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Productivity equals
focused time
Dear reader,
Welcome to our new edition of ‘trends in automation’.
This issue is focused on ‘time’ and ‘We are the engineers of
productivity’. So what does this mean in practice?
Productivity is about achieving more, either by attaining a particular outcome within a shorter timeframe or by accomplishing
more within the same period of time. Obviously the outcome
still has to be achieved at a certain level of quality and reliability,
without which the end product would fail to meet expectations.
For Festo, the quality of our products and solutions are part of
our DNA. We constantly work on and develop our products and
solutions by focusing on time in order to ensure greater productivity for our customers. This means, among other things,
the continuous improvement of cycle times and responsiveness
so that our products and solutions meet or even exceed our
customers’ requirements.

Desmond Teo, Director of Business Leadership,
Asia Pacific Region

The speedy laser welding and testing unit (page 38) and the
washing machine for metal parts (page 34) are just some examples of how handling systems can contribute to higher productivity. In addition, easy access to our electronic catalogue,
engineering and design software and the online shop are also
tools that help to increase the productivity of our customers.
With the BionicOpter (page 12), Festo further demonstrates
our commitment to developing leading technological advances
showcasing the interaction and synergy between lightweight
construction, function integration and condition monitoring –
an embodiment of the core elements of future production processes that are all part of ‘Industry 4.0’.
We are the engineers of productivity.
Enjoy reading this edition!
Yours sincerely,

Desmond Teo

In focus Time The calendar clock in the
Festo TechnologyCentre shows the time 
with absolute accuracy. Many companies
lose time – in development, production,
logistics and management. In this issue of
trends in automation you’ll learn to see time
in a different light. We’ll show you how to
identify and eliminate time drains.
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Tracks of time
When renowned nature photographer
George Steinmetz set off on a GEO assignment to the Antarctic, he captured stunning images like the ones shown here,
depicting the deep-blue ice that has
covered the lakes of the Olympus Range
for thousands of years. This part of the
Transantarctic Mountains is in the world’s
coldest and most remote desert, covering
an area larger than Europe. The ‘Dry
Valleys’ in the middle of the glacial lake

have remained snow-free for millions of
years. Scientists consider this biotope to
be one of the most extreme ecosystems
in the world. Only s elected teams of researchers have access to this fascinating
terrain. Nowhere have the tracks of time
been so well preserved as they are here.
A few years ago, geologists discovered the
fossilised remains of moose, which could
only have existed in a tundra landscape.
That would have been 13 million years ago!

Interview

The keeper
of time
Joachim Ullrich is President of the PTB – Physikalisch-Technische Bundesanstalt in
Braunschweig, Germany’s national metrology institute. The clocks that tick here are
among the most accurate in the world. In this interview, the physicist explains how
they work, what this has to do with Coordinated Universal Time and why it’s a good
idea to define a second to sixteen decimal places.

trends in automation: Professor Ullrich, the PTB is known
for its accurate clocks and is thus regarded as an authority in
matters of time. But what exactly is time?

And because this only works when the radiation has a very
specific oscillation frequency, we can use this to define and
precisely determine the value of a second.

Prof. Dr. Joachim H. Ullrich: This is a highly complex question.
We physicists make it easy on ourselves and define time using
predictable, recurring processes, such as the earth’s rotation
or a pendulum, for example. Nobel prize winner and curator of
the Physikalisch-Technische Bundesanstalt Albert Einstein
gave us a very pragmatic definition of time: “Time is what you
read on a clock.” Since Einstein, however, we also know that
time is relative. For example, it passes more slowly when we
are in motion or in a gravitational field. Human perception of
time is also relative. Here’s another quote often attributed to
Einstein: “When you sit on a hot stove for two minutes, it feels
like two hours. But, when you sit with a nice girl for two hours,
it feels like two minutes. That’s relativity!”

Of course, we must constantly check that we have set the correct
clock pulse and that the electrons are actually excited. To do
this, we begin by sending the caesium atoms in a horizontal
beam through magnetic and microwave fields and then count
only the atoms with excited electrons using a carefully positioned detector. In our two most accurate clocks, the CSF1 and
CSF2 (see image on right), we have a different layout and fire
the caesium atoms upwards like a fountain through the microwave field. They pass through the field a second time on the
way back down. With these atomic clocks we can accurately
define a second to 16 decimal places.

There are also many unanswered questions, such as whether
time has a beginning or an end and how long the present lasts
in human perception. The body’s biological clock and cultural
differences in how we deal with time are also highly interesting
topics in science at present.
How do you measure time?
Ullrich: Using a pendulum, for example. The shorter the pendulum, the faster it swings and the more accurately it measures
time. Even more accurate are quartz clocks in which an electrical
charge causes a crystal to oscillate over 30,000 times per
second. The most accurate clocks we have at present are atomic
clocks, even though the atoms themselves don’t oscillate.
Instead, we use electromagnetic radiation or, to be more precise,
microwaves. They oscillate much faster than a quartz crystal,
in the region of nine billion times per second. We use this
microwave radiation to excite the electrons of caesium atoms.

Wristwatches or station clocks don’t need such precision.
So what do we need it for?
Ullrich: Inaccuracy has a cumulative effect and it happens relatively quickly. In order to guarantee a high degree of accuracy
over the long term, we need very precise clocks. Exact timing is
particularly important in the world of science. One of our key
tasks at the P is investigating the question of whether fundamental physical constants such as the fine-structure constant,
which includes the speed of light and Planck’s constant, really
are constant. There is evidence to suggest that this is not the
case. Should this theory be substantiated, it would have far
reaching consequences, as many laws and models are based
on fundamental physical constants.
Time researchers previously experienced supposedly secure
assumptions being torpedoed by precise measurements back
in the 1930s, when the second was still defined as a fraction of
the earth’s rotation. The quartz clocks commissioned here at
our institute were the most accurate clocks available
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First-hand information: Interview
with Prof. Dr. Joachim H. Ullrich.

at the time. Researchers discovered that the earth’s rotation is
slowing down and highly variable and doesn’t always move at
the same speed, as had been the assumed for the existing
definition of time.
Are there also practical applications for atomic clocks?
Ullrich: Atomic clocks are used by the positioning satellites for
the American GPS system or the Russian GLONASS, for example,
as well as for the first satellites of the European Galileo system.
These systems identify locations using signal running times
between the satellite and the earth and therefore need very

About the person

Prof. Dr. Joachim Ullrich
Joachim Ullrich has been President of the PhysikalischTechnische Bundesanstalt (PTB), Germany’s national metrology institute, based in Braunschweig since 2012. Prior
to that, he was was Director of the Max Planck Institute
for Nuclear Physics in Heidelberg and headed up the
Experimental Few-Particle Quantum Dynamics division.
He is internationally renowned not only as President of
the National Metrology Institute, but also as an expert
in quantum physics and experiments with free-electron
lasers carried out at DESY in Hamburg and the SLAC
National Accelerator Laboratory in Stanford, USA. He has
received numerous awards for his work, including the
Gottfried Wilhelm Leibniz Award of the German Research
Foundation (DFG) and the Philip Morris Research Prize.
www.ptb.de

