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Dear readers,
We have all learnt a lot over the last few months and the Corona
pandemic is still showing us the limits of what we can control. This
pandemic is not only challenging our health services, it is also driving
us towards an economically difficult period and has highlighted how
vulnerable industrial production is in global value added chains. We all
live our own individual lives and have different attitudes towards the
pandemic – there are a variety of opinions, actions, and perspectives
depending on where we live in
the world. Despite all of these
We are currently developing
differences, we live and operate
in a globally networked world
a new type of community
that has been put on hold for a
while. What happens next?
How do we overcome this predicament? And most importantly, how
do we reconnect on a human and economic level? We need to develop
a new type of community that not only secures our jobs and thus our
existence, but that will also provide us with prospects. Internationally
operating companies that continue, even in these times, to support the
industrial sector with new developments, play a contributing role and
help us to look to the future. We need people and companies to
support this trend with an optimistic approach. One thing is already
clear, the Corona pandemic has helped us take a major
step forward when it comes to digitalization.
In this edition we will be introducing some
of our latest additions from the Motion
& Drives, Automation, and Logistics
sectors that will help ensure you
are fit for the future and set an
important growth impetus.
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More Precision

Laser Displacement
Sensor for Advanced
Automation
 Unique combination of size, speed
and accuracy
 Ideal for high resolution and dynamic
measurements
 Advanced Surface Compensation for
high speed measurements on changing
surfaces
 Simple installation & initial operation
 Highest ambient light resistance in
its class

Warm regards,
Nicole Steinicke
Editor-in-chief

Robotics

Welding processes

Electronics production

Contact our application engineers:
Phone +49 8542 1680
micro-epsilon.com/opto

TAB LE OF CONTENT
12

10

22
16

NEWS AND MARKETS

LOGISTICS

03 EDITORIAL
05	
N EWS AND MARKETS

20	
OUT OF AN ACUTE
EXPERIENCE

22	STEEL MEETS CONCRETE

AUTOMATION

06	
SIMPLY SHUT THE DOOR
10	GALACTIC: INNOVATIVE CAPACITIVE
SENSORS FOR INDUSTRIAL USE

12	
TERMINAL BLOCK ASSEMBLY –

DIGITALISED AN FULLY-AUTOMATED

15 PRODUCT NEWS
MOTION AND DRIVES

16	
WHEN FAST TURNING IS

REQUIRED: CLUTCHES FOR
HIGH-SPEED APPLICATIONS

18	AN INTELLIGENT PLC FOR CONDITION
MONITORING

4   WORLD OF INDUSTRIES 2020

Advertising

COVER
Phoenix Contact
Deutschland GmbH,
Blomberg, Germany

W RLDWIDE NEWS
Innovative
spirit

Pepperl+Fuchs successfully
converts to SE

The Endress+Hauser
Group has been paying
special attention to the
protection of intellectual
property for two decades now.
Because innovative products are fundamental
to the success of a technology company. The
most recent figures confirm the success of this
initiative: 318 initial applications in 2019 and a
portfolio of more than 8,000 patents and patent
applications worldwide mark new highs. The
“Patent Rights Incentive Program” was created
in 1999 to motivate employees of the Group to
report inventions. “Since then, the numbers
have been growing steadily.” The number of
patents relating to digitization is increasing all
the time, and the field of analysis technology – 
a strategic focus – is also gaining in importance,”
says Dr. Andreas Mayr (photo). Chief Operating
Officer Dr. Andreas Mayr is responsible for
innovation in the Endress+Hauser Group.

The transition to SE supports the
company’s long-term growth strategy
and gives it additional agility in both
consumer and capital markets. “The
SE gives us a modern framework
under corporate law that will enable
us to gear our strategic positioning
toward the future,” explains Werner
Guthier (photo), CFO of the
Pepperl+Fuchs Group. “The dynamic
environment that is characterized by
digitalization topics such as Industry 4.0
and the current corona pandemic makes it
more important than ever to remain agile in
the face of change.” Even with its new legal
structure, Pepperl+Fuchs SE will continue to remain
in the hands of the existing family shareholders. The
company has established itself as a partner for users
of automation technology around the world and offers
the most comprehensive portfolio of tried-and-tested
components for factory automation and process automation.

www.endress.com

www.pepperl-fuchs.com

DRIVE
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THE NEW IE5+ MOTOR
MY

Ultra premium efﬁcien cy motor
reduces energy loss by up to 20 %
Compact, hygienic design with
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High efﬁciency at partial load
and low speeds
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Simply shut

Author: Gerrit Boysen, Manager Product
Marketing Security, BA IMA, Phoenix Contact
Electronics GmbH, Bad Pyrmont, Germany

the door

In times of increasing digitalization it is important
to protect industrial networks against unauthorized
access. However, measures often fail to do so because
companies lack the necessary technical know-how.
Therefore, Phoenix Contact launches a new security
router for solid cybersecurity baseline protection,
a device that can be used even by untrained personnel.

