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Smart, lean, modern -
reduce costs and set
new standards

Machine tools are the backbone of industrial progress and at the same time play a
pioneering role.

For developing into a digitalized industry that is also sustainable, the company igus® is
the right partner from planning to production. Experts with their know-how for moving
machine parts are available to you worldwide.

With our global network of 35 branches and locally harnessed readychain® systems, we
can reduce production times and process costs by up to 80%. When the machine is
running, our smart plastics sensors and modules provide continuous information on the
status of e-chains and cables and thus protect against unexpected machine failures.
Maintenance intervals can also be planned more efficiently with these smart systems.
When the machine has reached the end of its service life, igus® can take back the old
plastic e-chains. We recycle them and return the recovered granules to production. With
igus®, you not only use a machine component, you also get a partner.

( igus®
offices and
%; gégggggﬁg distributors
Ogo worldwide
Q
°3
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Milling with
micrometer

accuracy with

low-vibration

energy supply

!
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Vibration-free cables and hoses lead
into moving column machines from DMG
MORI. The DMF 200|8 has enlarged by 54
percent compared to its predecessor model
and, despite its size, processes precisely and
movably in the micrometer range. Five axes
move simultaneously: three linear axes in XYZ
direction with a feed rate of 50,000mm/min and
an acceleration of 8m/s? an integrated slewing
ring in the machine bed and the B-axis milling
head with a pivoting range of +/- 120 degrees.

One of the challenges is to guide cables
and hoses in such a way that vibration does
not occur. Even slight vibration can cause
the formation of ripples on the surface of
the workpiece. The surface quality of the
components is crucial especially in industries
such as tool and mold making.

With the E4Q series of e-chains®, long
unsupported travels are possible, virtually
vibration-free.

The reason is that the lightweight feature has
been reduced by another 10% than the previous
E41 series. Shaped contours and integrated
starting brakes in the stop-dog system of the
chain links reduce noise and vibrations and
ensure smooth start-up and braking of the
energy supply system.



The e-chains® of the E4Q series are not only BLINE L
quiet and have low vibration, but also are

durable and easy to maintain. Crucial is the ‘] ,.“ .1 ..
tribologically  optimized  high-performance

plastic that makes up the chain.

Even after years of use, the e-chain systems

therefore show hardly any wear in the pin-bore - i W
connections of the chain links. Their service . g
life can even be precisely determined using an R\ ™ %
online service life calculator. ﬁ




E4Q e-chains®:
the new
standard for
machine tools

1. Optional noise damping

New concealed system for noise reduction.
Can be retrofitted at any time. Rubber elements
attached to the horizontal stops dampens the
impact and reduces the noise of the already quiet
e-chains®. 17dB(A) quieter than 4040C series.

2. Higher strength

Two vertical and two horizontal stop-dogs per
link provide more rigidity. This allows a greater
unsupported length and higher fill weights. 20%
stronger compared to E4.1.

More information
and online orders

As the successor to the E4.1 e-chain®,
which has been tried and tested for over
12 years, the new E4Q has a completely
revised design.

With the aim of creating a new generation
of the e-chain for machine tools, the service
life could be further increased, weight saved,
noise reduced and assembly simplified.

www.igus.com/E4Q

3. Crossbars (e-chains®)

Open and close the e-chain® easily without tools.
Crossbars and shelves lock in the side section
for even greater holding forces. The e-chain®
can be filed in considerably less time. 40%
faster filing than E4.1.

4. Save weight

Due to new research, material is left out where it
has no function for the e-chain®. This is used both
inside, between the stop-dogs and outside. In the
process, nature-inspired rounded shapes were
used for the design. 10% less weight than E4.1



fool-free opening and Four stop-dogs for

high strength in all
installation types.

Less material in places where it Optional noise dampeners
has no function for strength. for even quieter operation.

~
3
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Real-time condition monitoring with
optional EC.W service life sensor.