precise time specifications. There are also plans to use clocks
for measurement in space in the near future. This will allow
highprecision measurement of the relative position of two
satellites and their change can be used to fully plot the earth’s
gravitational field. With similar measurements on the earth and
even more accurate clocks, it may even be possible to detect
different mass distributions and thus trace mineral resources in
the future. These are the kinds of topics that we are currently
working on with other researchers in the QUEST excellence
cluster at the Leibniz University of Hanover.
Do the clocks on the satellites have the same complex
structures as the atomic clocks of the PTB?
Ullrich: They work according to the same principle, but are
slightly more compact and don’t have to be quite as accurate.
The previous signal transmission results in minor deviations in
any case. Atomic clocks can be easily acquired nowadays for a
wide variety of uses. They cost between a few hundred and
around 100,000 euros for earth-based applications. For satellite
applications they are significantly more expensive – and thanks
to sophisticated technology can generally run for many years
without any maintenance.
You say that the technology is sophisticated. However,
can an atomic clock such as the one here at the PhysikalischTechnische Bundesanstalt fail?
Ullrich: Of course that is a possibility, but we have back-ups. 
In our institute alone we have four primary atomic clocks ticking away as our contribution to Coordinated Universal Time.
To provide the time for radio clocks, for example, which is
transmitted from Mainflingen, near Frankfurt, using a longwave transmitter, there are a further three atomic clocks on
site, which are regularly synchronised with our clocks.
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“If our new optical clocks were as old
as the universe, they would be inaccurate
by less than ten seconds.”
Joachim H. Ullrich, Physikalisch-Technische Bundesanstalt Braunschweig, Germany

How do you ensure that the clocks all over the world are
correct?
Ullrich: As I mentioned earlier, we have what we call Coordi
nated Universal Time, which is valid for 24 time zones and is
determined by around 400 atomic clocks worldwide. The clocks
are compared with one another and a mean value is created.
Less accurate clocks have a lower weighting than more accurate clocks. This value is then checked to establish if it matches
the best clocks in the world, including our atomic clocks at
the PTB. The values determined in this process are released
as Coordinated Universal Time by the International Bureau of
Weights and Measures (BIPM), which has been based in
Sèvres, near Paris, since 1875. This happens once a month. It is
also important that all atomic clocks take altitude into account
because, according to Einstein, time is influenced by the
g ravitational field.
How long is the current definition of time likely to be valid?
Ullrich: Certainly for a few more years, though the next generation of clocks is already in sight. These so-called optical clocks
are likely to be at least several hundred times more accurate
than the best atomic clocks available today. They operate
according to a similar principle. However, the radiation that we
use here to excite the electrons has an oscillation frequency
100,000 times higher and is in the visible range. Instead of
microwave radiation, optical clocks run with light from highprecision lasers.
At the PTB we already have two different optical clocks, both
of which are around ten times more accurate than our atomic
clocks. Over the coming years, however, we will have to
compare and observe different optical clocks around the
world to determine whether they all tick the same and with

what kind of inaccuracy. This will take at least as long as it
takes for the definition of a second to be adapted to the new
technical possibilities.
Which role does collaboration with international partners
play in such new developments?
Ullrich: Since the signing of the Metre Convention in 1875, 
we metrologists work together very closely and constructively,
which I think is excellent. Of course, there is also competition.
At the end of the day, everyone wants to have the best clock. In
this regard, we have been very successful. Our fountain atomic
clocks are among the most accurate in the world. In the area of
optical clocks, we are currently involved in a friendly head-tohead race with our partner, the National Institute of Standard
and Technology (NIST) in the USA.
Professionally, you work very intensively on this topic. Does
your job influence your own personal relationship with time?
Ullrich: I think time is an extremely valuable asset. I therefore
try to use it wisely. For example, I complete various tasks that
require intensive concentration in blocks if possible. When
that is the case I don’t like to be disturbed, because you work
extremely inefficiently if you have to keep starting over again. 
I generally tend to work like that early in the morning or at
weekends, and tend to use my mobile phone and the Internet
very little.
The most difficult thing is getting the balance right between 
time spent working and time with my family. This is partly due to
the fact that I love my job and often don’t even see it as work.
I sometimes forget the time.

BionicOpter: Mastering the flight of the dragonfly

Lightweight aerial acrobat
With the BionicOpter as the perfect technological simulation of the dragonfly,
Festo has reached a further milestone in bionics. Thanks to lightweight
construction, function integration and condition monitoring, the BionicOpter
moves through the air with ease.
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T

he dragonfly has become highly
specialised over the course of its
300 million-year evolutionary
history, developing a unique way
of flying. It moves effortlessly in all directions, can hover in the air and glide without
beating its wings. Its ability to move its two
pairs of wings independently means it can
slow down and turn abruptly, accelerate
swiftly and even fly backwards. Realising
the highly complex flight characteristics
of the dragonfly certainly wasn’t an easy
task to take on. However, the developers
of the Bionic Learning Network, a network
Festo shares with well-known universities,
institutes and development companies,
have succeeded in doing just that, and to
perfection, too. The BionicOpter is the
first model ever that can master more
flight conditions than a helicopter, plane
and glider combined.

Lightweight construction
The artificial dragonfly is a true lightweight. With a wingspan of 63 cm and a
body length of 44 cm, it weighs just 175 g.
This is thanks to the BionicOpter’s ex-

tremely lightweight construction. Its wings
consist of a carbon-fibre frame and a thin
foil covering. The structure of the housing and the mechanical components made
from flexible polyamide and terpolymer
make the entire system flexible and ultralight, yet sturdy. The very small ribcage
houses the battery, eight servo motors, 
a high-performance ARM microcontroller
as well as sensors and wireless modules.
Compact and integrated
The BionicOpter’s unique way of flying
is made possible by the lightweight con
struction as well as the high level of
function integration. For the artificial
dragonfly, this means that components
such as sensors, drives and mechanical
components as well as communication,
open and closed-loop control systems
are installed in a very small space and
adapted to one another. Festo is thus
illustrating the possibilities and perspectives of function integration in an
extremely compact format. The remotecontrolled dragonfly communicates
wirelessly in real time and exchanges

Fascinating flyer
The dragonfly is one of the most elegant and skilful aerial acrobats in the
insect world. The ability to move its two pairs of wings independently enables
it to change direction abruptly, hover in the air or, like some of the over5,600
different species, even fly backwards. Its wingspan measures between 20 
and 110 mm. Large dragonflies can reach speeds of up to 50 km/h without a
tailwind.

i nformation continuously. It combines
different sensor evaluations and identifies complex events and critical states
automatically.
Intelligent kinematics
In order to stabilise the flying object, data
on the position and the twisting of the
wings is continuously recorded and evaluated in real time during the flight of the
dragonfly. The acceleration and the tilting angle of the BionicOpter in space can
be measured using the inertia sensors.
The integrated position and acceleration
sensors detect the speed and spatial direction of the dragonfly’s flight. In addition to control of the flapping frequency
and twisting, each of the four wings also
features an amplitude controller. This
means that the direction of thrust and
the intensity of thrust for all four wings
can be adjusted individually, thus en
abling the remote-controlled dragonfly to
move in almost any orientation in space.
The intelligent kinematics correct any
vibrations during flight and ensure flight
stability both indoors and outdoors.

Free movement: Even the most complex flight
manoeuvres can be performed easily and intuitively.