M

ost people pull the door shut when they leave their home. The
majority of participants in a survey would be surprised if that
didn’t happen. Because in that case, it would be easy and quick for
every passerby to walk into private rooms, take something from
there with them, rearrange the rooms, or, at worst, vandalize them.
So, whereas in the real world it’s considered to be natural to at least
close the front door, this is unfortunately not the case in the virtual

Protecting industrial networks is as important
as locking the door when leaving home
world. Many companies simply leave the door to their industrial
network open. This means that devices from all over the world can
access their production data, look at them, read, copy, alter, or
destroy them.
Why is it that a lot of people behave completely differently in the
virtual world than they would in the real world? Why don’t the
companies at least pull the “door” to their network cells shut, to say
nothing of locking it? The answer is comparatively simple: the
majority of personnel doesn’t recognize the danger, or else they
wouldn’t act like that. First, there are
people not knowing that they would
need a door for the network cell at all.
Second, there are other employees who
trust in the company’s IT department
tasked with checking the door to the
network. At the same time, they are the
ones who literally leave the exterior
basement door or the patio door open
for unauthorized people to enter the
production network.

Automation of more
complex settings
The doors to a home can be compared with the firewalls for industrial networks. When they are
missing, in the wrong location, or
not being shut properly, they pose
a security risk. This is why the security
product must be tailored to the needs
of each individual user to provide opti-

01 The FL mGuard 1100 offers three
supportive firewall functions to users
without specific IT security skills
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The protection of the
production network can be
improved by setting a wire bridge
to start firewall configuration

03 Easy Protect Mode

AUTOMATION

protects the control
cabinet network cell
against unauthorized access

mum protection. However, there’s not many users in industry who
are IT security experts. Such people need firewalls that have been
optimized for industrial applications and are also easy to work with.
Phoenix Contact’s new FL mGuard 1100 series (figure 1) caters to
exactly this target group: users who have an industrial application
requiring a firewall, who don’t have profound technical know-how
about the configuration of IT security devices, and who don’t have
time to attend any relevant product training courses.
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The entry-level FL mGuard 1100 security products complement the
existing FL mGuard 4000 product family tailored to the needs of
security experts from the fields of IT and OT. The new series is not
intended to replace the well-established FL mGuard 4000 devices,
but it adds to the product portfolio security routers whose form, fit,
and function differ from the existing offerings. To address the new
target group, during product development of the mGuard 1100
family we focused on reducing the scope of functions to the essen-

tials as well as on automating more complex security settings. As a
result, personnel with little knowledge of network technology can
activate the devices on their own, quickly, and with minimal effort.
Time-intensive product training is thus not needed.

Assigning an IP address is no longer necessary
One special feature of the FL mGuard 1100 series security routers,
besides a high data throughput, is their Easy Protect Mode. Setting
a simple wire bridge on the device will activate a firewall rule set
used in numerous applications. The special advantage of the Easy
Protect Mode is that the operating personnel doesn’t need to assign
an IP address to the product. The security routers work completely
transparently, like a passive Ethernet cable. In the same way, industrial network cells can also be protected subsequently – and it’s
easy, simple, and quick to do so (figure 2).
Figure 2 shows how a production network can easily be segmented using an FL mGuard 1100 running in Easy Protect Mode to
increase the level of protection of the application. It will still be
possible for the production server to access all machines and retrieve values. Nevertheless, accessing other production areas via
the machine, via the notebook computers used by the service technicians, or via an external modem that belongs to a machine building company and is connected to the machine, will no longer be
possible. If a machine was infected by malware, only one subsegment, not the entire production network, would fail. Thus, the risk
can be considerably reduced simply by means of two inexpensive
and quick-to-install components (figure 3).
Figure 3 shows another example. In this case, the data from a
control cabinet are transmitted to a server. When in Easy Protect
Mode, the FL mGuard 1100 prevents persons from accessing the
built-in network components inside the control cabinet from the
outside. The controller or other components mounted in the control cabinet can, however, still establish a secure VPN tunnel to a
central server from within the control cabinet and send as well as
receive data accordingly. In this way, the level of protection can be
improved easily and quickly by installing an FL mGuard 1100 in
Easy Protect Mode, even one without a built-in VPN functionality.

and is easy to work with. The new FL mGuard 1100 series provides
this target group with three supportive firewall functions: Easy Protect Mode, Firewall Assistant, and Test Mode. Without extensive
product training, any employee can now equip their company’s
industrial networks with solid cybersecurity baseline protection.
Photos: Phoenix Contact

www.phoenixcontact.com

Products, solutions, services
Phoenix Contact offers to its customers a wide range of cybersecurity products. Its services and training courses enable
automation systems that are designed to operate securely.
Their quality is continously enhanced and verified by independent third parties. Product offerings with coordinated IT
security functions round out the portfolio. These IT security
functions can either be integrated into devices, for example,
controllers, or they come as dedicated IT security products
such as the FL mGuard series firewall and VPN routers.

Even very complex communication networks
can be mapped
The security router brings another advantage with its integrated
Firewall Assistant. This assistance function makes it easier for the
user to configure the firewall. It is not necessary for the personnel in
charge to have any skills regarding topology, protocols, ports, or
similar. When they activate the Firewall Assistant, suggestions for
suitable firewall rules are automatically created on the basis of the
incoming and outgoing data traffic. Depending on their needs, users can then decide whether or not to follow those suggestions. In
this manner, even more complex communication relationships can
be mapped in a short period of time, and, more importantly, without the support of an IT department.
The third assistance function of the FL mGuard 1100 is the Test
Mode. This function identifies undefined communication relationships, reports them to the user, and suggests complementary firewall
rules. Thus, the firewall rules can be expanded very precisely at a later
point in time, and the availability of the machine will still be ensured.