Ready-to-install readychain® systems from
igus® lowers process costs and reduce errors.
In its robotic machining centers, Taiwanese tool
manufacturer Hartford uses fully assembled
e-chain systems from igus®. This makes it
possible to cut out many work steps and thus
reduce the assembly time from several weeks to a
mere half a day. At the same time, customers can
always rely on readychain® from igus® to receive a
safe solution from a single source.

igus® is the only supplier to develop both e-chains
and cables specially designed for this purpose,
which reliably follow the continuous movements
in the e-chains® from igus®. These so-called
readychains® can be harnessed according to
customer requirements at 12 locations all over
the world and delivered worldwide.

From left to right: Dexter Tzu, Lukas Czaja,
William Wang (all igus®), Leo Chang (Hartford).

10-11

Tum days into
minutes: igus’
complete
solutions reduce

machining
centers

4 assembly times

igus® presented Hartford with a solution for the
systems of the AERO series units. The igus®
e-chains enabled the Hartford engineers to
significantly reduce the installation space. One
reason is that all the chainflex® cables on this
machine are equipped with an oil-resistant PUR
outer jacket. Additional protective hoses can
therefore be dispensed with, which reduces the
space required for the cables and thus the size of
the chains and also facilitates maintenance and,
last but not least, reduces the costs due to the
elimination of the protective hoses.

In close cooperation between igus® Taiwan and
Hartford, a 3D drawing of the used readychain®
with assembly frame was then created to simulate
the assembly process. The benefit could be
seen immediately: The first e-chain fitted with all
electrical cables was installed on the machine
installed in an hour. The second chain with
hydraulic hoses in just 40 minutes. Work steps
cut out for significantly greater productivity.

Normally, machine tool manufacturers try to
avoid situations where too many different work
steps have to be carried out on a system at
the same time. A lot of manual work done by
different employees does not automatically
enhance efficiency; on the contrary, it increases
the probability that errors can occur. By using
igus® readychains® all four e-chains® from igus®
can be fully installed in half a day. Previously, two









Ready-to-install,
industrially harnessed:
igus.com/readychain

[
Always the right harness for your application! Ready-to-install readychain® m
|

e-chain system® configured and delivered in 3 to 8 days.

This is possible due to the large selection of e-chain® cable carriers for all kinds of
motion; cables for e-chains® with up to a 36-month guarantee complete with the
relevant connectors. Reduce the number of suppliers and orders by 75%. Minimize
your machine downtime. System guarantee - depending on the application.

Basic
e-chain® with fitted cables -
with strain relief in the system.

Standard

e-chain® with cables and

connectors

Standard+

Pre-assembled e-chain systems® n
with sheet-metal parts =

Premium
Ready-to-install complete
system with transport rack

The most commonly used harnessing
in the machine tool industry:

Premium ready-to-install complete system
with transport rack

6 www.igus.com/readychain
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readychain
basic,
standard,
standard+

>

and premium:
The productivity
accelerators ::e;.d(;(fc:\aain® benefits

readychain® basic:

3...6...9...13...
readychain” benefits

Your benefits BASIC STANDARD STANDARD+ PREMIUM
ONE supplier - combine suppliers
Reduce assembly time
Reduce failures
No electrical termination needed ]
100% digitally tested [ |
No cable surplus [ |
Reduce interfaces [ | [}
Optimise connection / interfaces | [
Ready-to-install multi-axis system | ] [ |
Optimize your transport / assembly | [ | [ |
One single assembly [ | [ | [ | '
One part number / product group | | | |
Plug & Play | | [ |

i
Your benefits at a glance BASIC STANDARD STANDARD+ PREMIUM |
Reduction of assembly time || [|mim] [ | | |m|m] [ | | | [ (1111 |
Reduction of logistics cost [ | | (W[l [ | | | [ EEEEN | 1 | [m
Procurement optimisation HERCO HEEENR L1 || ]| [ 1] ]]
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readychain® standard: readychain® standard+: readychain® premium:
6..0f13 9..0f13 13...0f 13
readychain® benefits readychain® benefits readychain® benefits




A fast-moving rotating energy supply system
allows 540° rotation angles in a confined
space - and wins the golden vector award

The MULTISPRINT series stands for a
technological revolution in automatic turning.
The fast, precise and varied production
processes make the MULTISPRINT a machine
with almost unlimited possibilities.

