valve no larger than a pin-

PC Control on a “widget” production line



prick. This causes the internal pressure to drop, causing an effect similar to that

seen in freshly drawn draught beer. The floating widget used in the Boddingtons

cans also has a special self-righting mechanism to improve the consistency 

and appearance of the beer. Widgets were first used in Boddingtons beer cans in

1992.

Software-based controller solution
Widgets are made by injection moulding, and the entire automated production

line was designed and commissioned by ATM Automation. The production line as

a whole was installed by Lawson Mardon Packaging, the company that also man-

ufactures the injection moulding machines. The automation equipment, consist-

ing of Beckhoff system components, was supplied by Hayes Control Systems.With

the integration of TwinCAT as a control solution, Hayes Control Systems were able

to make an offer to ATM Automation that reduced the hardware costs to half of

the figure proposed by other manufacturers.

The full production line consists of two pick-and-place units, two loading and un-

loading units, four welding machines and four test machines. The upper and 

lower walls of the widget capsules are made separately on two machines. Each

of these machines has a double stack tool that can cast 64 parts at a time. Two

high-speed robots remove the small capsules from the injection moulding ma-

chines, and place them into appropriately prepared pallets on a conveyor belt. The

pallets are transported to two loading and unloading units. These insert the work-

pieces into hotplate welding machines (a total of four), where the upper and low-

er halves of the capsules are welded together. The welded items are then passed

to two test stations, where every widget is subjected to extensive functional test.

Each widget, for example, is filled with compressed air in order to check it for

leakage or any possible loss of pressure. The pressure is monitored throughout

the whole of the test process by pressure sensors connected via Beckhoff Bus

Terminals. Faulty widgets are ejected into a waste container, and the rest are

transported onwards for insertion into cans and filling.

Cost reduction through PC-based control
Automation of the entire line is controlled by the C6140 Industrial PC, running

the TwinCAT software. In essence, TwinCAT is a “soft” PLC system, offering en-

hanced functionality at reduced costs, compared to conventional PLC and control

hardware.

In the ATM installation, 18 nodes of fieldbus I/O are used to control the line, com-

prising approximately 1200 digital I/O outputs and 128 analog I/O. Lightbus is the

chosen fieldbus protocol, with a Lightbus PCI card FC2002 installed in the PC. The

program controlling the ATM line is approximately 200 kB in size and scans at 1.3

ms, which is much faster than could be achieved with conventional PLC hardware,

that would struggle to scan in 20 ms.

The total automation line comprises two transfer units, two pick-and-place units,

four welders and four test machines, with the programming being written to treat

each unit as a separate function box, which helped reduce programming time.The

TwinCAT software allowed all IEC 61131-3 languages to be used in the pro-
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Based in Henley-on-Thames, Oxfordshire, Hayes Control Systems is the

leading UK expert in the design and supply of complete automation 

solutions based on open-architecture PC technology. The company is the

exclusive UK distributor for Beckhoff. In all of its product areas, Hayes

Control Systems champions an open-systems approach which avoids

the technical limitations, high costs and restricted availability associated

with proprietary equipment.

Technical support and training form an important part of Hayes Control

Systems’ operations. The company employs a team of qualified and ex-

perienced control engineers who work closely with customers at every

project stage, ensuring that they select the best possible solutions for

their applications, and that they apply the equipment so as to achieve

maximum benefit.

Hayes Control Systems was formed in 1994 by the company’s present

managing director, Stephen Hayes and is now co-owned with finance

director Gary Francis. The initial success was achieved through selling

and supporting Beckhoff Lightbus products. In 1996, the company’s

range of operations grew substantially with the introduction of the 

first Beckhoff soft programmable controller to be offered in the UK 

market, as well as PCs, panels and bus terminals. At the same time 

as this revolutionary product was introduced, Hayes Control Systems 

began to offer a complementary software engineering service.

Since its inception, Hayes Control Systems has expanded consistently,

year on year, until it now employs 11 full-time staff, and is achieving 

an annual turnover growth rate in excess of 50 %.

www.hayescontrols.co.uk

Hayes Control Systems,
Great Britain

gramming, enabling the most appropriate language to be used for a particular

task. For example, machine sequences are written in Sequential Flow Chart, in-

terlocking is written in Ladder Diagram and maths routines and data handling are

written in Structured Text.

More than 300,000 widgets in one shift
The Lightbus fieldbus allows deterministic scanning of the I/O, which is essential

to log the pressures in all four test stations, generating 128 analog inputs at 

10 ms intervals with critical I/O being scanned by a separate task at 1ms. Posi-

tioning was done for the two side entry gantry robots by 2 servo motors with the

point to point task within TwinCAT with a 2 ms cycle time. The front end applica-

tion for the line was written in Delphi and communicates with TwinCAT using an

Active X component. This allows the operator to control all aspects of the line

from the Control Panel with touchscreen, as well as displaying the pressure pro-

files of the test units and logging test results to a remote server.

Richard Matthews, Director at ATM is extremely pleased with the performance of

the hardware and software provided by Hayes Control Systems, “The Whitbread

contract is one of the largest projects we have worked on in terms of value and

complexity and Hayes Control Systems has played a large part in this success 

story.

In addition, this was a project with a stringent deadline and also a sensitive proj-

ect due to market pressures in the brewing industry. When running at maximum

capacity the line handles over 300,000 widgets in each shift. We needed to be

confident that we were supplying our customer with a line that was economic

and reliable. The installation of the system at Lawson Mardon has doubled

throughput for Whitbread Breweries in the production of the floating widget, en-

suring it continues to meet growing sales volumes.”

www.boddingtons.com



The first moveable football pitch in 
the German league is controlled by Beckhoff

A palace for 
king football

The “AufSchalke” arena offers

space for 61,000 spectators after

33 months of building. There are 

also 72 VIP lounges (with an annual

rent of up to 72,000 e) and 1600

business seats. The technical show-

piece is the 11,500 ton reinforced

concrete drawer with which the

moveable pitch can be shifted in 

or out. The moveable roof weighs

560 tons, and can be opened or

closed within 20 minutes. The 

arena, which cost 183 million e,

replaces the old stadium as the

ground for FC Schalke 04. It con-

tains the world’s largest video cube,

having four screens, each with an

area of 35 square meters.