A solid cybersecurity baseline protection
The protection of industrial networks has proven to be essential.
However, many industrial users aren’t IT security experts. They
need a firewall that has been optimized for their field of application

Phoenix Contact is one of the first companies in Germany
to have been certified by TÜV SÜD in accordance with the
IEC 62443-4-1 and -2-4 series of standards for IT security.
This confirms that the company
n develops secure by design products in compliance with

the IEC 62443-4-1 process, and
n designs secure automation solutions in compliance with

the IEC 62443-2-4 process.
The certifications emphasize Phoenix Contact’s strategy
of offering standardized IT security in products, industry
solutions, and consulting services to ensure the future-proof
operation of machines, systems, and infrastructures.
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Galactic: innovative capacitive
sensors for industrial use
In the form of industry-optimized models, such as
those developed by Micro-Epsilon, capacitive sensors
today achieve top performance in harsh industrial
applications. They measure with the highest precision
down to an accuracy in the submicrometer range and
can also be used in environments in which fluctuating
temperatures or magnetic fields occur.

C

apacitive displacement sensors mainly determine changes in
displacement and position of conductive objects. Here, MicroEpsilon applies its expertise in the development of innovative
capaNCDT sensors from 50 years of company history. This is how
these sensors, which originally were assigned to clean environments, have become stable, high precision measuring systems for
industrial applications.

AUTOMATION

How does the capacitive displacement
sensor work?
Capacitive sensors measure changes of an electrical property described as capacity. This is a body’s or conductor arrangement’s
ability to store electrical charge. Capacitive sensors from MicroEpsilon are based on the principle of the ideal plate capacitor. The
electric field is only located between the two conductive objects in
the active measuring range, i.e. between the sensor and the conAuthor: Dipl.-Ing. Stefan Stelzl, Product Manager, Micro-Epsilon
Messtechnik GmbH & Co. KG, Ortenburg, Germany
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ductive measurement object. The sensor electrode is fed with alternating current of constant frequency and amplitude which is why
the amplitude of the resulting voltage is proportional to the distance of the two objects.
Capacitive capaNCDT sensors are available in different models.
The cylindrical version is the most common design. New, cylindrical displacement sensors from Micro-Epsilon have a mounting
thread and can be easily screwed in or fixed in place using a nut.
In addition to the cylindrical design, flat sensors are available
which require significantly less installation space. The PCB model
of capacitive sensors is ideally suited to installation in narrow, confined spaces.
Capacitive sensors cover measuring ranges of 50 µm to 10 mm
and are therefore suitable for multiple measurement tasks. The sensors are either equipped with plug-in connection or integrated cable. Different housing materials and manufacturing technologies
are used for sensor construction. As well as the standard stainless
steel/Invar design, sensors made from titanium, which are suitable
for measurements in vacuums, are also available.

Individual sensors and controllers
In addition to the standard sensors, Micro-Epsilon offers the possibility to modify sensors and controllers according to the customer’s
requirements, among other things, with respect to cable length,
sensor design or modified measuring ranges. In areas where sensors are to a great extent exposed to shocks, thread sensors offer an
ideal installation option. These are firmly screwed to the respective
machine and prevent the sensor from slipping due to strong vibrations. This is how the measurement results remain precise on a
long-term basis even in challenging environments. They are specially designed for machine building applications where the sensors must be mounted at a defined distance, e.g., on walls, in bore
holes or even very deep drill holes.

ments or other optical sensors. Their task is to search and determine the direction of bright celestial bodies. For aerospace, star
sensors are of the utmost importance. They are necessary for determining the attitude and attitude control. For example, satellites
also use the stars in the sky to position themselves in space. Star
sensors must therefore provide micrometer-accurate measurement results in order to derive from them the exact positioning of
satellites in space. Therefore, the supports on which star sensors
are mounted must not be subjected to any thermal deformation.
The behavior of the material used is therefore tested using high
precision capacitive sensors from Micro-Epsilon for displacement,
distance and position measurement.

Measuring systems for the industry

01 The capaNCDT 61x0/IP capacitive displacement measuring

system detects parameters such as displacement, distance, deflection,
expansion, and deformation of conductive targets

Temperature-stable results
In industrial environments, the temperature often fluctuates very
strongly. Materials expand with high temperatures and contract
with lower temperatures. This is why the distance between sensor
and measurement object can change too. In areas with strongly
fluctuating temperatures, capacitive sensors from Micro-Epsilon
offer, in the range from -270 °C to +200 °C, extremely high temperature stability of 5 ppm. Long-term stability is ±0.002 %FSO/month.
For much higher temperature ranges, special sensor designs with
ceramics can be provided.