The heart of the machine is the spindle drum
with six spindles, which consists of two rotation
systems. In the outer system, there are the
hoses, while 24 cables are guided in the inner
circuit - 12 encoder cables and 12 servo cables
each. It only takes 0.65 seconds for one of
the 6 spindles to travel to the next position.
For spindles to return to the starting position
after machining has been completed in the 6
stations, the drum has to turn 300 degrees in
reverse. For this, the unit, which weighs over 3
metric tons, only needs 1 second.

We use a rotary energy supply system that
rotates along with the drum. These are custom-
made systems for circular movements with
e-chains, which are used in machine tools
as well as construction machinery, among

16-17

Tum days into
minutes: igus’
complete
solutions reduce

machining
centers
assembly times

other things. The reverse bend radius enables
movement of the e-chains in two directions.
Rotation angle of up to 540° on one plane can
be made possible here.

Each of the 6 installed linear chains accom-
modate 2 encoder and 2 servo cables.
The e-chain systems® can be individually
connected, easy to maintain and process.
Finally, the chains and cables of the completely
pre-assembled readychain® solution also make
do with the relatively small installation space of
the machine.




DMG Mori orders the e-chains® fully

assembled as readychain® premium. The
system delivered on a rack is prepared The rotating energy supply system in
ready for installation, saving the customer DMG Mori's multi-spindle lathe won
days of assembly time. the 2020 golden vector. Find out more
about the vector award at:

www.igus.com/vector

More
information
and video on

the installation
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Milling without
sagging

Large machining center gantries are the
specialty of machine tool builder Kao Ming
in Taiwan. The long travel lengths of up to 13
meters provide challenging requirements for
the supply of energy and media.

At Kao Ming great emphasis is placed on a very
strong basic machine design. The structural
elements are made of Meehanite casting. On
the travel axes, box guideways ensure maximum
rigidity and damping.

The KMC-G series is one of the company's
largest linear robot machining centers. The
system is designed around a gantry i.e. the
machining table with the workpiece remains
stationary. The dimensions of these parts are
getting larger. If the first G-series plants had a
travel distance of six meters in the x-axis the
current model series already has 13 meters. In
order to be able to process different workpieces,
this plant is equipped with a changing device
for the machining tool so that milling heads with
different machining angles can be used.



The gantry machining
center KMC-G is designed
for workpieces from the
aviation and machine tool
industry.

r
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The machining center is
equipped with a changin
device for the milling tool.




The energy supply is the challenge

The different axes increase the number of cables
and hoses that are needed for energy, media
and data and that have to be dynamically guided
from the central switch cabinet through the
plant to the milling unit. The special modular
design also increases the demands on the
e-chain, since the travels are longer. In this
system, additional modules can be inserted on
the X axis. "For longer travels, no e-chain can
be used without support. This is especially true
when you consider the extra weight of the hoses
and cables inside the chain,", explains Kao Ming
General Manager Tim Chang.

The igus® guidelok system matches the
requirements almost perfectly. The special
design of the supporting rollers ensures that
the upper run of the chain can move smoothly
and rapidly. Each roller can move out of the way
when the chain radius moves past it. Thanks to
this simple technical design, regular maintenance
is unnecessary. Moreover, the design allows the
option to have two opposite chains move within
the same trough system. The travel distance can
even extend to 50 meters long.

Igus’guidelok
meets the
highest
requirements
for energy

supply






guidelok
horizontal for
long travels,

unsupported
in chip areas

In machine tools on long travels, when the

e-chain® has to be used in a sliding manner,

metallic chips is often a problem.

The e-chain system® guidelok horizontal is a

cost-effective solution, unsupported up to 50

meters. It has a lower cost than most steel

chains or gliding systems

Design principle: The system guides the

upper run of the e-chain on pivoting roller

holders, which can fold in the moving radius

of the e-chain and guarantee an unobstructed

travel.

1 Enormous increase of unsupported lengths
for e-chains

2 Chips cannot get stuck between the sliding
surfaces of the lower and upper run

3 Intelligent upper run guide with pivoting roller
brackets

4 Modular system with few parts (also
possible without lateral trough)

6 www.igus.com/info/guidelok




The e-chain® is guided in the trough
channel, pushing back the spring loaded
roller supports with its radius ...