Smartphone control
Like its model in nature, the BionicOpter
uses its clever flapping wing design to 
fly in all directions in space and hover in
mid-air just like a helicopter. All these
manoeuvres can be executed with ease
using a smartphone. During operation,
the remotecontrol system simply transfers the signals that tell the BionicOpter
where to fly and at what speed. The microcontroller calculates all the parameters
that can be adjusted mechanically based
on the recorded flight data and the pilot’s
input. The processor actuates the eight
servo motors to translate the parameters
into movement using beat frequency, a
swivel device and the amplitude controller.
Thirteen degrees of freedom
The BionicOpter’s unique flight manoeu
vres are facilitated by thirteen degrees of
freedom. A motor in the bottom part of
the housing provides the drive for the
common beat frequency of the four
wings (1st degree of freedom). Like a real
dragonfly, the BionicOpter’s wings can
be turned from horizontal to vertical.
Each wing is individually actuated by a
servo motor during this process and
twisted by up to 9
 0 degrees (2nd, 3rd,
4th, 5th degree of freedom). Four motors

Inspired by nature: The complex wing-flapping principle of the
dragonfly has been technically achieved for the first time with the
BionicOpter from Festo.

Operationally reliable: Flight stability thanks to
continuous data acquisition and diagnostics in real time.
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at the wing joints control the wing amplitudes. A linear movement in the wing
root infinitely adjusts the integrated
crank mechanism to vary the deflection
between approx. 80 and 130 degrees
(6th, 7th, 8th, 9th degree of freedom).
The tilt of the wings determines the
direction of thrust. Amplitude control
allows the intensity of the thrust to be
regulated. The last four degrees of freedom are in the head and tail. The body
of the dragonfly is fitted with four flexible
muscles made from Nitinol. The shape
memory alloys (SMAs) contract when
exposed to heat and expand when they
cool down. Passing an electric current
through the SMAs produces ultralight
actuators that move the head horizontally
and the tail vertically (10th, 11th, 12th,
13th degree of freedom).
The way forward
The interaction between lightweight con
struction, function integration and condition monitoring makes the BionicOpter
not only a fascinating flying object, but
also an embodiment of the core elements
of future production processes, which go
under the name ‘Industry 4.0’. The artificial dragonfly illustrates on a small scale
the development possibilities for a shift

from current centralised factory control
systems to decentralised, highly efficient
self-organisation. Many tasks that are
currently still performed by a central
master computer could be taken over by
the components themselves in the future.
Individual workpieces will themselves
determine what functions they need
plants to provide. This digital refinement
will give rise to increasingly intelligent
products that can actively support the
production process thanks to increased
functionality – from energy autonomy
through to condition monitoring – in 
the smallest of installation spaces. The
BionicOpter is therefore much more than
a milestone in bionics. It represents the
way forward for the development of
f uture industrial production engineering
and impressively demonstrates how this
can be achieved.
www.festo.com/en/bionicopter

Individually controlled: Since the wings have nine degrees of
f reedom, each one can be set and moved in a specific manner.

Moving pictures:
Simply scan the QR code
to watch the video.

Ultralight construction: Minimal weight
despite a variety of components and functions.

With SupraLinearMotion the passenger
glides noiselessly and friction-free over
the magnetic rail.

Superconductor technology for automation

Frictionless movement
Superconductors work by hovering, are resistance-free and energy efficient. They offer 
new potential for sustainable production techniques for the future. Festo has developed the
first superconductor applications for automation technology in three projects carried out in
cooperation with the company evico and other partners from research and academia.

P

hysics always draws clearly
defined lines. The transition from
one state of matter to another –
solid to liquid, liquid to gas – is a
perfect example of this. The same is true
of superconductors. The metals, metal
compounds or ceramic materials abruptly
enter a superconducting state below a
certain transition temperature. When this
happens, they lose their electrical resistance. This opens up fascinating new
perspectives for technical applications.
For example, if a superconductor is cooled
to below the transition temperature under
the influence of the external magnetic
field of a permanent magnet, it can store
or ‘freeze’ the magnetic field of the permanent magnet at a predefined distance

and thus create a stable floating condition.
The superconductor responds to any
attempt to move it by returning to the
stored position. In contrast to electromagnets, this characteristic of a frictionless,
stable bearing does not need complex
measurement and control technology.

of around 15 millimetres above a rail
made from permanent magnets. The
superconductor stores and maintains the
defined position parallel to the rail. To
move the slide, the rocker is taken off
balance. The passenger hovers in the air,
carried only by superconductance.

Gliding on the rocker
To experience what it is like to hover
using superconductor technology, Festo
has developed SupraLinearMotion, a
rocker with a seat for one person mounted
on a slide. To make the rocker hover, the
superconducting material on the bottom
of the slide is cooled to a constant temperature between 63 and 77 Kelvin using
liquid nitrogen and placed at a distance

Frictionless handling
In the SupraHandling system, the principle
of the superconductor rocker has been
transferred to an X/Y-table for moving
objects in a level plane. Two drives
attached beneath the table tilt the base
plate in the X and Y direction independently from each other and thus move
two hovering slides on magnetic rails
with superconductive bearings. As with
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The SupraPicker
completes a handling
operation outside and
inside an hermetically
sealed room.

Prof. Dr. Werner Hanke,
Julius Maximilian University of
Würzburg, Institute for Theoretical
Physics and Astrophysics
The SupraHandling system
moves two hovering slides
on magnetic rails with
superconductive bearings.

One more question
trends in automation:
What areas of application do you
envisage for superconductors?

SupraLinearMotion, the superconductor
is passively cooled using liquid nitrogen.
The distance and position relative to the
magnetic rail is maintained and stable
hovering becomes feasible. There are
many possible applications of the
SupraHandling system in automation. 
It also offers advantages such as freedom from noise and wear as well as the
maintaining of a defined distance. The
soft suspension and the low energy use
enable gentle movements without any
additional expenditure.
The contactless gripper
The SupraPicker is a magnetic gripper with
superconductive bearings. It completes a
handling operation outside and inside an
hermetically sealed room. The gripper,
which hovers thanks to superconductivity,
first picks up a vial magnetically, conveys
it through a lock into an hermetically
sealed room and places it in the designated
position. The SupraPicker demonstrates
the benefits of the contactless, stable,
superconductive bearing system, which
opens up new opportunities for handling
applications. Once the magnetic field is

stored, the magnet that performs the
gripping function and the superconductor
can be physically separated without any
problems – for example, by a plexiglass
wall. The SupraPicker features active
cooling of the superconductive material
using a small electrical cooling unit. This
does away with the need for auxiliary
units for cooling, transporting and storing
liquid nitrogen, which makes potential
industrial use much easier. The unit also
operates extremely energy efficiently –
requiring only around 80 watts.
www.festo.com/en/supramotion

Moving pictures:
Simply scan the QR code
to watch the video.

Prof. Hanke: The enormous energysaving potential has already been
demonstrated in lab tests, in which
the superconductive material was
used not only in electric cables, but
also in motors and generators as
well as in magnetic energy storage
systems.
A key application for automation
technology is offered by magnetic
levitation technology, whereby a
superconductor is suspended over a
conventional magnetic material with
absolutely no friction. This allows
stable and energy-efficient bearings
that can operate without complex instrumentation and control measures.
It would also be possible to control
the movement of objects. It could be
used for applications in ultra-clean
areas in the biotech, pharmaceutical
or food industries, for example, as
operation is contactless.