Developer:

FC Schalke 04 Stadionbeteiligungs-

gesellschaft mbH & Co. Immobilien-

verwaltungs-KG, Germany

General contractor:

hbm Bau GmbH, Germany

Automation engineers:

Industriële Automatisering Kremer 

BV, Netherlands

The first moveable pitch

in the German league

FC Schalke 04 is one of those very spe-

cial football clubs whose reputation has

spread far beyond Germany’s borders.

The club’s changing history, with all its

ups and downs, has everything the fans

want, making it an institution with cult

status. In the 1980s, the football itself

was a switchback ride and finances were

mismanaged, so that FC Schalke were

not far from bankruptcy by the begin-

ning of the 90s. The club went through

an exemplary process of reconstruction

– since then, the club has maintained a

constantly high performance level, both

on and off the field.

One of Europe’s most famous football clubs is getting its new stadium at the “AufSchalke”
arena. The fans want to be close to the action, and this has been considered along with independence from
the weather and multi-functionality. In addition to the moveable grandstand and the unusual roof 
construction, the pitch itself is amongst the technical highlights of this futuristic events facility. It weighs
11,500 tons, and can be moved using Beckhoff components.

44 worldwide



45 worldwide

Investing 183 million s
in the joy of football
Backed by an investment of 183 million e,

the arena, which has been under con-

struction since 1998, is presently not on-

ly the largest but also the most fascinat-

ing building project in all of Ruhr.

Being as close as possible to the dra-

matic events on the pitch, also known as

the field, was to have top priority. The

Gelsenkirchener Parkstadion, built in the

1970s, had been designed to function

additionally as an athletics stadium, and

had lacked this important quality. For

this reason, a different kind of multi-

functionality was sought for the new

construction, so that, in addition to the

football games, it would be possible to

fully exploit the stadium. The moveable foot-

ball pitch rests in a reinforced concrete tray,

and can be moved right outside the stadium

between league games. It is this in particu-

lar that makes the arena adaptable to other

events with such flexibility.

Moveable roof and pitch allow 
football in any weather
In future there should be no need to cancel

games because of the pitch conditions.

The designers of the “AufSchalke” arena

therefore decided in favour of an unusually

expensive construction – they put the pitch

into a moveable steel tray measuring 118 m

by 79 m. The moveable structure weighs

11,500 tons. It can be shifted into or out of

the stadium within 4 hours, moving on 

16 polyurethane tracks, each of which is 

300 m long. The movement, totalling 180 m,

is accomplished at an average speed of 

0.75 m/min. The pitch stands on a total of

400 sliding feet. Four hydraulic operating

grippers drive the huge slab forward. The

control and monitoring functions are carried

out by a total of nine Beckhoff Bus Terminal

stations. Four BC3100 Bus Terminal Con-

trollers with integrated mini PLCs are re-

sponsible for the synchronous operation of

the advance mechanisms (the gripperjacks).

The four hydraulic cylinders of the eight-ton

grippers push the pitch about 1.5 metres out

of its ground stops. After release, the grip-

pers are then withdrawn, and are fixed again

at the end or starting point. This caterpillar-

like movement is now repeated until the fi-

nal position is reached. The main task of the

Bus Terminal controllers distributed through-

out the pitch is to ensure that the field slab

is advanced synchronously. Displacement

sensors in the advance cylinders are used to

measure the cylinders’ positions, and the da-

ta is passed to the Bus Terminals via the SSI

interface. Other parameters measured are

the clamping and shifting pressure of the

cylinders.The proportional valves for the syn-

chronous movement of the pitch are also

controlled. The Dutch control specialist, In-

dustriële Automatisering Kremer, based in

Netherland, supported by Industrial Automa-

tion Link, Beckhoff’s exclusive representative

in Netherlands, are responsible for the pitch

automation.
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IAL: Automation Systems and 

Solutions for Dutch Industry

Industrial Automation Link BV is a company widely known in the 

automation market in Netherlands, where they are Beckhoff’s exclusive 

representatives. IAL began in 1987 as a system integrator, principally

developing software and hardware for the machine construction and

materials transport industries. Four years later, IAL expanded their 

marketing activity, and in 1991 became the first of Beckhoff’s represen-

tatives outside Germany. As experts for the industrial automation 

market, IAL engineers have specialized in the machine and production

process automation sectors. IAL, as well as carrying Beckhoff’s complete

production range, is also a distributor for the SCADA software Gene-

sis32 from Iconics. Genesis32 is fully integrated, as visualization soft-

ware, into the Beckhoff Software PLC/NC TwinCAT. As an additional

service, IAL offer support and solutions for complete automation sys-

tems. Support, service and training are provided by a team of engineers

with thorough specialist knowledge of the field.

www.ial.nl

Profibus DP links the stations 
across the pitch
Other Bus Terminal stations with BK3100

Bus Couplers are responsible for super-

vising the lubrication and operating pan-

el controls. This provides the operator

with all the position data as well as the

oil temperature in the cylinders via a dis-

play. Lubricant control for the total of

400 sliding feet is performed in four con-

trol units each. It is supplied, precisely as

required, in order to obtain the lowest

possible coefficient of friction. As a pre-

caution against tilting of the pitch, an-

other set of 4-20 mA signals from the

BK3100 | Operator panel

Football pitch control

Operator panel

BC3100 | Gripperjack 2

BK3100 | Lubricant control 1

BC3100 | Gripperjack 1

BK3100 | Lubricant control 2

BC3100 | Gripperjack 3

BC3100 | Gripperjack 4

BK3100 | Lubricant control 3

BK3100 | Lubricant control 4

Repeater

Central control cabinet

Fibre optic

OLM

Master PLC

OLM

RepeaterRepeater

From left to right: Everard

Besselink (Hardware Engineer-

ing Project Management),

Jörgen van Duren (Project 

Engineer, Software Engineer-

ing), both Kremer BV, Ruud van 

Veelen (Technical General 

Manager, IAL).

measurement of forces in the guide rails

is obtained and evaluated. Temperature

data for the pitch is also collected in the

stations. Eight PT100 sensors at various

depths at each location determine a pre-

cise temperature profile. Profibus DP

fieldbus is to the control system what

the playing field is to the game. It trans-

ports the data across this large structure

faster than the events in the game on

the surface. Kremer built a fibre optic im-

plementation, providing speed-of-light

coupling between the moving, distrib-

uted Beckhoff stations and the master

PLC in the central control cabinet.