... roller supports pivot in and out
again after the radius ...

... the upper run then lays on the
roller support.



Tested at
Gurutzpe in
Spain: e-chain
for travels up
to 50 meters,
unsupported

The Spanish machine manufacturer Tornos
Gurutzpe S.A., based in Guipuzcoa, has
delivered well over 5,000 machines within
half a century. Its latest horizontal lathe,
the "A-2000 4G CNC", is equipped with a
novel e-chain solution for long, unsupported
travels in the chip areas.

The buyers of the lathes all over the world place
great emphasis on reliability and efficiency. The
customers of Tornos Gurutzpe S.A. are mainly
located in Europe, the USA, India and the oil-
producing countries. Around 30 machines leave
the Gurutzpe factory every year. The philosophy
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of Gurutzpe is based on the durability of each
component. "Even machines from us which are
decades old are still being used productively by
our customers," reports sales manager Oscar
Anitua. The new "A-2000 4G CNC" horizontal
lathe, a first model of which has been delivered
to a customer in the wind energy sector, is
fitted with two double-run "guidelok” e-chains®
from the energy supply specialist igus® S.L.,
Barcelona. The two reverse e-chains have an
unsupported connection to the carriage over a
length of 13.5m.



This e-chain keeps chips out.
The unique design means that
no chips can settle between

ower run of the
e-chain. L]




Chips-, dirt-
proof and
strong:
modern and
resistant
plastic instead
of heavy steel

A new e-chain solution from igus® was
specially developed for unsupported long
travels up to 50m in chip areas.

The guidelok system guides the upper run of
the e-chain on pivoting roller holders that fold
inwards inside the moving radius of the chain
and thus ensure free travel at all times. Guided
in a light trough channel, the e-chain initially
travels past the roller holders. These then fold in
and then after the radius, back out again. Then
the upper run is supported again on the roller
holders. Due to this novel design, no chips can
settle between the gliding surfaces of the upper
and lower run of the e-chain.

Modern and resistant plastic instead of
heavy steel. Joaquin Orbegozo, head of
electrical engineering at Gurutzpe, is convinced
of the advantages of the horizontal "guidelok”
guidance system from igus®. "The e-chain is
robust and torsionally stable, and functions
reliably." The machine manufacturer points this
out to its customers as well. "Sometimes people
say, | would like to have this or that machine -

but with an energy chain made of metal please."
Then Joaquin Orbegozo presents the lighter
but very strong plastic e-chain, jumping up and
down on it, demonstrating that it can carry the
weight of a grown man easily.






This engine factory is the biggest and most
important engine factory of a large German
car manufacturer.

On average, an engine comes off the assembly
line every 14 seconds - in peak periods,
more than 6,000 engines are produced every
working day. This output can only be achieved
with reliable components and a high degree of
automation. Companies therefore rely on smart
plastics igus® to avoid unforeseen failures and
machine shutdowns.

In use at an
Austrian
automotive
supplier

With the help of a polymer wire (inside the
e-chain) and a sensor unit, isense EC.B
modules monitor the condition of the chain. In
the event of a chain breakage, the machine is
stopped automatically to prevent subsequent
damage.

The isense EC.W modules have also been
fitted. A sensor built into the crossbar signals
advanced chain wear. The measurement of
wear data means that a chain's remaining
service life can be predicted and replacement
can be planned at an early stage.
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condition
monitoring for
e-chains

"My energy supply
system and plain
bearing technology

should finally be ready

for Industry 4.0".

i.Sense condition monitoring

With condition monitoring systems, the e-chain
automatically records defined measured values
in real time and issues an alarm message at a
defined limit value to avoid a total failure.

6 www.igus.com/info/smart-plastics-overview

Smart plastics avoid plant downtimes

If the energy supply system fails and/or a cable
breaks, the whole machine often stops. Since
a system failure or an unplanned machine
downtime are among industry's most significant
cost burdens, we have developed smart
plastics. These are sensors and monitoring
modules for condition monitoring and predictive
maintenance.