Capacitive sensors in space research
The extraordinary temperature stability of sensors is demonstrated
by measurement tasks for space research. In areas away from the
sun, the lowest temperatures are down to -271°C, which is just
above absolute zero and therefore in the cryogenic temperature
range. However, in trajectories where the components face the sun,
they become extremely hot with temperatures rising rapidly to
more than 200°C.
KRP Mechatec GmbH is an engineering services company that
has specialized in aerospace structural design, analysis and testing,
as well as fusion research. In cooperation with Micro-Epsilon, a
measuring platform for high precision thermal deformation measurement of space components has been co-developed. The experimental verification of thermo-elastically stable structures requires
a measurement platform with much higher thermal stability than
can be demonstrated by the components to be investigated. In order not to falsify measurement results by deformation of the measuring platform itself, the use of extremely thermally stable sensors
and ULE (ultra-low expansion) materials such as Clearceram and
Zerodur are necessary. This is a glass ceramic that has extremely
low thermal expansion and length stability. One of the measuring
tasks is to determine the thermal expansion of star sensor carriers.
Star sensors are optical measuring instruments based on CCD ele-

In addition to a wide, industry-optimized sensor range, Micro-Epsilon offers special systems which were designed for industrial requirements. The capaNCDT 61x0/IP capacitive displacement measuring system is suitable for inline quality assurance of production
processes, and for control of plant and machinery. Protected to
IP68, this measuring system is therefore suitable for many industrial measurement tasks. Fluctuating temperatures and magnetic
fields are no match for this capacitive system. It is specially designed for industrial measurement tasks where high precision is
required. It detects parameters such as displacement, distance, deflection, expansion, and deformation of conductive targets. The capaNCDT 61x0/IP includes a sensor, sensor cable and controller.
Calibrated at the factory, the system is immediately ready for use
with no on site calibration necessary. Even after replacing the sensors, no recalibration is required. Data output is via current, voltage
or digital RS485 interface. Its aluminum die-cast housing protects
the controller from dust and humidity. As the sensor cable is extremely robust, it provides resistance to treading and high temperatures. The cable length is designed for large distances up to 8 meters. More than 15 different sensor models are available for different
measurement tasks. Board sensors, cylindrical sensors and models
with thread are the three basic sensor types from which the customer can choose depending on the respective installation scenario.
All capacitive sensors from Micro-Epsilon are compatible with all
controllers.

Conclusion
Almost no other system is able to detect linearity deviations up to
0.005% and better across the whole measuring range. Capacitive
sensors are often used for applications which require highest precision and stability with a resolution down to the submicrometer.
Thanks to their innovative technology, capacitive sensors from MicroEpsilon deliver measured values down to the nanometer range even
at extreme temperatures and are suitable for operating conditions
ranging from cryogenic temperatures or ultra-high vacuum to dusty
industrial environments or clean room applications. Another strength
is the combination variety. The various interfaces such as analog,
Ethernet and EtherCAT enable connection to modern machines and
systems. Settings can be made via the user-friendly web interface.
Photos: Micro-Epsilon

www.micro-epsilon.com

02

Capacitive capaNCDT sensors are available in different models, cover measuring
ranges of 50 µm to 10 mm and are therefore suitable for multiple measurement tasks
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Terminal block assembly –
digitalised an fully-automated
Faster, more precise and more cost-effective: This motto is becoming increasingly relevant in
everyday business and a continuous value-added process is essential. Weidmüller uses the
example described here for a fully automatic assembly of terminal strips to show what part
of the process chain can look like.

AUTOMATION

E

specially during times of fluctuating economic utilisation,
value-added processes need to be designed to be manageable
as well as flexible and scalable – especially in panel building. New
digitalisation and automation approaches can play a major part in
this. Weidmüller considers panel building to be an integrated pro
cess – from the planning stage through to installation and opera
tion. The most recent example is the integration of the Klippon
Automated RailAssembler for the fully-automated assembly of
terminal rails.

Time savings of up to 60 %
The Weidmüller Configurator (WMC) is responsible for continuity
in the process. The software generates the terminal block’s digital
twin. By means of corresponding interfaces, planning data from

12   WORLD OF INDUSTRIES 2020

eCAD programmes can be used consistently. The Klippon Auto
mated RailAssembler uses the data it receives to control the pro
duction process for complete terminal blocks. Manual picking, as
signing, positioning, mounting and checking of individual terminal
blocks are a thing of the past. By eliminating the manual production
steps, not only are potential errors minimised, but the automated
process enables time savings of up to 60 % compared with manual
terminal block assembly. The continuous support of the software
during all work steps helps the user and provides transparency of
the order status.

Maximum flexibility and optimised handling
Equipped with a flexible gripper, the Klippon Automated RailAs
sembler can also robustly handle more complex component geo

01 Thanks to the gripper, the Klippon Automated RailAssembler can also

robustly handle more complex component geometries

The space-saving steel cable floor guide with a low price

Keep your costs
on track
e-chain stays firmly on track on the factory floor with this guide cable
®

Ready-to-install energy and data supply system
No guide trough to get in the way
Floor remains unobstructed
Reduce costs of purchasing and installation
Easy aisle cleaning
Very easy and quick installation
EU-1279oP-EKS Seil 185x130.indd 1

Phone +49-2203 9649-800
info@igus.eu

plastics for longer life

®

03.08.20 09:36
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metries. This guarantees the precise gripping of terminal blocks and
maximises the automated system’s area of application. Different
terminal shapes are precisely gripped and mounted on the terminal
rail. Universal magazines provide maximum flexibility, enabling a
magazine to be assembled with different components. The automated system has a total of 40 magazine locations for components
as well as 18 locations for diverted terminal rails. Due to the generous holding capacity of the magazines, filling processes are minimised and partial quantities avoided. This saves the user time and
costs through lower setup costs and reduced warehousing. Furthermore, thanks to their design, the magazines offer a secure hold for
the individual components during filling. This prevents the individual parts from slipping or falling, even if they are accidentally
knocked.