Within the playing field the fieldbus sta-

tions are connected by copper lines. It

would be technically possible for the op-

erator to allow the entire movement to

take place under automatic control. The

safety requirements, which only permit a

maximum movement of 10 metres, also

include visual checks at the other side of

the pitch.

Football is still king
In spite of all this multi-functionality,

football is still king in the “AufSchalke”

arena. The players of Schalke will not

have a lot to get used to, because their

future “playground” will still measure

105 metres by 68 metres. And both the

physical and emotional closeness to the

possible 61,000 spectators will still be

part of the players’ experience at FC

Schalke 04.



The modular Fieldbus System for Automation

For further information and international sales contacts see:
 www.beckhoff.com

New Automation Technology

Beckhoff Bus Terminals: Independence from
Signals and Fieldbusses with one System
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The fieldbus toolkit: The Beckhoff Bus Terminal system is an open and
flexible I/O system consisting of electronic block terminals and of the Bus
Coupler, which is the interface to the fieldbus.
➔ More than 80 different Bus Terminals for connection to all common sensors 

and actuators
➔ All important fieldbus systems are supported
➔ Only the coupler need be swapped to change the bus
➔ Low system costs through 2- and 4-channel modularity
➔ Free mix of signals from up to 64 Bus Terminals
➔ Potential feed terminals allow different potential groups to be set up

Bus Couplers for ”almost every“ fieldbus
Lightbus, Profibus, Interbus, CANopen, DeviceNet, ControlNet, Modbus, Sercos,
RS232, RS485, Ethernet TCP/IP and USB. Bus Couplers are also available with
integrated PLC functionality, programmable in accordance with IEC 61131-3.

The right Bus Terminal for all types of signal
Digital I/O, 0...10 V, ±10 V, 0...20 mA, 4...20 mA, thermocouple, PT100, strain
gauge, relay, counter, PWM, RS 232, RS 485, TTY, SSI, incremental encoder interface.
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The TwinCAT 
“Flying Saw”
for a highly dynamic
measurement system

Modern methods for the production of concrete roofing tiles make use of auto-

mated production lines operating at rates of more than two tiles each second.

Such manufacturing technology places high demands on the measurement,

inspection and automation technology; a PC-based solution from Beckhoff was

selected to provide the foundation for this.

The beginning for a co-operative research project involving the Institut für Au-

tomation und Kommunikation (ifak) and Braas Dachsysteme GmbH was the need

to find a practical, technically feasible and, most importantly, economical solution

to the qualitative assessment of concrete roofing tiles, without the need to re-

move them from the production process. The goal was to achieve significantly

faster inspection cycles than had previously been possible with manual inspec-

tion, while ensuring constantly high product quality. Another goal was to use the

pilot plant for inspection with new criteria or existing criteria that was previous-

ly obtained solely by the central laboratory. In order to ensure efficient exploita-

tion both of the plant and of raw materials, it would be necessary for the exam-

ination to take place at the earliest possible stage in the production process (as

the concrete is first cast). It was particularly relevant to inspect, visualize and

record properties such as mass, surface quality (roughness) and a large number

of undefined characteristic dimensions for roof tiles.

The concept:
Grip – Test – Next
A 4-axis positioning system was developed to handle the items being tested.

It has two vertical z-axes, each having pneumatically operated gripper units.

The pilot equipment was built above a segment of conveyor belt in such a way

that it is possible to remove and replace the items on the belt automatically. The

structural conditions left very little room for installing the pilot equipment, and

this meant that particularly tough demands were placed on the dynamics of 

the moving mechanical parts and on the associated control technology. The type

of movement processes used for changing the test items are known as a 

“flying saw”. This is characterised by the movement of a slave axis being syn-

Automating the complex examination of roofing tiles 
as part of the production process

chronized to a master axis while at least one other axis is in movement, for in-

stance for the manipulation of objects (labelling, sorting…) in relation to the

master axis.

In the pilot equipment, the items being examined are changed as described here.

First, a start signal indicates that an item is to be changed, the x-axis, which is

moving parallel to the production line (conveyor belt = master axis) is accelerat-

ed so that at a precisely specified location it is synchronized with the master ax-

is. Secondly, the rear gripper (in the sense of the direction of movement) is used

The quality of concrete roofing tiles depends on a large number of criteria, and controlling them calls for 
individual measurement and inspection techniques. A roofing tile is expected to be waterproof, frost proof, difficult to break
and to have a long lifetime. On top of this, it is important that roofing tiles of various shapes, colours and surface types are all
delivered to the same high quality standard.
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to remove the item to be measured while it travels at the speed of the belt. Then,

a distance compensation is carried out with a new synchronisation to the gap that

has been created, so that gripper unit 2 can replace the previously measured item

into the space. Finally, the new test item is then moved to the test area that is in-

stalled in parallel with the conveyor, where it is then subjected to complex ex-

amination.

The measuring system used for this purpose includes scales, three laser triangu-

lation sensors, a camera, a number of photocells and a total of two identification

systems. The reader head of an RF identification system is installed immediately

under the transport belt, shortly before the pilot equipment. This identifies pallets

that have been fitted with a data medium. These pallets are cyclically measured,

evenly distributed, weighed, and then returned to the production flow. Examina-

tion of the pallets means that it is possible at a later stage to acquire data on the

differences between the unhardened tiles. The measuring system is located in the

roofing tile machine, after the extrusion machine and before the first sprayer with

coloring agent.

PC-based solution for complex control systems 
in demanding applications
Because of the complexity of the structure, the large number of system compo-

nents, test tasks, and the high demands made of the controller for the four-axis

portal system, ifak decided in favour of the PC-based solution using the TwinCAT

Software PLC/NC from Beckhoff. This allowed functionalities such as the flying

removal and return of the roof tiles, operation and observation, data acquisition,

data evaluation and data storage all to be implemented in one Industrial PC.