"My plant
must never
stop."

"If only there were a
switch-off function
for my energy supply
system to prevent the
next crash ..."

Comprehensive laboratory data to determine the correct limit values:
Did you know? In order to be able to determine the guide values and limit values from which a
malfunction occurs in the chain, the i.Sense modules rely on data collected millions of times

by our in-house laboratory in Cologne - the largest in the industry. Over 10 billion e-chain®

cycles per year are recorded and evaluated in the laboratory for e-chains® and chainflex®

cables, 3 billion test cycles for e-chains alone.

32-33




From the sensor to the switch
cabinet - how is the information
flow structured?

igus® products for condition monitoring

¢ records the machine status regularly or permanently
¢ avoids crashes with fast switch-off

¢ data recording modules
www.igus.com/info/smart-plastics-overview

If smart plastics are used for condition monitoring, they immediately report
any unexpected operating state, switch off the system, or sound an alarm.
Industrial manufacturers use this function to minimize system failures and
downtime.

Control cabinet

® Simple module installation on top-
hat (DIN) rail

@ Integration into the existing plant
control system via NC contacts

@® 24V DC voltage supply

Up to 4 systems can run
on 1 i.sense ii module

Modules

@® Evaluate all sensor data based on
igus® algorithms

@ Inform the plant controls in real time .

of any mechanical faults that occur iSense module M

IS.CF.P

Sensor units

@ [S.EC.W real-time wear detection for energy chains
@ [S.EC.P push/pull force detection for energy chains
@ IS.EC.B break detection for energy chains

® IS.CF.P tensile force monitoring for cables

spo;eugqoew/woc)'snﬁ!



predictive
maintenance for
e-chains

"When is
it time for
maintenance?",

"To see the
remaining service
life ... that would be
science fiction."

Do you have you
own question?
Enter here:

34-35

i.Cee Predictive maintenance
Predictive maintenance involves the
replacement of moving components such as
e-chain systems at regular intervals, which is
shorter than the expected service life. If they are
replaced shortly before they reach the end of
their actual life, the service life can sometimes
be significantly extended, often even doubled.
This then halves the costs and reduces the
maintenance effort - without compromising
reliability.

Irregularities before the end of the specific
service life are detected by the system and
a warning message is issued. The user is
then able to eliminate the unusual operating
condition before major damage occurs.

The i.Cee system reminds the customer of
upcoming inspections or maintenance work.
This information is provided according to
use, so that longer maintenance intervals are
possible with less use, thus saving costs.

Visit the

web page
for more

information




i.Cee hardware

As an intelligent "preventive maintenance" system,
i.Cee collects sensor data in the hardware in the
switch cabinet and stores it locally or in the Cloud.

i.Cee:box

The weatherproof box (IP.68)
is installed in the machine's
switch cabinet, where it
receives the e-chain sensor
data.

i.Cee:plus i

The i.Cee:plus Il module is
installed in the switch cabinet
or directly in the machine to
collect data there and pass it
on to the i.Cee software.

I.Cee data storage

‘ShDI

i.Cee:custom

The sensors in the e-chain
communicate directly with
your corporate  software,
which transfers the data to the
i.Cee software for evaluation.

i.Cee:local

Your data does not leave your company
network at any time, as the i.Cee
software only communicates within the
networks of your choice.

i.Cee:cloud

This internet-based  solution  has
two options. In the first, your data is
transferred directly to the cloud, where
it is made available in a protected area
that can be accessed with a browser

dashboard.
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We collect old energy chains. Ifitis at the end
of its service life, you can therefore simply send
your e-chain back to us, even if it comes from
another manufacturer. Our chainge recycling
program makes this possible. The material
is sorted by type, cleaned and processed to

The RecyCIing virgin material quality. The resource-saving

material igumid® CG, on which our new chain

Prog ram for range E2.1.CG is based, is created from the old

energy chains. Five energy chain series with 28

energy Chai ns chain types are available from stock.