Milestones in the history of Festo

Finger on the pulse

Innovative products

The early decades
1925
1927
1933
1939
1952

Founded by Albert Fezer and Gottlieb Stoll
Design of the first woodworking machine
Fezer & Stoll becomes Festo
First own, new factory in Esslingen
Handheld grinder with the brand name
‘Rutscher’ becomes a top seller
1955 Start of the new Festo Pneumatic business segment
1955 First cylinder produced in-house

1956 Market launch with first catalogue
1966 Market launch of the pneumatic-hydraulic
feed units ZYD, XYR and ZYZ
1976 Start of electronics development
1980 First freely programmable electronic controller
FPC 606 is presented at the Hanover Fair
1981 Tiger valve becomes a global success
1987 Invention of valve terminal type 01, a world first
1996 First compact valve terminal CPV
2000 New fluidic muscle drive concept
2002 MS series service unit
2003 High-speed gripper HSP
2004 CPX terminal
2005 Start of electric drives
Today:
30,000 components, 10,000 customer-specific solutions
and 100 patents annually
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Basic and further training
1963 First customer seminar, first film
about pneumatics in Europe
1965 Creation of the ‘Training Material and Courses’
business segment
1967 Sale of training material begins
1976 The Festo Didactic name is introduced
1990 Founder member of WorldSkills
1994 Start of consulting services
Today:
More than 40,000 course participants every year, around 2,900
courses/workshops in 39 languages, provider of equipment for
over 35,000 educational institutions

Trade fairs/Expotainer
1948 First European trade fair in Basel, Switzerland
1950 International Trade Fair in Chicago, USA
1960 First independent trade fair appearance
by Festo Pneumatic at the Hanover Fair
1970 Mobile trade fair/Expotainer visits customers
1978 Expotainer crosses the Atlantic for the first time
Today:
Over 100 trade fairs around the world each year

Locations in Germany
Bionics projects
1962 Establishment of new production plant
in Esslingen-Berkheim
1968 Start of production in St. Ingbert-Rohrbach
1994 Festo Lernzentrum Saar
2001 Opening of the TechnologyCentre
in Esslingen-Berkheim
Today:
Headquarters in Esslingen-Berkheim
Customer Service Centre, St. Ingbert-Rohrbach
Cylinder producing plant, St. Ingbert-Rohrbach
Electronics manufacturing plant, Ostfildern-Scharnhausen
Festo Didactic, Denkendorf

2006
2007
2008
2009
2010
2011
2012
2013

Airacuda, Robotino, b-IONIC Airfish
Aqua_ray, Air_ray, Airic’s_arm, etc.
AirJelly, AquaJelly, AirArm
AirPenguin, AquaPenguin, Bionic Tripod with FinGripper
Bionic Handling Assistant, Bionic Tripod, etc.
SmartBird, OptoFluidic, etc.
ExoHand, SmartInversion, NanoForceGripper, etc.
BionicOpter, Wave Handling, LearningGripper

For more information on all projects: www.festo.com/en/bionic
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Current production locations worldwide
Currently under construction
Bangalore (India)
Biel (Switzerland)
Budapest (Hungary)
Česká Lípa (Czech Republic)
Jinan (China)
São Paulo (Brazil)
Shanghai (China)
Simferopol (Ukraine)
Sofia (Bulgaria)
Manufacturing area worldwide: approx. 194,000 m²

The most modern plant in the Festo global production
network is currently under construction just seven kilometres from the company headquarters. In the Technology Plant, high standards will be met with state-of-theart production technology. Also planned for late 2014 
is the Automation Centre, Esslingen-Berkheim.
For more information:
Simply scan the QR code
to watch the video or visit
www.festo.com/technologyplant

Festo Training and Consulting reduces throughput times

C check gets a check-up
In the transport sector there is one basic rule: anything that moves earns money,
anything that stands still costs money. With this in mind, Lufthansa CityLine
decided to review its maintenance processes in order to reduce throughput times.
The airline succeeded in doing this by introducing shop floor management and
standardising interfaces with the support of Festo Training and Consulting.

“We have more than 
200 experienced trainers,
consultants and coaches
supporting our customers
worldwide.”
Klaus Zimmermann, Head of Festo Training and Consulting Germany
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Objective
At Lufthansa CityLine around 120 tech
nicians work at the overhaul centre in
Cologne, Germany, where they ensure
passenger jets are ready to take to the
sky again after the C check. To keep
ahead of the competition, the company
set itself the objective in early 2011 of
identifying the sources of hidden costs

and developing an optimised structure.
Although customers have always been
impressed with the quality of service,
Lufthansa CityLine must also be able to
compete financially in the international
market. Ultimately, the throughput time
for aircraft maintenance was to be reduced
from an average of 18 to just 12 days.
Separation of activities
It was important that a dedicated project
team be assembled at the very outset.
The Lufthansa subsidiary made two
employees available full time and several
others for one day a week for this task.
They worked together on the introduction
of shop floor management and lean logistics as well as the optimisation of production control. Employees across all levels
were also trained in lean methods and
process optimisation using a specially
developed business game. One of the key
focal points of the project was separating
logistics tasks from technical functions
and assigning them to two employees.
The majority of employees could therefore
concentrate on their own value-adding
activities, while the other two employees
could look after logistics. This effectively
reduced the total time spent on logistics.

The advantages of standardisation
An important resource was the master
flow chart, which allows all employees to
see at a glance which work steps have
already been completed and which still
have to be performed. Until now, know
ledge about the supposedly best procedure was split between the various functions of individual employees. Now, the
entire wealth of knowledge and experience of the technical operations department is used to define the best procedure
as a standard for everyone to follow.
With the new master flow chart, every
employee can quickly find out about the
status of maintenance work and can see
which steps are to be carried out next.
Shorter throughput times
Shop floor management has so far proven
to be effective. The throughput time has
been reduced from an average of 18 days
to just 11 days. Risks associated with idle
periods can now be responded to much
faster. Employees have been trained in
the area of lean logistics and are now better able to make their own decisions using
the standardised procedures. A standardised work plan and shift change as well 
as a clear understanding of roles, with
defined responsibilities and levels of
escalation, ensure greater transparency
and commitment in the overall process.
www.festo-tac.com

Decisions at the site of value creation
Shop floor management sees production as the only site of value creation.
Management is therefore focused on the very heart of the company, the
shop floor. Active shop floor management is about lean production and lean
management. It therefore focuses on ensuring that employees carry out
production, maintenance, logistics and development tasks as efficiently and
error-free as possible. Employees should be encouraged to make more
decisions themselves directly at the site of value creation.
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M

odern passenger jets have to
withstand a lot of stress.
E xtreme winds, huge tempe
rature differences and hard
touchdowns when landing all make heavy
demands on the aircraft’s materials. The
so-called ‘C check’ takes place every 15 
to 20 months. This involves a detailed
inspection of the entire aircraft structure
and thorough testing of all systems, for
which the aircraft is partially dismantled.
The interior is also completely overhauled.
This process can take up to two weeks
and 2,500 working hours to complete.
Lufthansa CityLine, which maintains aircraft from other airlines in addition to its
own fleet, put its technology to the test in
order to try and identify waste. The entire
project was supported by Festo Training
and Consulting.

Saving time with the Optimised Motion Series

Reaching the market faster
When you analyse the processes along the entire value chain, you clearly see just how
much time can be saved with automation modules. The electric cylinder EPCO from the
Optimised Motion Series, for example, can help to significantly reduce the amount of
time spent on engineering, procurement and commissioning.

B

efore an automation module
becomes part of a machine or
system, it must pass through
numerous stations in its value
chain. With regard to the time factor, this
chain can be broken down into the following constituent parts: development
and design, engineering, selection and
sizing, ordering and procurement as well
as commissioning and assembly. With
the Optimised Motion Series, the biggest
time savings are achieved in engineering,
ordering and commissioning, as time
savings of 70 per cent can be achieved
during configuration.