The control system itself consists of:

| a control cabinet PC C6140 with one Control Panel at the equipment and 

another in the control room

| Bus Terminals for the I/O system networked via Lightbus

| servo drives and controllers

| TwinCAT software PLC/NC with integrated “flying saw” NC functionality

Innovative technologies for automation solutions

The Institut für Automation und Kommunikation (ifak) e.V. in

Germany performs research, development and testing in highly

varied application areas for intelligent systems in the fields of

automation, industrial communication and sensors, without 

creating artificial barriers between these sectors. It is in fact 

the synergy between these sectors that characterizes ifak. In

this way, any modern development method may be used, pro-

viding a flexible reaction to the customer’s wishes. And this is

all offered with a good price/performance ratio. These are bene-

fits that are not just exploited by many companies and public

contractors in the Sachsen-Anhalt region and in the whole of

Germany, but over a much wider area. Clients are found in

many European countries and in the USA, primarily because of

the leading scientific role ifak are playing in the methodology

for the development of communication protocols.

ifak are developing “future-proof” communication protocols.

This is an important requirement if present and future manufac-

turing/process technology fieldbus systems, stand alone sys-

tems, as well as systems in the mobile radio sector, are to un-

derstand each other. ifak are involved in international standardi-

zation committees for the world-wide unification of fieldbus

systems, programmable logic controllers (PLCs) and distributed

automation systems. Because their expertise is recognized

around the world, ifak are the first test laboratory to have been

accredited by PLCopen, the body that is internationally respon-

sible for the unified implementation of PLC language standards.

Their activities in the sensor and measurement technology sec-

tors are aimed at the development of innovative, complex, sen-

sor solutions for automation. Whether sensor systems are to be

developed, or the signal processing optimized, the important

point is always that innovative technologies should increase the

quality of the product or of the process, while simultaneously

reducing the costs.

www.ifak.fhg.de

ifak – Institut für Automation und 

Kommunikation (ifak) e.V.

The DASTOKON test area,

including the test item support,

scales and 4-axis portal system,

as well as the laser triangulation

sensor on the rotating axis.

Plant for the examination 

of roofing tiles at Braas Dach-

systeme GmbH, developed and

manufactured by ifak.



The TwinCAT “Flying Saw” function block
The PLC and NC controllers with the integrated “flying saw” functionality, in-

cluded in TwinCAT, operate the movement processes in the roofing tile inspection

system. They remove the new test item from the belt and return the previous test

item back to the belt.

In the application described here, the production belt is the master axis, while the

x-axis of the 4-axis portal installation is the slave axis that is coupled to the 

master. The “flying saw” procedure operates in three phases:

1. The slave axis is accelerated and until the speed of the master axis is achieved

(initial synchronisation phase).

2. At a certain point (or distance co-ordinate), the slave is moving at exactly the

same speed as the master. The slave immediately matches all subsequent

changes in the master’s speed. The two axes move in a precise synchronisa-

tion (the synchronous phase). During the synchronous movement, the pneu-

matically operated gripper jaws close, and the roofing tile is lifted from the

conveyor belt.

3. At a second pre-defined point, the slave axis is “decoupled” from the master

(the decoupling phase).

This procedure is followed twice in immediate sequence. This causes the proce-

dures to merge in such a way that the decoupling phase of the first cycle and the

synchronisation phase of the second cycle form the “distance compensation”

phase. Between the decoupling of the slave and the second synchronisation

phase the master axis covers a certain distance, and this distance is larger than

the distance covered by the slave axis by a precisely defined amount. This dis-

tance, for which compensation has to be made, is in this particular case precise-

ly the distance between the two z-axes. The resulting effect is that by the time of

the second synchronisation travel, the gap created when a roofing tile is removed

from the belt is located immediately under the z-axis that has the previous test

item in its gripper. During the synchronisation travel, the z-axis is moved down-

wards, and the test item is placed on the conveyor belt. The slave is then decou-

pled and stopped. Examination of the next roofing tile can begin.

Optical fibre fieldbus ensures fast and secure communication
Data exchange with the de-centralized I/O system and the drive functions is im-

plemented via the Lightbus fibre optic network, which is specifically developed

for fast machine controllers. The I/O system consists of bus terminals that direct-

ly handle the sensor, actuator signals and wire termination. The Lightbus network

makes it possible to handle the PLC process data, and the drive process data such

as provision of the set rotation speed and acquisition of the actual position, all

over a single bus system. Communication over the ring structure operates ac-

cording to the master-slave principle. The complete system failure of a bus sys-

tem with ring topology when a single bus device fails is often considered to be a

disadvantage, but here it has been used deliberately as a safety measure. The use

of fibre optic means that electromagnetic interference, typically found in the

neighborhood of drive components, cannot affect the bus devices or the con-

troller.

The Lightbus network’s reserve capacity protects investment because of its high

speed, the possibility of implementing priority control, and the facility to have up

to 255 bus components.

Operation, observation and data management
All the operating, control, visualization and archiving tasks are implemented on

one Industrial PC. A Beckhoff Control Panel with 12” TFT displays and a resolu-

tion of 800x600 is used as the operating unit. The operating and display elements

create an independent unit, separated from the control level. Because of the 

application-specific requirements, the operating interface was developed with 

Visual Basic. The data connection to TwinCAT is made here via Windows Interface

TwinCAT ADS (Automation Device Specification).

Inside view of the BSPK pilot plant,

with test area, scales, gripper units and

the production belt with roofing tiles.