6 www.igus.com/chainge

How the chain returns to us - five easy steps: .« "~ -




World first: The first e-chain® made
from recycled material. Based on
the igus® chainge program, the new
E2.1 (micro) e-chain catalog range
was created using 100% recycled
material — saving 28% C02 according
to the EPD (Environmental Product
Declaration). The new igumid CG
material is without any change in
price vs. e-chains made of standard
material and has the same technical
specifications and load limits.

*In order to achieve the quality standards, small quantities of new
material may be added during the preparation process.




The igus” machine tool
specialists

R2.1 e-tubes - cost-effective chip protection

@ \ery easy to open, openable end caps

@ Quiet operation due to integrated brakes

@ High sealing

® Unsupported lengths longer than comparable R2 e-tubes
@ High strength through double stop-dog system

@ Cable-friendly due to smooth interior

@ Integrated positional system 2.5mm

6 www.igus.com/R2.1

R2.1 e-tubes

Cost-effective, strong e-tubes with 26, 40,
48 and 75mm inner height. Removable lid
hinged on both sides. Designed to provide a
tight seal, with strong double stop-dogs for

high fill weights and unsupported lengths.




E4.1L - high dynamics, light and cost-

effective

@ Less weight but still very strong

@ |deal ratio of internal and external
dimensions with thinner outer links and
optimized crossbar geometry

® 30% lighter and lower-priced than E4.1

@ e-chains® and e-tubes along the inner and
outer radius, openable on both sides

@ \Very tightly fitting lids, virtually no gaps or
openings

® Openable along inner and outer radius

® Openable from both sides

6 www.igus.com/E4.1L




When simple or complex parts have to be
chamfered, the TruBend machines from
Trumpf make it possible to bend very
different workpieces quickly and reliably
and with maximum precision.

In the case of large and heavy parts, a bending
device supports the machining process. Trumpf
relies on e-tubes of the R4.1L series in order
to ensure the reliable supply of energy to this
device. The TRUMPF company is one of the
world's biggest machine tool manufacturers
and has around 70 subsidiaries. The company
makes different types of bending machine
in different sizes and models. Always with
outstanding quality.
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"We feel that it is visually more attractive if only
one black tube can be seen instead of colored
cables or colored dots on the outside of the
chain", explains Volkmar Schmidt from Trumpf.
Other important factors are not only the ease of
assembly and the small bend radii of the e-chains
but also the maximum filling volume combined
with smallest possible exterior height. "I personally
have worked for TRUMPF for 25 years and cannot
remember a time when we did not use igus®
chains," says Volkmar Schmidt.



chainflex’ works - world's No. 1
In terms of service life guarantee

Guarantee
igus chainflex

CONTINUOUS FLEX
CABLE TEST PROCESS

VERIFICATION ‘-,

igus® up to 36-month chainflex® cable
guarantee and service life calculator
based upon 2 billion test cycles per year.




Fail-safe cables for e-chains - with guarantee

@ Avoids cable breakages and short circuits
@ No corkscrew effects
@® Minimal abrasion, for tough environments

@ For the best EMC results and twistable movements, e.g. when connected to robots
@ Reliable data transmission CAT5, CAT5e, CAT6, CATBA, CAT7, Profinet, Profibus

6 www.igus.com/chainflex

36-month
chainflex’
guarantee

Avoid failures, guaranteed - more than 2

billion test strokes and 1.4 million electrical
measurements per year. For almost 30
years, igus® has been carrying out tests in
the industry's largest laboratory for moving
cables and e-chains.

‘sShDI
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chainflex’
cables supply
KESSLER
tools with
energy and
signals




What a Brembo brake is to a sports car drive
or a Cohiba is to a cigar smoker is the same
as what a KESSLER spindle is to the builder
of machine tools.

The company in Bad Buchau has succeeded
in achieving what many suppliers in the
mechanical engineering sector strive for: the
company's name has become a brand that
stands for outstanding performance and quality

and continues to be in worldwide demand, e.g.
in the production factories of the automotive
industry.

Permanent ability to move
in all axes. For maximum
possible reliability and
precision.
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chainflex’
guarantees
maximum fail-
safety of

energy supply

If the housing of the pivoting spindle
head is opened, the chainflex® cables
can be seen.