Shorter time to market
To stay one step ahead in fiercely compet
itive markets, being able to commission
the right automation modules in your
machines and systems faster than your
competitors can be a decisive advantage.
Time to market is the key here. The
shorter this is, the greater the compet
itive edge that machinery and equipment
manufacturers can give their customers.
It’s with good reason that management
studies say that, “It is not the larger who
eats the smaller, but the faster who eats
the slower.” Companies that minimise
development and design time enable

their customers to bring their products
onto the market faster. At Festo, for
example, development projects must be
subjected to the Critical Chain Process
Management. Development engineers
continuously look for areas in the newproduct development process where development time and costs can be reduced.
Quick to configure
Machinery and equipment manufacturers
notice significant progress when they
choose the electric cylinder EPCO. The
time savings in terms of the engineering,
selection and sizing processes as well as
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ordering and procurement processes are
considerable. Using just one type code,
the electric cylinder is easy to configure
and can be ordered in the right size and
combination. The user gets not just the
electric cylinder itself, but also the
correct motor, the pre-assembled cables
suitable for use with energy chains and
the position controller CMMO-ST. “You
simply enter the order code and the drive
package is delivered ready to be installed
in the machine and system,” explains
Thomas Häckel, Product Manager Electric
Drives at Festo. As a result, the workload
in your purchasing department is reduced,
warehousing and logistics are simplified
and you save time, because the individual
parts no longer have to be assembled.
Time savings of 70 per cent
The electric cylinder EPCO from the
Optimised Motion Series reduces commissioning and assembly times. This is
because the individual components of

the entire drive package are harmonised
with one another, thus eliminating the
effort required to match everything. The
clearly defined configuration options
ensure short commissioning times. “With
the Festo Configuration Tool alone, you
have access to 31 positioning options
plus diagnostic functions. You can actually achieve time savings in the region of
70 per cent for configuration,” says
Thomas Häckel. On a PC, you can configure 31 positioning options and enter
values for acceleration, speed, force and
jerk limitation – without the need for a
PLC. The process is even faster with the
Festo parameter cloud. “With Web-Config,
the EPCO can be configured in next to no
time,” e
 xplains Häckel. The controller has
its own IP address and the Festo param
eter cloud provides all the data necessary
for pre-defined and tested combinations.
This means users save a great deal of
time while being able to approach up to
seven freely definable positions.

The electric cylinder EPCO shows that
you don’t have to reinvent the wheel to
reach your goal faster than everyone
else. It just needs to be perfectly in tune
with the vehicle and the terrain. With the
Optimised Motion Series, Festo has
recognised the growing importance of
sophisticated solutions that offer customers real added value, as time savings are
a tangible indicator of success.
www.festo.com/oms
www.festo.com/catalog/epco

“The Optimised Motion Series uses
entirely new means of communication.
Easy configuration using the cloud
results in significant time savings.”
Thomas Häckel, Product Management Electric Drives

Optimised Motion Series with EPCO: A positioning package in which everything fits together.

Increasing productivity with Festo engineering tools

Simply more time
From product selection through to design and ordering and right on up
to excellent after-sales support, Festo customers have quick and easy
access to a networked digital customer information system. The electronic
catalogue, with its integrated engineering tools, and the online shop are
optimally adapted to a wide range of requirements.

T

he first and most important step
to greater productivity is easy
and reliable product selection.
Festo provides its customers with
a database-driven electronic catalogue
containing more than 30,000 products as
well as integrated configurators and prod
uct finders. The various search options,
including searching by part number, order
code and free text, enable you to select
the required technical characteristics
which take you directly to the product.
The sizing software for pneumatic drives
(GSED) simulates and calculates specific
applications and proposes suitable prod
ucts. When any parameter is changed

in the system, all other values are adapted
automatically. Product information, such
as CAD files, accessories and documentation, is alsoavailable.
Perfectly designed
The user-friendly engineering tools combine the expertise of Festo automation
experts that has been built up over many
years. The simulation of applications
means that complex reality tests can be
avoided. The process is simple – all you
have to do is enter the technical para
meters, start the simulation, analyse the
simulatiotn results and select suitable
products from the list of suggestions.
Suitable CAD files can be integrated in

all common design programs. For electrical design, for example, macros of Festo
products for EPLAN are available. For
mechanical design, CAD files from over
25,000 products in 45 different lan
guages can be accessed. Alternatively,
F luidDRAW P5 lets you create pneumatic
and electrical circuit diagrams quickly.
Companies can reduce their costs even
faster and more easily with Festo PARTdataManager. The CAD technology used
allows the creation of native and neutral
CAD file formats. Festo PARTdataManager
can be installed as a separate application.
Plug-ins allow direct integration in the
CAD software.
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“We regularly carry out usability tests.
Direct feedback from real users helps
us to continuously optimise our website
and software tools.”
Holger Stahlberg, Internet Communication

Quick to order
The direct and convenient route to subsequent ordering is via the Festo online
shop. By providing full access to prices
and delivery times on a central platform,
it simplifies and accelerates the purchasing process. Orders can be placed
round the clock, with no waiting times.
Complete order tracking ensures maximum transparency. Festo customers can
also track fax, e-mail and telephone
orders. Orders can be placed quickly by
adding items directly to the basket.
Entire baskets can be transformed quickly
using the import and export functions.

Comprehensive support
The Festo Support Portal provides
detailed information to ensure that customers remain up-to-date throughout the
entire life cycle of a product. This also
applies to products that are no longer
available and for which the Support Portal
automatically suggests alternatives. All
key data is made available centrally for
fast access. The system navigator shows
you how individual components are related to one another in the system, thereby
supporting you during commissioning
and troubleshooting. Precise data,
including production date and complete
order code, can be retrieved for many
products using the Festo product key.

Festo therefore supports each process
step with suitable software. This saves
time and leaves room for other tasks.
www.festo.com/engineeringtools
www.festo.com/partdatamanager
www.festo.com/catalog
www.festo.com/supportportal

USA: Positive outlook for the mechanical engineering sector

Looking ahead
The United States of America is more than just the world’s biggest economy, with
a GDP of 15.7 trillion US dollars generated by a population of 316 million. It is also
a country to which people feel a strong emotional attachment, as well as a major
centre of technological innovation. The combination of sheer size and the drive of
its people make the USA a country that always looks ahead, even in times of crisis.
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F

or centuries, people from all over the world have
been drawn to the United States of America in
search of personal freedom and the chance to
make their dreams come true. For them, the USA
is the land of new horizons, wide open spaces and endless opportunities. The pioneering spirit that made the
country what it is today remains unequalled. The energy
that comes from upheaval and the belief in the ability to
make the seemingly impossible a reality also explains
the success of Silicon Valley. Information technology
‘Made in USA’ has changed the face of the world forever.
The people who live in this vast country between the
Atlantic and Pacific oceans have a unique ability to see
crisis as an opportunity for renewal. Despite the dramatic
fallout after the property and banking bubbles burst, the
US economy is on its way back up. In the first quarter of
2013, real seasonally adjusted and annualised gross
domestic product rose by 2.5 per cent compared with the
previous quarter. The tool manufacture and mechanical
engineering sectors look particularly promising.