50 worldwide

I/O Mapping

TwinCAT

PLC
Server

TwinCAT

NC PTP
Server

ADS

TwinCAT

PLC
Control

TwinCAT

NC PTP
Control

ADS

Visual
Basic

Visuali-
zation

Embedded
SQL
Data
manage-
mentW

in
do

w
s 

N
T

pr
og

ra
m

s
Pr

og
ra

m
m

in
g

en
vi

ro
nm

en
t

Ru
n-

ti
m

e
sy

st
em

Lightbus

TwinCAT

System
Manager

Industrial PC

Bus Terminal with
Lightbus Coupler BK2000

Servo Drives with Lightbus
Interface AX2000-B200



51 worldwide

The data that is relevant to the product quality is structured in the Embedded SQL

Server relational database from Microsoft. The database system is implemented

on an Industrial PC, which provides effective management of the measurement

and test results. User-specific analysis of the database permits individual views of

the test data at the factory level, or at a management level higher than the fac-

tory through remote data transfer. For the plant operator, trending of the meas-

urement over time, represented in the associated tolerance band, provides a sta-

tistical analysis tool for guidance of the manufacturing process in such a way as

to maintain quality. This makes it possible to detect developing trends in the pro-

duction process that would lead to the permitted tolerance range being exceed-

ed in the near future. Thus, prompt compensation can effectively minimize the

scrap rate.

Effects for quality management
The statistical manufacturing and process control implemented for roof tile man-

ufacture now permits

| parameters, such as surface roughness, that formerly could not be inspected,

to be examined while the production process is running; this may either be

seen as a useful extension to the cycle of examination of individual roofing

tiles in the central laboratory, with long waiting times before the test results

are presented – such examination may even become unnecessary 

| the rate of inspection is significantly increased

| systematic errors can be detected very promptly, while the level of wear 

and the abrasion rate can be determined through cyclical examination of the

pallets

| test items to be selected and examined objectively, since this can no longer

be influenced by the tester

| all the test results are managed in a relational database

| generation of test reports is automatic

| interrogation of the data remotely, because the system can be networked.The

requirements of remote servicing and remote diagnosis are thus also covered.

More significantly, the plant operator’s time is not consumed by, notoriously

monotonous test requirements.

Use of the pilot installation and the lessons potentially learned from it are a sig-

nificant element in a higher level of quality management, and help guarantee a

continuously high quality product.

Only five minutes from the Frankfurt motorway intersection,

and therefore in close proximity to the international airport,

Beckhoff’s Frankfurt branch has now moved into large, new,

modern office facilities in Germany’s economic metropolis.

With a view of the Frankfurt skyline, the offices in Frankfurt’s

Sachsenhausen district offer Beckhoff’s staff the space and

the right environment for their marketing and support work.

The Beckhoff team has been lent additional strength by an 

experienced applications programmer.

The move was made necessary by the sharp rise in turnover 

in the Frankfurt region, and the associated increase in sales

activity. “Mainhattan”, as Frankfurt is known in financial 

circles, has developed over recent years into a very important

regional marketing centre for the federal regions of Hessen,

Saarland, Rhineland-Palatinate and for the north of

Bavaria.“In addition to the car manufacturing supply industry,

we are in particular expecting to see additional growth from

the foodstuff and chemical industries”, said Stefan Brand-

meier, manager of the Frankfurt branch. The proportion of au-

tomated industry in the Frankfurt area is rising, and the im-

portance of Beckhoff’s PC-based solutions to the region is

continuing to grow.

Contact:
BECKHOFF Industrie Elektronik

Office Frankfurt

Ziegelhüttenweg 43

60598 Frankfurt am Main

Germany

Phone: +49 (0)69 /68 09 88 -0 

Fax: +49 (0)69 /68 09 88 -11

frankfurt@beckhoff.com

New office buildings now in use

Frankfurt branch 
has a new look
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At Bruderer, the term “high-performance” refers to a whole range of properties

such as speed, precision, long life, reliability, flexibility, easy operation and the

possibility of integration. “Fast” nowadays means up to 2000 strokes/min, a

number that could rise even further in the future. But fast also means reaching

the customer quickly, and providing him with a version of the machine that 

satisfies his requirements as perfectly as possible. For Bruderer, “precise” means,

for instance, that the ram can be maintained by a closed control loop at a pre-

scribed height (±5 µm), depending on the mechanical cycle rate (from 100 to

A processing machine is nowadays usually a link in a production chain. Terms like networking capability, data
exchange, remote servicing, customized user interfaces, etc., are no longer unfamiliar to the machine maker.
They  must offer these facilities to their customers. The Swiss company of Bruderer AG have followed this 
strategy with their high performance punching presses for worldwide use.

PC Control for high-performance
punching presses
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2000 strokes). It is, of course, important to the operator that a constant precision

is achieved for the stamped parts over a “long time”. One of a number of tech-

niques contributing to this goal is to compensate for alterations in the ram’s low-

er dead point resulting from temperature change without needing to uncouple

the machine. This can only be possible with a fast and reliable control system,

such as TwinCAT. Also, the Windows NT operating system was chosen to ensure

maximum reliability for the controller. The data is transferred at high speed over

the Beckhoff Lightbus, therefore protecting it from electromagnetic interference.

The measurement of stamping force and tool supervision can also be integrated

into the controller.

Hardware PLC development phase bypassed
If the benchmark (theoretical) performance figures just mentioned are to be

achieved in practice, it is of course necessary to use a well-developed drive con-

struction, such as offered by Bruderer. Even the cleverest mechanical system,

however, will not help very much if the peripheral components such as the sen-

sors, actuators, interfaces, controller, displays, operating elements and software

do not live up to the same high standard of performance.

In 1996, the responsible engineers at Bruderer evaluated the next generation of

the older, inflexible CNC controllers, and in the process came across Beckhoff’s

PC-based solutions. “Beckhoff were able to present a convincing concept based

on the world’s leading standards, those of Microsoft. As system suppliers, they

were also able to act as a single source for everything from the I/O components,

the Industrial PCs through to the control software” was how Herbert Högger,

Software Development Manager at Bruderer, explained his choice of the con-

troller supplier. The PC controller allowed the complex and inflexible “PLC devel-

opment phase” to be bypassed.

The prototype for the new generation of stamping machines was first presented

in 1998. It was greeted with excitement and interest, because the use of a ma-

chine controlled by a PC not only improves the ergonomics, is also brings a huge

leap forward in both profitability and process reliability.