48-49

Great care in selection of the energy supply
system. The fact that KESSLER takes great
care in selecting products for the supply of
energy and signals to workpiece axes and
rotary pivoting tables goes without saying.
Florian Gehrmann, Product Manager for
Spindles & Pivoting Systems: "The heads and
axes are very compact, so that there is not
much space left for the cables. This means
that the cables, which are continuously and
frequently being moved at short intervals, must
be all the more wear-resistant.” Resistance to
cooling lubricants is yet another requirement.




No problems for more than ten vyears.
KESSLER has been using chainflex® cables
from igus® since 2003. No problems or failures
have ever been reported to the responsible
design engineers. This is why KESSLER
always uses chainflex® cables - even in non-
moving applications. Florian Gehrmann: "For
us, what counts is fail-safety. Our customers
expect high-performance systems with a very
long service life. According to these criteria, all
components - especially the ones for moving
applications - have to be carefully selected."

‘shDI
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Ethernet for my machine

Are you equipping your machine with a bus system or are you busy changing over to a new
system?

If so, you will undoubtedly be confronted with one of the many Ethernet derivates on the market. The
choice here is overwhelming. This includes GigE and Sercos, Profinet is also popular and | prefer CAT5,
CAT5e or even perhaps CAT6A. Or should | simply use an FOC solution?

Not to worry, here is some good news. Irrespective of which system you like, the cable technology is
always similar from an electrical point of view. The frequency and the amount of data are always the
decisive factors when it comes to the quality of the cables to be used. What is important in this context is
that the cables are downward compatible. The easiest way to go about this is to base your choice on the
cable categories that have been a fixed component of the definitions in standards for years.

As regards the cable, Profinet technology and Ethercat technology are very similar to each other as both
are based on CAT5 as a precondition for their use. They are different in terms of the cross section of
the cores and the colors of the jacket and core insulation. What is important when a cable is being
chosen is that you also consider the mechanical specifications such as bend radius and the type of
movement. These are the parameters which ensure that data transmission is guaranteed for as long as
possible. If a CAT5e cable, for example, has been chosen for chain movement whereby it is twisted, the
data transmission properties change extremely quickly. This results in bus faults that often entail long
searches for the problem. At this point, we would like to point out a big trap that can be fallen into and
often becomes a very expensive affair. In the area of permanently laid cables, things are built to last,
which in this case means using a cable of much too high a quality for a project where the cable is laid in a
wall so that it does not have to be replaced at great cost when the quality is actually needed. As the cable
does not age electrically and the high-quality cable is relatively inexpensive, this makes good sense.
Unfortunately, this does not fully apply in cases where dynamic movements are involved. If a packaging
machine was to be equipped with a camera today, for example, a GigE cable would probably be used,
i.e. CATb5e. If the cable were to be replaced with a CATBA cable, considerably higher costs would be
incurred but the amount of work involved in changing the cable - should a GBit data volume actually
be needed in the future - would be considerably less than that involved in the replacement of cables
permanently installed in a building.

Test 3089
CAT5e Ethernet
cable tested

successfully in an
endurance test with
76 million strokes.

6 igus.com/info/chainflex-tests-overview
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For all data volumes and