The USA in figures

Area: 9.83 million km²
Population (2013): 316.8 million
Population density (2013): 32.3 inhabitants/km²
Population growth (2012): 0.9%
Economic growth by sector (2012)
Industry: 6.2%
Wholesale trade: 4.8%
Finance and insurance: 3.6%
Growth in industrial production by sector (2012)
Motor vehicles and parts: 11.7%
Primary metals: 8.8%
Metal products: 6.3%
Machinery: 8.4%
Automotive products: 7.4%
Computers and electronic products: 7.2%
(Source: Germany Trade & Invest)

The engine that drives the global economy
To illustrate the importance of the country to the global
economy, we need to take a closer look at the economic
data and structures. In 2011, the USA accounted for
around 19 per cent of global GDP, adjusted for purchasing
power. To put this in perspective, China’s GDP is only
half that of the USA, at around 7 trillion US dollars.
Relative to the population, the estimated per capita GDP
in the USA is around 48,000 US dollars. The strongest
driver of the US economy continues to be the services
sector. In 2010, 1.6 per cent of the labour force in the
USA worked in agriculture, 16.7 per cent in industry and
81.2 per cent in the services sector. In the same year,
the USA was the world’s second-biggest exporter, exporting goods to the value of around 1.3 trillion US dollars.
Mechanical engineering sector growing again
Despite some dramatic losses as a result of the financial
crisis, the import/export engine of the USA is giving cause
for optimism, particularly in the mechanical engineering
and tool manufacture sectors. In 2012, sales of German
mechanical engineering products in the USA grew by
more than 20 per cent. According to Germany Trade &
Invest, US industry is increasingly relying on high-tech
machines to further stimulate production. This in turn
creates greater demand in the aerospace and auto
motive industries. The Association for Manufacturing

Technology (AMT) puts the value of all orders at 5.7
billion US dollars, the highest order value since 1996.
Production activity is also increasing in the metalworking industry. Between January and February 2013, it
grew by 1.6 percentage points to 86.2 per cent. Analysts
are forecasting growth of up to 3 per cent in industrial
production for the entire year. The Manufacturers
Alliance for Productivity and Innovation (MAPI) is predicting an increase of around 10 per cent in investment
in industrial equipment for the same period. Germany
Trade & Invest has reported strong interest in powerful
and flexible multitasking machine tools.
Shaped by small or medium-sized enterprises (SME)
The US mechanical engineering and plant construction
sectors are shaped by global companies such as
Caterpillar, John Deere and General Electric and more
than 25,000 SMEs. Together they are set to achieve total
estimated sales of 350 billion US dollars for the year.
The main focus of the US mechanical engineering sector
lies in the production areas of construction, agricultural,
horticultural and metalworking machinery, heating,
ventilation and air conditioning, systems for power
transmission and generation, industrial production lines,
conveyor technology, engines as well as pumps and compressors. The market for pneumatic automation systems
is estimated to be worth around 2.3 billion US dollars.
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Expertise on the move
The USA is more than just the land of opportunity, it is
also a land of wide open spaces and long distances
between companies. The American version of the Festo
Expotainer, the Mobile Mechatronics Lab, has been travelling the US highways for many years, bringing the latest
automation solutions directly to customers. The big truck
and the four compact technology vans bring product innovation and expertise to even the most remote corners of
the country.

Rich Huss,
CEO Festo USA

“Festo has the expertise
needed for the diverse
market in the USA and the
growing demand for hightech products.”

Just an hour from Manhattan – Festo’s headquarters in the
USA are located in Hauppauge. Other sales offices: Appleton,
Charlotte, Chicago, Dallas, Detroit, Livermore, New York.
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40 years in the USA
Festo has been making a significant contribution to 
the success of US companies for more than 40 years. In
1972, the Festo Corporation based in Port Washington,
New York State, was already providing service and parts
for pneumatic automation systems. The strong growth
in the 1970s was facilitated by the relocation of the
company headquarters to Hauppauge, remaining close
to New York City. This is where, in 1983, Festo produced
the first pneumatic cylinder on North American soil. In
the same year, the first Festo Expotainer hit the road.
Given the long distances to be covered to reach US companies, this represented an important step towards the
sharing of automation expertise on a large scale. In
1996, as existing production capacities reached their
limits due to growing demand for Festo products, a new
production and logistic plant was built in Hauppauge.
Since 1997, the Regional Logistics Center has acted as
the service provider for p
 roduct logistics. To meet the
specific requirements of key industries, the Festo
Corporation opened the new Design and Customer
Solutions Manufacturing Facility in Livermore, California,
in 2000.
Knowledge promotes growth
Throughout its 40-year history, the Festo Corporation
has helped to drive growth in various sectors of industry
by developing key applications. This includes, for

 xample, piezo valves for medical technology, which are
e
used in devices for long-term oxygen therapy. Innovative
handling solutions such as the ‘Sliding Fork’ support
the production of solar cells.
The Festo Corporation has also been providing training
for the employees of its customers for many years. The
company is committed to promoting the development of
new technical and scientific talent. In 2012, Festo took
part in the World Science Festival, a week-long event
celebrating the worlds of science and technology, with
exhibitions and events at various locations in New York
City. AquaJelly, AirPenguin and SmartBird proved to be a
big hit with the thousands of visitors, including many
young people. This first-hand experience of state-of-theart and future technologies form the basis for tomorrow’s
qualified employees.

Cleaning mass-produced automotive parts

Wash
Rinse
Dry

The Multiclean-D-4-4-F full vacuum
plant from Höckh is a true giant
among washing machines. While
the drum of a household washing
machine can hold 6 kg at any one
time, an industrial washing machine
recently delivered to a German customer can take two 600 kg loads of
metal parts for the automotive
industry. High-quality components
from Festo keep the twin-chamber
cleaning plant running smoothly.
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I

n metalworking, greases and special
emulsions protect cutting tools
against wear. While this is good for
the machines, it leaves a residue on
the metal parts and must be removed
before further processing. Assembly processes or surface treatments such as
galvanising or painting require clean parts.
Depending on the application, aqueous
cleaning solutions or solvents can be
used. Solvents are preferable to aqueous
cleaners for oily mass-produced parts for
the automotive industry as they are
quick, economical and resource-saving.

A new twin-chamber perchlorethylenebased cleaning plant from Höckh MetallReinigungsanlagen GmbH has raised the
bar with operation under full vacuum.
When integrated into the production cycle,
it increases part throughput significantly.
Up to ten crates filled with pressed and
stamped parts pass through the system
every hour in a three-shift operation.
State-of-the-art valve terminal technology
from Festo contributes to this excellent
performance.
Everything in one chamber
The capacity of the huge washing machine for metal parts is simply enormous.
Inaddition to rapidly cleaning large volumes of metal parts in either a 65° or 98°
wash with liquid or vaporous perchlorethylene, the system also dries the parts
using a vacuum after they have been
washed. And all of this in less than 15
minutes per crate. Before that, the
pressed parts are transported in bulk.
Forklift trucks move the parts in crates
measuring approx. 9 00 x 800 x 850 mm
and with a total weight of between 500
and 600 kg. To select the right program,
the system operator simply scans the bar
code on the accompanying ticket. As soon
as he has left the loading area, automatic
feeding begins and the crate is trans
ported to the next free process chamber.
To achieve the required capacity of 10
batches per hour in a three-shift

The door of the giant washing machine drum is closed by a standard cylinder type
DNG with a stroke of 180 cm. When it reaches the last few centimetres, a clever toggle
lever mechanism ensures it is firmly closed (see photo on right).