Fast camshaft controller implemented in TwinCAT
The entire camshaft controller is based on software, and is implemented with the

TwinCAT Cam Server. Amongst other features, this includes automatic tracking of

the upper dead- point stop angle when stationary, positioning of the flywheel to

a precision of 0.1°, a programmable braking angle, and so forth. The camshaft

controller for tool supervision includes 32 freely programmable angle-angle or

angle-time camshafts, with counting functions from 1 to 65,000. The tool super-

vision requires 16 cams, and the same number are reserved for internal use by

Bruderer. Each cam can be displayed graphically in connection with the tool su-

pervision input. Because the Bruderer cams are not available for external tool su-

pervision, additional inputs, outputs and displays are provided for these signals.

If Lightbus is used as the bus system, the TwinCAT CAM Server can achieve a min-

imum cycle time of 66 µs.

Five parameterizable, eight-digit counters can be used to set conditions such as

the following: enable, preselection, forwards/reverse, clearing, calculation, num-

bers of inputs and cams. A wide variety of counters are integrated into the soft-

ware, including piece, total and operating hours counters, 3-shift operation or the

inspection counter for the tools (re-grinding).

Even this incomplete list indicates the versatile possibilities and the flexibility of

the software PLC/NC TwinCAT. The special tasks, displays, intervention facilities

and safety functions for any applications can be integrated into the basic soft-

ware.

Numbered, are the days of the control cabinet 
and its limited capabilities
Any manufacturer of semi-finished and finished goods is subject to enormous

price and time pressure. Efforts are therefore made to keep production times as

short as possible, so that capital is not tied up unnecessarily. This has been

achieved with the TwinCAT PC control software, a reliable data acquisition sys-

tem with electronic Bus Terminals, a powerful Industrial PC, and with the full pro-

fessional support of Beckhoff’s Swiss branch and of the company’s headquarters

in Germany. The synergy of Bruderer’s process expertise and Beckhoff’s control

know-how is what makes a high-performance machine possible.

Bruderer’s customers do not just need a fast machine – they are looking for a

complete solution for the manufacturing process. This could not and cannot be

achieved without early, close co-operation. A “manufacturing island” was devel-

oped, one that can be networked, enabling data exchange both with other de-

vices (winding and unwinding drums, further processing, administration and so

on) and with a supervisory system, and it even permitted remote servicing and

maintenance. These are exactly the requirements that can be ideally satisfied by

a PC controller from Beckhoff. And, quite unlike CNC or PLC controllers, a PC con-

troller is always easily expanded. After all, the user can define and customize

“his” user interface in a special mask. He can even modify the machine pro-

gramming to suit himself. For international application, the Bruderer engineers

are implementing 2 of 11 languages (constantly being extended), and these can

be changed at the press of a button. Setting up the machine requires, of course,

a skilled operator, but a specialized programmer is not needed. Once it has been

set up; the clear, customer-friendly interface allows operation of the machine to
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With this future-oriented controller, Bruderer are ushering in a new

epoch for the punching presses controller sector. The hardware and soft-

ware used are setting new standards. The B-controller offers the opera-

tor a clear display on the 12.1” flat screens, and easy operation through

operating mode selectors and through soft keys. 500 tool data sets can

be stored in the controller, guaranteeing fast, fault-free changeover

from one tool to another, because the axes are automatically started

up. Refitting time is also reduced, helping to lower costs. A further ben-

efit is the integration of a variety of Bruderer options in the B-controller,

such as stamping force measurement, tool supervision, data exchange

with peripheral devices and so on.

As far as “top technology in stamping” is concerned, the same lan-

guage is now spoken on all five of the world’s continents. The Bruderer

BSTA high-performance punching press has been recognized around the

world for its maximum precision, extraordinary performance, unexcelled

reliability, and outstanding profitability. The continuously growing de-

mand for Bruderer quality has led to expansion that has nevertheless

been appropriate and responsible in the light of the company’s size.

Subsidiary factories have been founded, and the Far Eastern market

covered at an early stage through the issue of licences. Expressing the

worldwide Bruderer presence in terms of figures, across Switzerland,

Germany, Great Britain, Spain, the USA, Australia, Singapore and Japan

there are now 800 employees in the Bruderer group. 34,000 sqm of

floor-space in Frasnacht are complemented by 8,800 sqm in the produc-

tion plant at Huntsville, Alabama.

www.bruderer-presses.com

Bruderer – the world language 

for top technology in stamping

The B-controller from Bruderer
be handed over to any employee. TwinCAT also makes it possible for the entire

machine to be configured by software, because it contains modular, scalable soft-

ware program units with open interfaces to programmers, controllers and visual-

ization systems. This means that all the functions associated with the stamping

and the material flow are handled.

In addition to operation using the 12.1 inch TFT flat screen, it is also possible to

connect an external keyboard, and the operating panel can be located a full 

65 m from the machine. The customer has a great deal of freedom to choose the

mounting and position of the operating panel, because the unit’s dimensions are

so convenient.

The operating and programming interface is implemented in Visual Basic 6.0, and

is linked to the controller via standard interfaces. Beckhoff’s TwinCAT control soft-

ware includes an IEC 61131-3-Multi-PLC. In this application each has 120 inputs

and outputs, and a program size of approximately 120,000 program lines. The

C6140 model Industrial PC with a 700 MHz Pentium III processor has allowed 

a cycle time of 40 ms for the PLC functions and 4 ms for implementation of the

axis control.

I/O system for flexible wiring
The demand for wiring flexibly is yet another being made with increasing fre-

quency. The Beckhoff Bus Terminals have the advantage here that the field de-

vices are wired locally, at the machine. The required Bus Terminal is inserted and

then a straight forward data exchange is established with the controller. If it is

necessary to use a variety of fieldbusses, it is only necessary to insert another Bus

Coupler, and the installation is up and running. Therefore, it is not necessary to

duplicate various connection techniques, and the wiring becomes clear and com-

prehensible. All common analog and digital interfaces can be connected to the

Bus Terminals.

Thanks to the PC control system, Bruderer can offer its customers a much better

machine at a price that is acceptable to the market, where success has confirmed

this claim. More than 150 punching machines with the “B-controller” have been

sold to date, and the forward trend is rising.