Coordinated range
By looking at panel building as an integrated process, Weidmüller
considers this important aspect in all of its developments, such as
the Klippon Connect A-Series. To further improve and speed up
the assembly and marking process, for a long time Weidmüller has
been focusing on robot-friendly component design – a decision
that gave great impetus to further automation. To design processes
to be more effective, on the basis of the standard product range,

02 Weidmüller Klippon Automated

AUTOMATION

RailAssembler – a system for fully-automated
terminal block assembly
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Weidmüller has added preassembled markers to an appropriate
Klippon Connect A-Series portfolio.

Customer benefits
Based on many years of practical experience in panel building,
Weidmüller offers a comprehensive portfolio with products, s ervices
and machines that are optimally coordinated, speed up processes

With the Klippon Automated RailAssembler
manual picking, assigning, positioning,
mounting and checking of individual terminal
blocks are a thing of the past
effectively and increase quality. The Klippon Automated RailAssembler maximises the automation potential when used in combination
with the Klippon Automated RailLaser for fully-automated marking.
Photos: Weidmüller

www.weidmueller.com

Machine Vision USB3 Camera
sets new standards
Flir Systems, Inc. today
announced the availability of
the new Flir Blackfly S visible
spectrum camera module, the
first to integrate the Sony
Pregius S IMX540 sensor with
24.5 MP at 12 FPS in a USB3
camera. The combination of the
Blackfly S feature set with IMX540’s high
megapixel (MP) count and fast imaging enables engineers
and researchers from biomedical to semiconductor industries
to inspect more in less time and with fewer cameras required.
Delivering 24 MP, 12 FPS Sony Pregius distortion-free
imaging of fast-moving targets, the Blackfly S enables faster
production lines even for very detailed inspection.
The Blackfly S also delivers high quantum efficiency and low
read noise allowing shorter exposure times, and therefore less
powerful lights are required resulting in lower lighting costs.
www.flir.com

Encrypter: the easy-to-use
encryption tool

Taiwan’s “Anti-Covid 19 Pavilion”
launches online
Taiwan External Trade Development Council (TAITRA)
presents with its “Taiwan Anti-Covid-19 Pavilion” a new
free information portal about Covid-19.
http://www.anti-covid-19.tw is a website where high-ranking
medical institutions and more than 2,000 Taiwanese companies provide detailed information about current research
results and present new business strategies with Taiwan. 
The online service is aimed at experts from various fields.
In addition, the “Medical Taiwan” platform offers details on
high-quality epidemic prevention products and information
on reliable partners. This provides interested parties with a
comprehensive, compact and competent information portal.
www.taiwantrade.com.tw

Safeguarding sensitive digital information has become
paramount in the age of an increasingly mobile workforce.
Corporations need to know that their confidential documents
are not falling into the wrong hands once outside their
organization. Wibu-Systems, a security technology leader
in the global software licensing market, and CodeLock
and Licensing Systems (Pty) Ltd., an information security
technology company, have joined forces for CodeLock to

Complex wiring easily realized

offer a novel encryption tool that provides a fast and easy
way to secure valuable documents and sensitive digital
information traveling across disparate mail servers. With
the use of CodeLock’s Encrypter tool and Wibu-Systems’
encryption technology, documents are protected with
drag-and-drop ease prior to transmission across the Internet.
Photo: Ensuring security when files are outside of your control –
that’s the main goal of Encrypter powered by CodeMeter.

cable harnesses basically facilitating and speeding up fitters’
work. It is possible to label cables through a variety of
markings and printings simplifying allocation of cables.
Meanwhile, single connectors are no more used in many
applications but readily made cable harnesses. Upon
customer request, Escha equips overmolded round
connectors in cable harnesses with markings, printings
facilitating installation even by unskilled staff. In order to
make sure cable harnesses can be directly installed, they
undergo a hundred percent electrical test at Escha.

www.wibu.com

www.escha.net

The connectivity specialist Escha does not only offer unique
single-ended- and double-ended cord sets, it also offers
manufactured cable harnesses adapted to individual
customer requirements. Complex wiring structures can
easily be realized with these harnesses. Overmolded round
connectors from Escha can be combined into inch-perfect
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When fast turning is required:
clutches for high-speed applications
01 The backlash-free

and torsionally rigid
Roba-DS disk pack
couplings compensate for
radial, axial and angular
shaft misalignments.

The demands on speed and dynamics
are constantly increasing in modern
test stands. If collisions occur at high
speeds, they can cause severe
damage. For this reason, these
high-speed applications in particular
require overload protection which is
tailored to the high requirements.

W

AUTOMATION

hether for motors, gearboxes or pumps – dynamometers are
an integral part of modern production. With these component and function test stands, the entire range of stresses and
strains on the drive line and its components can be simulated realistically. To do this, high-precision systems are used – from the
drive to the measurement flange and the shaft. And also the
torque limiter, which protects test pieces and measuring units
from damage due to overload, must match these qualities in its
design. An imprecise clutch, which influences the measuring system, makes evaluation in the test field difficult. The measurement
result would be falsified. In addition, the safety of people and
machines is an important factor in high-speed applications. The
torque limiter must release reliably at the right time, otherwise
collisions at high speeds could cause serious damage. “Only with
the right clutch, the protection makes sense. There is no one
clutch for all applications”, explains Ralf Epple, Product Manager
at mayr power transmission. “This is the reason why we have a
very large product range of standard products in our portfolio
from which customers can choose. They are the result of many
years of experience.”