operation, the process has been divided
between two chambers. The loading gantry then loads the rotating crate holder
and a Festo standard cylinder DNG with a
stroke of 180 cm closes the sliding door
of the process chamber vacuum-tight.
When it reaches the last few centimetres,
a clever toggle lever mechanism ensures
it is firmly closed.
10 batches per hour
Depending on the parts type, this is then
followed by an individual cleaning programme, which can be made up of
various modules such as evacuation of
the process chamber to process vacuum,
pre-washing in the spray process, flood
cleaning (full bath) from tank 1, post-
washing in the spray process, flood
cleaning (full bath) from tank 2, vapour
degreasing with solvent vapour and

v acuum drying. A limit value encoder
monitors the drying process so that only
completely dry, solvent-free parts are
removed from the process chamber.
The cleaned parts then pass through a
cooling tunnel on the unloading roller
conveyor so that the crates can be
packed directly for shipment. To achieve
maximum flexibility, the system was
designed as three separate modules.
For cleaning there are two identical, completely independent cleaning modules
with process chamber, twin tank, distill
ation plant, pumps and filters. Because
of standalone operation, one module can
be switched off in the event of maintenance or low capacity utilisation and the
system can continue to operate at half
capacity. Both cleaning modules are connected to a central supply module, which
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houses the vacuum pumps as well as the
activated carbon adsorber for process air
preparation. The entire vacuum perform
ance of over 1,000 m³/h can be divided
into variable ratios between the two
process chambers if required. This ensures
a very high throughput for the size of the
chamber and the complexity of the process of 10 batches per hour.
Reliable process engineering
This demanding process is kept running
smoothly by a variety of Festo components. These include valve terminals type
CPX/MPA with Profibus control. These
valve terminals look after all of the process engineering, activate the angle seat
valves and the actuators, ensure the
crates are locked and control the liquid
transport and the vacuum. Thanks to
‘intelligence on the terminal’, the cleaning

plant from Höckh does not require any
additional multi-pin cables. The MS
series service unit ensures correct and
reliable compressed air preparation.
The latest Festo technology also offers a
condition monitoring option. Values such
as maximum, peak and average consumption as well as effective and apparent
power are displayed.
www.festo.com/catalog/dgc
www.festo.com/catalog/cpx
www.festo.com/catalog/ms

Höckh MetallReinigungsanlagen
GmbH
Untere Reute 58-66
75305 Neuenbürg
Germany
www.hoeckh.com
Area of business:
Manually loaded compact and fully
automated large systems for the
industrial cleaning and degreasing
of metal components using aqueous
media or solvents under full vacuum

Automatic welding seam inspection

The time-saving machine
The fully automatic high-performance testing device from Wörgartner
is a real sprinter. It checks the welding seams of a metal component 
in just 1.5 seconds. Automation technology from Festo allows fast and
reliable handling.

T

yrolean company Wörgartner is
a supplier of high-precision metal
stamped and bent parts and an
experienced tool manufacturer.
Since 1985, CEO Peter Wörgartner and
his 80-strong team have been supplying
industrial companies worldwide with
complex metal parts. “Thanks to extensive
automation, we process 3,000 tonnes of
steel each year. We then use that to produce 100 to 150 million parts,” says
Wörgartner. In his latest project, the company is again using full automation. The
tool manufacture experts developed a
high-performance testing device which
checks two laser welding seams on a
metal part quickly and reliably. Whereas
previously the part had to be rotated,
involving loss of material, the welding of
single parts and subsequent checking
achieves the same level of reliability with
significantly reduced material costs.

Checked on the move
The newly developed handling system
uses a vibration feeder to feed laserwelded parts to a rotary indexing table
and ensures they are in the correct testing position. After the machine has
removed all the parts from the table, it
positions them in a rotary unit. During
rotation, an industrial camera carries out

the visual check. In just 300 milliseconds,
it takes a multitude of photos and ana
lyses and compares them. The vision
system immediately detects irregularities
on the welding seam that are invisible to
the naked eye. After the check, the parts
are automatically returned to the rotary
indexing table. The machine transports
good parts to the assembly system and
discards reject parts.
40 parts per minute
According to Peter Wörgartner, speed
was the biggest challenge when developing the system. This is due to the fact
that the testing unit must keep pace with
the cycle time of the upstream production
process. The time between removal from
the rotary indexing table and further
transport to the assembly system is just
1.5 seconds. The new machine can therefore check 40 parts per minute. “In order
to be able to synchronise a large number
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Put into perspective: The fully automatic
testing unit places metal parts in the
correct position.

Peter Wörgartner, GCEO of WP-Wörgartner
Produktions-GmbH and Werkzeugbau Wörgartner
GmbH, Franz Rass, Engineer at Werkzeugbau
Wörgartner, and Michael Wurm, Regional Sales
Manager Festo (from left to right).

of sequences in a short time, we had to
find the perfect combination of pneumatics, control technology and servo technology. We managed to do this with the
help of Festo,” explains Peter Wörgartner.

 evice and the system control in the prod
duction plant,” says Peter Wörgartner.
The new manufacturing method in combination with the subsequent check saves
valuable material and the production
speed has been significantly increased.

Material and time saved
High-quality components from Festo make
the handling system fast and reliable.
These include the rotary indexing table
type DHTG, which feeds the parts to the
testing area. During the visual check, a
servo motor EMMS with CMMS motor
controller keeps the components moving
in front of the camera. A valve terminal
MPA-FB supplies the pneumatic actuators.
The CPX-CEC integrated on the CPX terminal controls all electrical and pneumatic
processes. “Because the components
from Festo are perfectly harmonised, we
have decided to opt for a decentralised,
autonomous control solution based on
CPX both for the subsequent testing

Perfectly positioned: A servo motor
type EMMS moves components in
f ront of the camera.

www.festo.com/catalog/dhtg
www.festo.com/catalog/mpa
www.festo.com/catalog/emms
www.festo.com/catalog/cmms

WP-Wörgartner
Produktions-GmbH
Werkzeugbau Wörgartner GmbH
Bahnhofstr. 21
6372 Oberndorf
Austria
www.woergartner.com
Area of business:
Tool manufacture, manufacture
of high-precision metal stamped
and bent parts

Mauricio Plascencia, Operations
Manager of the Fypasa treatment plant
in León explains: “Since we are not specialists in plant automation, we rely on the
experience of Festo’s project engineers”
(on right in photo: Eduardo Poupard,
P roject Engineer with Festo Mexico).

Improved efficiency at a Mexican treatment plant for tannery wastewater

All clear

The ‘Champion City for Water’ is what León in Mexico has been entitled to call
itself since the World Water Forum 2012. The industrial city received this honour
in the category ‘Wastewater treatment’. This is in no small part due to the plant
builder Fypasa, which operates a purification plant for tannery wastewater in
León. Festo project engineers have ensured the efficiency and reliability of the
plant, which operates over several levels of the automation pyramid.

2.2013 trends in automation
Synergies 40 41
–

Efficiency over several levels of the automation pyramid:
Treatment plant for tannery wastewater in León, Mexico.

L

éon, an industrial city with approximately one million inhabitants,
is considered to be the world
capital of leather and shoes. International brands such as Adidas, Nike and
Caterpillar have their products made in
600 tanneries and 1,000 shoe and leather
factories. This generates tonnes of wastewater, which requires special treatment.
Besides organic tanning agents, the
wastewater from the factories may also
contain salts and metals such as chrome,
zirconium, aluminium, titanium and iron,
together with synthetic tanning agents
such as formaldehyde and phenols.