For Beckhoff’s Swiss operation, the year 2001 has been charac-

terised by significant exhibition presentations, such as at BEST

in Zurich, and by the development of their marketing activity.

The growth of the marketing network through the addition of 

a further branch at Montagny-près-Yverdon now means that

Beckhoff are represented three times in Switzerland. Alongside

the main office at Schaffhausen and the Tessin Support Centre

in Gravesano, the new representation in western Switzerland

means that the French-speaking area is now also covered. In

addition to the full range of PC-based automation equipment,

Beckhoff’s Swiss branches offer skilled consultation, support

and training to the Swiss market. Requests for engineering 

services are satisfied through co-operation with system part-

ners.

The new branch in Yverdon was opened in the middle of 

April by Gerhard Meier, General Manager of Beckhoff’s Swiss

division, and by the manager of the branch, Philippe Monnin.

The Yverdon branch makes Beckhoff’s automation know-how

available now in western Switzerland. In addition to the sales 

of Industrial PCs, fieldbus I/Os and the TwinCAT automation

software, technical support is also readily available to the 

customer. Training and workshops in the French language are

offered at Yverdon or, by agreement, at the customers’ site.

Beckhoff Automation AG
En Chamard

1442 Montagny-près-Yverdon

Switzerland

Phone: +41 (0)24 /447 27 00

Fax: +41 (0)24 /447 27 01

p.monnin@beckhoff.ch

www.beckhoff.ch

Beckhoff’s presence 
in western Switzerland
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Philippe Monnin, Branch Manager,

and General Manager of Beckhoff’s

Swiss operations, Gerhard Meier,

at the opening of the new offices 

in Montagny-près-Yverdon.



Austria, a land of machine constructors: Filzmoser Maschinenbau GmbH, a manufacturer of straightening
and cutting machines for the prefabricated concrete parts industry is a good representation. Their machinery is automated with
the aid of the TwinCAT automation software from Beckhoff. Bernhard Schwarzer, manager of the Control Technology Department
at Filzmoser, now has practical experience of changing over to PC-based control technology.
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In Austria, the name of Filzmoser has

been associated for 170 years with

the working of iron materials. This

continued to be true when, in 1984,

they started to serve the needs of the

prefabricated part construction in-

dustry, specializing in machines for

cutting, bending, manipulating, posi-

tioning and welding reinforced steel.

Since last year the company has

been trading as a subsidiary of Graz-

er EVG.Around 40 machines are now

shipped from the company’s work-

shops each year. The take-over has

helped the company, as Bernhard

Schwarzer reports: “The group is al-

so involved with bending businesses

who just handle constructional steel

and iron supplied to construction

sites for on-site installation. This

means that we have been an effec-

tive complement to the group’s prod-

uct range, so that we are now also

handling the EVG sector and it’s

worldwide sales offices.This provides

us with a wider market than our tra-

ditional customer base, companies

making prefabricated concrete parts

complete with their reinforcements.”

The solution to the problem:
TwinCAT
“Our machines pull the steel from

the coil, straighten it and cut it au-

tomatically to the correct length –

control is provided here by the 

TwinCAT automation software. The

master computer specifies the re-

quired lengths. This can be followed

by a variety of other processing

modules, such as bending machines,

handling systems, or even fully auto-

matic welding machines. This varies

from case to case.”

Why were Beckhoff chosen as sup-

pliers? Bernhard Schwarzer outlined

the situation: “It was four years ago

that we began to replace the classic

PLCs and their instruction program-

ming with more up-to-date systems.

Now we knew that we operate using

very large quantities of data, and

that a visualisation system had to be

integrated into each of our systems,

so that an optimum data connection

to PC systems was needed. We

therefore approached Beckhoff with

those requirements. At trade exhibi-

Straightening, cutting, welding and bending

Filzmoser are in good hands at Beckhoff

tions we saw more and more sys-

tems operating with Windows tech-

nology. Beckhoff were working with

Windows NT, and for us that was a

crucial point. On top of this, we reck-

oned on a price advantage of up to

50 percent if we were to migrate to

TwinCAT.” Another significant ad-

vantage, according to Schwarzer,

was that TwinCAT would not need

additional development software to

be purchased: “The Beckhoff system,

where the runtime and development

software are part of the machine’s

PC, is a huge advantage”, he said in

support of his controller supplier.

Training, support, service
He went on to explain that at the be-

ginning an intensive training course

was followed at Beckhoff’s German

headquarters. They then had to rely

on themselves: “Of course we still

needed a lot of support, and that

was always quickly provided. In the

course of time we became more and

more independent. You get used to

the peculiarities, so that now – if it’s

really necessary – we can get around

them.” He is particularly enthusiastic

about having being involved, as a

customer, in continued development

– the latest training courses make it

possible to keep up-to-date, and if

needed the latest features can be

quickly implemented. Another ad-

vantage is Beckhoff’s worldwide

representation. The branch office in

Bürs means that sales and support

are directly available in Austria.

Armin Pehlivan, manager of Beck-

hoff’s Austrian office, and a man of

practical experience, was also able

to give Filzmoser appropriate sup-

port.

Filzmoser use the latest technology

to help provide service, and maintain

their installations via modem.

Schwarzer explained that if, for 

instance, a customer rings up to 

report a problem they cannot solve,

a screenshot is taken of the parame-

ters obtained by remote servicing,

and then this is transmitted to 

Beckhoff’s support department by 

e-mail.



Beckhoff is extending its export activity with a new agency in India. Automation
specialist, Inteltek Automation Pvt. Ltd., provides a further stepping stone on 
Beckhoff’s path to a truly worldwide presence. More than 30% of the company’s
automation products are now exported, and are available through subsidiary or
partner companies in 28 countries.
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With this new agency, Beckhoff is strength-

ening its involvement in developing India.

It has succeeded in winning Inteltek 

Automation Pvt. Ltd., based in Pune, 150 km

south-west of Bombay, as a partner for 

the marketing activity that has now begun.