Cooperation with scientists
Just recently, the company has extended its proven EAS-HSE highspeed clutch by new sizes. “We are now offering torque limiters for
high-speed applications with torques from 30 Nm to 30,000 Nm and
speeds of 25,000 rpm for small and 8,000 rpm for large construction
sizes”, adds Epple. “Despite e-mobility, we have noticed a kind of
Author: Ralf Epple, Product Manager at Mayr power transmission,
Mauerstetten, Germany
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speed maximum at 25,000 rpm to 30,000 rpm for industrial test
stands. However, in the area of research and development, where
we cooperate with universities and other research institutes, or in
motor sports, there are projects with speeds well above 30,000 rpm.
We use the experiences gained from these projects to permanently
further develop our standard range. Of course, we also keep an eye
on lower speed values here.”

Low mass, high rigidity
If in a test stand the torque exceeds the limit value set on the torque
limiter, the clutch disengages and separates the input and output
within fractions of a second. After an overload occurrence, the measurement shaft therefore has to be recalibrated at worst, any further
expensive damage to the drive line or test piece, however, is prevented reliably by the torque limiter. The EAS-HSE high-speed
torque limiting clutches by mayr power transmission transmit the
torque backlash-free and with high torsional rigidity. They are compact, have a high performance density and a low mass moment of
inertia. This is the result of a small outer diameter in combination
with a relatively large bore diameter. And also the integrated elements, via which the torque is transmitted on the EAS-HSE clutch,
are specially selected. Ultimately, the following applies for the design: Bore diameter, outside diameter and element size must be
harmonious in order to obtain a low-vibration system that functions precisely in the event of actuation.

For accurate measurement results
In addition to torque limiters, shaft misalignment compensation
couplings are a decisive accessory in test stands, as they minimize
the interference parameters affecting the measurement flange.

Such interference parameters or so-called parasitic forces frequently occur due to alignment errors in the drive line. For this
reason, misalignments between the input and the output sides occur in almost all applications. Shaft misalignment compensation
couplings are therefore used together with the measurement
flange. Based on the tried and tested backlash-free and torsionally
rigid ROBA-DS construction series, mayr power transmission offers a version of its compensation coupling specially adapted to
measurement flanges, which creates ideal conditions for accurate
measurement results. These disk pack couplings transmit the
torque backlash-free and extremely torsionally rigid and they
compensate for transverse and axial forces as well as for bending
torques. They therefore not only ensure accurate measurement
results, but also provide the best possible protection for the measurement flange, the mechanically weakest link in the drive line,
thus ensuring a long service lifetime. In addition to their high running smoothness and low mass moment of inertia, the couplings
are characterized by a high balance quality; and they are particularly robust and resistant. “In addition to these measurement
flange couplings, we are also working on other mass-optimized
measurement flange couplings, for example made of aluminum
or titanium,” says Ralf Epple, giving an insight into the current developments. “Here, however, it is always necessary to weigh up
between the material properties, e.g. weight, rigidity or fatigue
strength, and the final customer application, i.e. the actual speeds,
load alterations, load cycles, bearing distances and bore diame-

T

here is no one clutch for all
applications. We are offering torque limiters for highspeed applications with torques
from 30 Nm to 30,000 Nm and
speeds of 25,000 rpm for small and
8,000 rpm for large construction
sizes They are the result of
many years of experience.
Ralf Epple, Product Manager
at mayr power transmission
in Mauerstetten, Germany

ters. And last but not least, of course, the price/performance ratio
also counts. Simply offering existing variants made of aluminum
or titanium without first looking at the application might also be a
rude awakening.”
Photos: mayr power transmission
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An intelligent PLC
for condition monitoring

MOTION AND DRIVES

Regularly or permanently drive recording and status
data optimises the operational safety and efficiency of
machines and plants. Collecting this information with
an local integrated PLC in the drive electronics forms
the basis for the development of condition monitoring
concepts.

T

he objective of predictive maintenance is to maintain machines
and plants proactively and to detect changes at an early stage, to
reduce downtimes and to increase the efficiency of the entire plant.
A status-oriented maintenance replaces the traditional time-based
maintenance. The detection and avoidance of impermissible operating states at an early stage avoid unplanned downtimes and machine failures. Predictive maintenance enables plannable machinery and plant downtimes based on real drive and process data. For
plant and machinery operators using drive technology from Nord
Drivesystems, this results in a reduction of service and material
costs as well as increased plant availability. Further advantages are
a longer service life of components and machinery as well as a plannable and cost-optimised maintenance.

Sensorless Detection
The drive specialist uses a drive-based approach where intelligent
algorithms and virtual sensors transfer information from condition monitoring to predictive maintenance. An example is the sensorless determination of the optimum oil change time based on
the oil temperature. This is based on the fact that the oil temperature is a key factor for oil ageing in gear units. This information in
combination with available gear unit parameters and specific operational parameters make it possible to precisely calculate the oil
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Fast, efficient and comprehensive evaluation of analogue and digital data (measurements, signals and operating parameters) by the intelligent
PLC in the drive electronics from Nord Drivesystems forms the basis for condition monitoring and predictive maintenance

change time. A physical temperature sensor is not required. The
pre-processing of drive data using intelligent algorithms takes
place in the frequency inverter’s integrated PLC that is used as an
evaluation unit. The customer can access the calculated data via all
common interfaces.