Efficiency built on experience
Fypasa has been building and operating
wastewater treatment plants throughout
Mexico since 1969 and currently handles
40 per cent of all of the country’s wastewater. In 2009, the company built a purification plant for tannery wastewater in
León which it has operated since. It did
this by expanding an existing plant for
household wastewater, which was previously also used for tannery wastewater.
In the long term, however, the latter
proved insufficient for the needs of the
developing industrial city. A greater degree of automation was the key to increasing the plant’s efficiency. “Since we are
not specialists in plant automation, we
rely on the experience of Festo’s project
engineers,” ex-plains Mauricio Plascencia,
Operations Manager of the Fypasa treatment plant in León. Festo developed a
complete solution covering everything
from the sensor/actuator level through to
the field level, the individual control level
and the process control level, including a
SCADA process visualisation system.
Festo thus made things as simple as possible for Fypasa throughout the project
value chain.

Festo present from the outset
“Starting with the engineering phase, 
we supplied Fypasa with a suitable auto
mation concept, including circuit diagrams, CAD data and 3D models of the
process valves and control cabinets, the
central components of the sensor/actu
ator and field levels so that they could be
included in its designs as ready-to-install
units,” says Eduardo Poupard, Project
Engineer with Festo Mexico. Festo was
able to tdemon-strate to Fypasa that it
had sufficient experience, based on
many other projects in the field of water
and wastewater treatment, and a good
understanding of the processes involved
in a wastewater treatment plant to develop a solution which meshed perfectly
with the plant design.
Tests save time for the operator
The purchasing phase was completed
efficiently thanks to the project management provided by Festo engineers, with
activity charts and definitions of mile
stones. The installation phase was simplified with the simulation tests of the
process valves and the control cabinets
in the Festo Test Centre, the product

Global view: Pneumatic linear actuators type DLP used at the
sensor/actuator level to open and close the process valves.

documentation which Festo supplied and
the installation of subsystems throughout the plant. “This made it easy for us 
at Fypasa to concentrate fully on our core
competencies,” continues Plascencia.
During the commissioning phase, the
Festo project engineers conducted process tests for each unit within the plant.
For example, the operation of the process
valves and the collection of fermentation
gas was tested at the fermentation tower.
Greater transparency
The two fermentation towers are
equipped with two types of process
valves – gate valves for the sludge inlet
and butterfly valves for the fermentation
gas discharge. The pneumatic actuators
used on the sensor/actuator level to
open and close the process valves have
significant advantages over electrical
installations: greater durability, longer
service intervals and better safety under
overload conditions. At the individual
control and process control level, the
master controller PLC CECXX-C1 supplied
by Festo acts as a programmable logic
controller. It feeds data to the SCADA
software VipWin to allow process visualisation. Well protected in seven control

cabinets, CPX/MPA valve terminals gather the input and output signals, feed
these to the master PLC and activate the
pneumatic actuators. The automation
platform CPX also provides functions for
remote maintenance, remote diagnostics,
a web server, text messages and an
e-mail alarm.
This holistic system approach, including
process visualisation, offers the plant
operator greater transparency during the
operating phase. What is more, because
of the intrinsic simplicity of pneumatics,
the system is easier to maintain and
saves costs as staff require little training.
The result is increased plant availability
and efficiency. This will help ensure that
in future the city of León continues to earn
its title of ‘Champion City for Water’.
www.festo.com/water
From the master PLC (CECX-X-C1 at the top of
the picture) to the process actuators: The
holistic system approach, including process
visualisation, simplifies the operating phase
and offers greater transparency.
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South Africa

Time is gold

Automated production of gold bars

Time plays an important role in the production of precious metals. In order to obtain even more speed and precision, Autocon
Innovations in South Africa decided to install Festo technology
in a new machine for the production of small gold bars. The
automated system which Festo supplied increases the loading
capacity of the machine compared with existing solutions from
1,500 to 4,000 100-gram gold bars. The new machine also
makes it easier to monitor the quality of the gold, since this can
be read from the stamped logo and the serial number, and also
from the precise weight tolerances. These tolerances are within
a range of 5 mg, reducing the risk of theft to a minimum.
The products supplied by Festo for the automated system
ensure the production process is more reliable in the long-term.
For e
 xample, the toothed belt-drive ELGG has a proven service
life of 2,500 km per slide. The automated system offers a great
deal of flexibility, since the combination of the new electric
drive ELGG-TB and the toothed-belt axes EGC-120 allows an
additional five slides to be added. What is more, the toothedbelt axes of the EG series provide a wide choice of motor
mounting options. The motor can be mounted on any of four
sides, and this position can be changed at any time.
www.randrefinery.com
More gold, more money: Festo components increase the loading
c apacity of the automated system for the production of 100-gram bars.

Czech Republic

Clean and safe: Pneumatics at work in the new elephant
and hippo pavilion at Prague Zoo.

A clear view

Photos: © Tomáš Adamec, Zoo Prague

Festo wastewater technology
in Prague Zoo
The new elephant and hippo pavilion at Prague Zoo
has clean water and added safety thanks to pneumatic components from Festo. While visitors get to
enjoy a clear underwater view of the pachyderms
through a glass wall, behind the scenes a purification system is hard at work removing fibres and
turbidity. Festo was chosen to supply the pneumatic
components on the basis of the company’s experience in wastewater treatment and the extensive
product range, including ready-to-install complete
solutions.
The actuators and valves are located in a total of
four machine rooms. By using pneumatic rather than
electric actuators, valves and sensors can be ope
rated at a safe voltage of 24 V DC. The absence of
high voltage in a damp environment means greater
safety for both people and animals.
www.zoopraha.cz/en

Pneumatic actuator DLP with knife gate vales in the basement.
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Poland

Excellence in education
Festo awarded prize by the City of Lodz

The mayor of Lodz has awarded Festo Poland the title ’best company that promotes education’. Festo Poland was one of dozens
of companies nominated for the award, and won the ’Lodz Swan’
for its long-time cooperation with the Polish education sector.
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The Department of Education, universities, technical colleges
and other educational institutions work with Festo learning systems. Festo Didactic has realised a project worth several million
euros for the training centre in Lodz and installed an AFB training
factory at the Bialystok University of Technology. Lodz is one of
Poland’s largest university and education locations.
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Can you see
into the future,
Dr. Nestle?
You’re obviously referring to my role as
Head of Future Technologies at Festo.
Obviously, I can’t see into the future.
However, during my engineering studies
and since becoming an industrial engineer, the potential of technology to shape the future of
humankind has never ceased to fascinate me. I’ve always
had an interest in spotting new trends and developments.
My team and I are the link between research and appli
cation. We maintain close contact with universities,
participate in technology clusters and networks and are
in constant dialogue with experts from a wide range of
disciplines. In this complex web of information and communication, we actively seek out new technologies that
are suitable for future automation solutions. At Festo
Future Technologies, we are like time travellers between
the present and the future.
Let me give you a concrete example. In the 1990s, we
looked at the subject of piezo technology and over time
built up knowledge, discussed applications and ultimately
transferred the idea to development. As a team we were
involved throughout the entire process, from the design
concept through to the construction and connection technology and right up to process development and release
for series production. Today, Festo produces valves for
seat comfort for the automotive industry and provides
piezo technology for medical applications. Piezo technology now provides the foundation for completely new
concepts in factory and process automation. On the one
hand, this example shows the innovation potential that
exists in future technologies and on the other it shows
how long it takes to get from fundamental research to
production. During this period, we must persevere in order
to make our ‘crystal ball’ vision a reality.

You want easy positioning.
You need optimum performance.
We provide you with a complete system.

Security | Simplicity | Efficiency | Competency

This package makes positioning easier than ever before. And significantly cheaper
than conventional electrical positioning systems: electric cylinder EPCO and
motor controller CMMO-ST. Simply order using a single type code, unpack and
get started.

www.festo.com/oms
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