Founded in 1988, Inteltek Automation em-

ploys 52 people throughout India’s industri-

al centres. Seven local offices in Pune,

Bombay, Hyderabad, New Delhi, Bangalore,

Jamshedpur and Ahmadabad operate as

automation centres close to the country’s

machine and plant manufacturers. Inteltek

is a member of the well known Intelmac

Group, a supplier of production equipment

and machine tools. This gives the company

access to a high level of solution expertise,

and to familiarity in the machine and plant

construction sector. The Intelmac Group,

founded in 1981, comprises Intelmac, Mac-

intel, Camtek and Inteltek Automation Pvt.

Ltd., and employs more than 160 people.

Using distribution and 

support networks

Inteltek will represent the full Beckhoff

product range, consisting of Industrial PCs,

fieldbus systems and the TwinCAT automa-

tion software, in the 7th largest country in

the world. System integration will be of-

fered, in addition to components and sys-

tem solutions. Beckhoff is expecting that

the well developed Inteltek distribution and

support network will provide a further im-

petus to growth in a part of the world that

is home to nearly a billion people. As a

country whose exports are rising sharply,

the importance of automation in India is

growing rapidly. The trend toward a greater

awareness of quality is no longer satisfied

by controllers with minimal features. There

is far more demand these days for complex

solutions, such as those offered by PC-

based automation.

Contact:
Inteltek Automation Pvt. Ltd.

100 / 5, Off Ambegaon Road

Ambegaon Khurd

Pune 411 046

Maharashtra

India

Phone: +91 (0) 20 / 437 9304 

Fax: +91 (0) 20 / 437 9307

inteltek@vsnl.com

www.inteltekindia.com

Beckhoff expands 
its presence in Asia

Filzmoser technology: automatic rein-

forcements system with robot transfer.

Bernhard Schwarzer, Manager of the

Control Technology Department at 

Filzmoser.

“New Automation Technology” in India

In summary, Bernhard Schwarzer has

an entirely positive impression of

TwinCAT: “We have now managed,

with the aid of a forecasted order

agreement, to reduce our own deliv-

ery times even further. This was only

possible with Beckhoff’s co-opera-

tion. With Armin Pehlivan as a prac-

tically oriented representative, and

with Beckhoff’s helpful service de-

partment at our side, we feel well-

prepared to take on the challenges

of the future.”

Interview by Dieter Schaufler,

Editor in Chief at MEGATECH – 

the Austrian Technology Magazine,

www.megatech.at

From left to right:

Kai Ristau, Export

Manger Beckhoff,

A. V. Sondur, Man-

aging director, In-

teltek Automation

and Hans Beckhoff,

Managing director,

Beckhoff.



Switzerland

SIAMS

14 -18 May 2002

Moutier

Go Automation

03 -06 September 2002

Basel

Austria

SMART – Automation Austria

09 -11 October 2002

Linz

Germany

HMI – Hanover Messe

15 -20 April 2002

Hanover

Light & Building

14 -18 April 2002

Frankfurt

SPS/IPC/DRIVES

27 -29 November 2002

Nuremberg

Finland

Tekniikka

25 -27 September 2002

Jyväskylä

Trade Fair Dates 2002
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In 2002 Beckhoff will be presenting products, system solutions and innovations

from all sectors of “New Automation Technology” at international trade fairs.

USA

MD&M – Medical Design 

and Manufacturing

04 -07 February 2002

Anaheim

National Manufacturing Week

18 -21 March 2002

Chicago

AM-Expo – Automated 

Manufacturing Exposition 

and Conference

07 -09 May 2002

Greenville

Canada

Canadian Manufacturing Week

24 -26 September 2002

Toronto

You will find further exhibition

dates for subsidiary and partner

companies around the world at:

www.beckhoff.com



Online or offline: interested readers can choose to consult 

the “New Automation Technology Magazine” in hard copy,

or through the convenience of the Internet.

Under www.pc-control.net, all the articles are available, as 

web pages or as a PDF file. The reports are supplemented 

with links to background or other additional information.

Past issues of PC Control are available in the archive for 

reading or downloading.

www.pc-control.net

The complete spectrum of PC-

based automation technology from 

Beckhoff has now appeared in a

new edition of the main catalog.

The latest product innovations have

been added to the Industrial PC,

fieldbus components, automation

software and drive technology 

sections, resulting in a sound foun-

dation for ordering in all product

lines. All the components are listed

in well-structured product sum-

maries, so that the right solution

can quickly be found from 

Beckhoff’s “automation tool box”.

In addition to product and system
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solutions, the 500-page catalog,

available in English and German,

includes information on training 

offered on Beckhoff system compo-

nents, along with all the contact

addresses for subsidiary and part-

ner companies around the world.

A further service is offered by the

electronic version of the full cata-

log. The full catalog contents are

found on the “Products & Solu-

tions” CD, making them accessible

on a PC; this is supplemented by

the 30-day full version of Beckhoff’s

Software PLC/NC, TwinCAT.

Concentrated automation know-how 
in the new main catalog “New Automation Technology 2002”



Compact Digital Servo Drive and Synchronous Servomotors

For further information and international sales contacts see:
 www.beckhoff.com

New Automation Technology

Beckhoff Drive Technology: The drive system
for highly dynamic positioning tasks
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Digital Compact Servo Drives AX2000
➔ servo drives offering four different current loadings (3 A, 6 A, 10 A, 20 A)
➔ compact form suitable for all applications
➔ integrated EMC filters
Synchronous Servomotors AM2000
➔ brushless and high dynamic performance, with low moment of inertia
➔ a wide range of motors can be selected, from 0.1- 40 Nm
Linear Servomotors AL2000
➔ exceptional drive characteristics in terms of dynamics and synchronism
➔ travel velocities of up to 10 m/s, acceleration (up to 30 g)

Together with the Servomotors from the AM2000 series and the AL2000
Linear Motors, the AX2000 compact Servo Drives offer the ideal digital
drive system for single or multiple axis positioning tasks:
➔ in combination with powerful Beckhoff Industrial PCs and

the TwinCAT automation software, they implement a system with
high dynamic performance

➔ integration into all drive environments through a variety of fieldbus interfaces
for Profibus DP/MC, SERCOS interface, CANopen, Lightbus

➔ simple commissioning and convenient programming
➔ fast wiring through plug-in connections on the motor and the servo drive