Customizable PLC software architecture
The drive equipment can be optionally extended and adjusted to the
respective automation task. Customers can select what tasks (drive
monitoring, drive control, process control) they want to directly shift
into the drive. In smaller production areas, this scalability offers the
possibility to gain first experiences before reorganising the plant.

There are three configuration levels available. At the first level, the
drive unit PLC only performs the drive monitoring. The drive parameters are pre-processed in the PLC and communicated to the higher level control system that is responsible for drive and process control. At the medium level, the PLC integrates the drive control and
also runs drive-related functions. At the higher configuration level,
the inverter PLC completely replaces the higher level control system.
Apart from the communication to a control unit, a local data management without internet connection can optionally apply the data.
Photos: Nord Drivesystems

www.nord.com
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Out of an
acute experience

LOGISTICS

Beumer Group has declared digitization a top priority
in order to maximize customer satisfaction, while
remaining competitive. How can this be achieved? The
system supplier relies on the support of start-up
companies to bring digital projects into the group.
Felix Ostwald and Jonas Grunwald with their company
Codept GmbH belong to the so-called “Young and
Wild”.

T

heir newly developed logistic platform simplifies the data interchange between retailers and fulfillment service providers. This
saves time and money for both parties, provides more flexibility,
and allows warehouse logistics operators to better use their capabilities. The idea was born out of an acute experience. “The logistics
sector clearly lacks what has long been the standard in payment
transactions or online advertising: an integrative platform which
offers simple access to a wide variety of different service providers
and develops optimization services that are too complex for retailers and logistics providers individually”, Felix Ostwald describes
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their solution that will considerably simplify the connection
between fulfillment providers and e-commerce retailers.
The 31-year-old co-founder and managing director and his partner Jonas Grunwald, 34 years old, have founded the company Codept. The “Company Builder Beam”, a spin-off of Beumer Group
based in Berlin, supports them. “We try to solve big problems in
logistics together with the start-up teams”, says Robert Bach, managing director of Beam GmbH. “My job is to find young companies
with business ideas that are relevant for us and to support them in
their establishment. We want to create three start-ups per year and
transform them each into a separate company under the umbrella
of Beam − like the Codept GmbH.” The aim is to open new business
areas in logistics together with these companies.

The simplification of application programming
interfaces
“What made us come up with the idea?”, Jonas Grunwald repeats
the question. “It started out of an acute experience. Fulfillment providers often lose potential customers because they lack the resources for an IT connection or because the initial costs are too high. We
simplify the application programming interface of our customers’
systems considerably so that they can concentrate on their core
business.” This becomes more and more important especially con-

sidering growing internationalization. E-commerce retailers increasingly must be able to dispatch goods to France, Italy or the
Netherlands. Big online sellers like Amazon or Zalando manage it
within 24 to 48 hours. If a mid-sized company is not able to achieve
this, it quickly loses potential customers. In order to meet this standard, the company not only needs warehouse locations in Germany
but throughout Europe. “Integrating operators into your own system landscape has so far been extremely time-consuming”, says
Felix Ostwald from his own experience. If a retailer for example
needs five logistic service providers for storage, packaging, dispatching or also for processing returns, they must set up five interfaces. A programmer is on duty for at least one month both on the
dealer’s side and on the service provider’s side, which is both time
and cost intensive. “Our new logistic platform offers homogenous
interface management as well as reliable data management”, promises Grunwald. “We take care of this connection for the customer.
Our platform allows a quick and simple integration of a new partner
into the customer’s system without additional efforts.”

Very early on, both colleagues felt the desire to create something of
their own. “We were in Berlin in the middle of a start-up environment. If you are young and more or less dynamic, crazy ideas come
up very quickly”, Felix says. “We had ants in our pants;” it was 2015.
They never lost sight of each other after that.
In 2018 Jonas got in touch with the company builder Beam. He
had to face a video interview and convincingly show his motivation and passion. “We spent four months looking exactly were the
focus was”, says Robert Bach. “Is he making any progress? How seriously does he take his tasks and how does he manage to develop

M

y job is to bring together big
logistic problems and first-class
start-up founders

Robert Bach, managing director of Beam GmbH

Motivation and at least two years of experience
Not everyone is suitable to be a founder, says Robert Bach. “We require at least two years of experience − ideally in a start-up company.
If you’re fresh out of college you’re probably not the best fit for us.”
Felix completed his business studies with a bachelor’s degree and
worked at Contorion, an e-commerce platform for industrial needs.
There, he met Jonas in 2015. At that time, Felix selected the corresponding logistics providers and took care of their integration − a
good basis for his future company. He graduated with a master’s
degree in Global Supply Management at the Cass Business School
in London and then started working at Zalando. Afterwards he
started to work at Otto Group as Supply-Chain project manager. “As
part of a project, I developed a new material flow software for Otto
Group in cooperation with Siemens Digital Logistics”, he describes.
“But no matter where I worked, interfaces were never standardized;
the integration was always a challenge.”
Jonas also has quite some experience to look back on − especially
in the start-up scene. In Copenhagen, for example, he helped set up
a fish import company. “In the food industry, I went through three
start-up-like companies”, he says.
At 24, he went back to university to study business administration
and sociology. After his bachelor’s degree he went to the London

T

he idea was born
out of an acute
experience
Felix Ostwald (left)
and Jonas Grunwald,
founder of the
company Codept

School of Economics and Political Science, an elite university, and
studied economic sociology. “This was the very right place for me”, he
says. He is a passionate nerd and points laughingly to his Microsoft
socks. “Besides risk analysis I am interested in game theory, logic
and systems theory. The road to software was then not far away.”
He first worked as project manager in a start-up company in
London. Then he came to Berlin and worked for the same employer as Felix. Among other things he developed and improved logistic systems. One task for example was to automate the process and
integrate the service providers.

his own business model?” Jonas tells Felix about his idea and
sparks his interest. In cooperation with Beam they continue to
refine their idea. “We knew how complex it would be from the
e-commerce side to integrate several specialized companies,”
explains Felix.

The platform is ready
The new logistics platform enables the retailer to expand their business comfortably and respond to the growing internationalization.
Codept (codept.de) will also enable them to access a wide range of
logistics providers in the future. “If a company for example needs a
warehouse in the North of Spain, we will be able to recommend a
suitable partner thanks to our continuously growing experience
and data”, promises Felix Ostwald.
The platform offers another important advantage to warehouse
logistics operators: As it is possible to connect more than one retailer, the service provider will be able to better manage its warehouse and to react to seasonal fluctuations. Why? Particularly at
Christmas and Easter e-commerce business is very strong. On the
contrary, in summer consumers shop less online. Therefore the
storage areas are rather full in winter and empty in summer. “So, if
the operator integrates several different retailers, they can better
use the space. The cycles are not always identical, bikes for example
sell less in the pre-Christmas season while game consoles are sold
more – in summer it’s the other way around.”

The suitable partner
“We offer young companies comprehensive intralogistics knowhow and access to Beumer experts, suppliers, and customers. We
open doors and show them opportunities and challenges,” describes Beam managing director Bach. “This way new founders and
talents can solve a concrete problem with us in their own limited
liability company.” Beumer Group also provides start-up financing.
“For us money comes only in third place however”, says Felix Ostwald. The network is more important. But what distinguishes Beam
as a partner is the people behind it, who stand out especially due to
their high liability and reliability.
Photos: Beumer Group

www.beumer.com
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Steel meets
concrete

LOGISTICS

The company Ebawe in Eilenburg near Leipzig
develops, manufactures and installs production plants
for the industrial manufacture of a wide variety of
concrete elements. Steel pallets of all types and sizes
are moved using a semi-automatic pallet crane which
stacks and loads the manufactured pallets for the
concrete industry – the crane technology for this
comes from Stahl Cranesystems.

D

ue to an expansion in production at the premises of Ebawe Eilenburg and the resultant higher handling requirement, stacking and loading of the pallets must now proceed faster than before.
Ebawe therefore contracted Gokran GmbH Eilenburg to deliver a
high-performance, semi-automatic pallet crane. Intelligent crane
technology from Stahl Cranesystems ensures that the double girder
overhead travelling crane picks up the pallets from the production
area in longitudinal direction to the hall, turns them by 90° with the
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help of an automatic positioning feature and then stacks them one
on top of the other in the storage areas. The pallet is picked up with
a target-controlled gripper, which adjusts its gripper arms semiautomatically in such a way that the steel pallet is gripped securely
and thus hangs positively from the load attachment device.
All functions of the crane and the load attachment device are
controlled by frequency inverters. Data is exchanged via Profinet
and organized by a Siemens S7-1200 PLC installed on the crane
bridge. The complete crane including load attachment device is
controlled by a radio remote control, including visualization of the
individual loads, error indication as well as operating information
on the display.

Synchronized control ensures even load
distribution
The double girder overhead travelling crane is equipped with two
crabs and SH 50 frequency-controlled wire rope hoists from Stahl
Cranesystems with a total S.W.L. of 16,000 kg and a track gauge of
almost 30 m. In addition to hoists, SR wheel blocks with radio-controlled travel drives, LT coupled endcarriages and driving gear for
the crane bridge, the complete control technology (including commissioning) also came from Stahl Cranesystems. The hoists’ fre-

01 The crane picks up the pallets from the production area in

longitudinal direction to the hall, turns them by 90° with the help
of an automatic positioning feature

02 Stahl Cranesystems supplied 4 SH wire rope hoists, SR wheel blocks
quency inverters are synchronized continuously via integrated synchro cards so that the load hook position of the four electric hoists
does not change when tandem operation is selected.
When the crane is started and the lifting beam is attached, the
load hooks are aligned semi-automatically according to the criterion of even loading, and all drives of the pallet lifting beam are referenced. This ensures that, with uniform load distribution to the
hoists, the lifting beam is in balance and that the functions of the
lifting beam, with their target control of the slewing gear, the grippers and longitudinal adjustment, are ready for use.
Stahl Cranesystems has been working closely with Gokran GmbH
since its foundation in 2011. Crane kits, wire rope hoists and crane
components for various projects are supplied regularly to the crane
manufacturer. Ebawe Eilenburg is a long-standing customer of
Gokran Eilenburg. Ronald Gollasch, managing director of Gokran
GmbH, emphasises: “Thanks to the professional and close collaboration, the project was realized in a very short time, and the new
pallet crane facilitates and accelerates the workflows of our customer immensely.”

with radio-controlled travel drives for the construction of the two crabs,
coupled LT endcarriages, the travel drives for the crane bridge and the
complete control and commissioning

Photos: Stahl Cranesystems

www.stahlcranes.com

03 Due to an even load distribution the crane can stack the
steel pallets precisely
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