types of movement -

32 chainflex’ Ethernet cables

Electrical performance

CAT7
10GBit
B600MHz

CAT6A
10GBit
500MHz

CAT6
1GBit
250MHz

CAT5e
1GBit
100MHz

SPE
1GBit
B600MHz

Profinet
100MBit
100MHz

CAT5
100MBit
100MHz
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chainflex® CFBUS. chainflex*CFBUS.  chainflex*CF- chainflex®
PVC.052 PUR.052 BUS.052 CFROBOT8.05
chainflex” CFBUS. chainflex® CFBUS. chainflex” chainflex®
PVC.050 PUR.050 CFBUS.050 CFROBOT8.05
chainflex* CFBUS. chainflex® chainflex® chainflex® ?:;;,'éz, AL
PVC.049 CFBUS.PUR.049 CFBUS.049 CFROBOT8.049 B
484.049
CFSPECIAL.
chainflex® chainflex® CF- chainflex*CFBUS. chainflex” chainflex® g‘;;;ge;OT o P
CF888.045 BUS.PVC.045 PUR.045 CFBUS.045 CFROBOT8.045 .
PLUS.045 CFCLEANS.045
chainflex* CFBUS.
PUR.042
chainflex- chainflex* CFBUS. chainfiexs CFBUS. chainflex® chainfiexs CFBUS. chainflex® .,
*CF888.060 PVC.060 PUR.060 CFBUS.060 CFROBOT8.060 :
PLUS.060
chainflex® CFBUS. chainflex* CFBUS. chainflex®
PVC.040 PUR.040= CFBUS.040
n
—
CF888 CFBUS.PVC CFBUS.PUR CFBUS CFROBOT8 CFROBOT8.PLUS Special
PVC PVC oil-resis- iguPUR15xd PUR125xd TPEUL10xd TPEHal7.5xd PUR + 180%m PUR cables
15xd tant 12.5 xd +360%/m

Mechanical performance

From CAT5 to CAT7, we can supply you with exactly the Ethermnet cable you need for your
moving application. With that you can safely use Bus systems such as Ethernet/IP, Profinet,
EtherCAT, Sercos and many other derivatives. The different qualities of cable mean that there
are opportunities for very large savings or for the cabling of your equipment in a way that

meet your needs in the future.

We can deliver your required length on drums or in coils to your required length, without
any cutting charges. Upon request, we also assemble your cable with suitable plug-in
connectors. No minimum order quantity, with your custom dimensions and designs.

6 www.igus.com/Ethernet
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Space-saving alternative to the
servo cable in machine tools:

PUR drive cable

Spindle drives for machine tools are become bigger and bigger and more powerful
as well. Accordingly, larger cable cross sections are needed to carry the high levels
of energy supplied. The consequence: the servo cables used are becoming larger
and larger, as a result of which the radius of the e-chain is becoming too big for the
machine tool installation space. The shielded single-core cable from igus® provides
a solution to this: conceived as a spindle drive cable, the CF270.UL.D single-core
chainflex® cable is considerably thinner and, for this reason, is ideal for use in an
e-chain that has a small radius and is used for a machine tool. High-quality and, at
the same time, cost-effective single cores. The structure of the drive cable from igus®
is simple but nevertheless complies with the igus® quality criteria for moving cables:
a braided conductor consisting of fine conductor strands is shielded by flexible,
fine-mesh copper wire braiding which provides around 80 per cent optical cover.
In this way, very good and long-lasting electromagnetic compatibility is ensured.
In accordance with the requirements for use in e-chains, its outer jacket is made
of a low-adhesion mixture on a PUR basis. As a result, it is oil-resistant, notch-
resistant and halogen-free and can also be used for low-temperature applications.
Due to its orange jacket color and its approval according to UL and NFPA79.2012,
it meets all the requirements of the machine tool industry.

6 www.igus.com/product/1084

Conceived as a spindle cable, the CF270.UL.D. chainflex® single core from
igus® has an extremely flexible braided conductor made of fine stranded wires.
The igus® single core is therefore substantially thinner than a servo cable and,
as a result, is ideal for moving use in constricted machine-tool installation

spaces.
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Different types of shield

The shield of a cable is used to prevent interference from the inside to the outside
and vice-versa. Ideally, a metal tube would be used, but this will make a movement
of the cable impossible. It is therefore necessary to find a compromise between
tightness and good mobility. In chainflex® cables for linear movements, the braided
overall shield fits tightly around the stranded cores with an optimized braid angle
shielding. In torsion cables, however, the shield wires must be able to slip and
slide, whereby the shield is loosely placed around here. Movements in all directions

are thus enabled and, at the same time, reliable permanent electromagnetic
compatibility protection is provided.

Cables for linear movements: the shield is braided and fits tightly around the
stranded cores.

Robot cable: in torsion cables, the shield is loosely wrapped around.
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Plug-in connectors and
measuring system cable for
large machining centers.

The machining of large components such
as diesel engines, turbines, generators or
ships' propellers means that machining
centers are becoming bigger and bigger.
This is also having an impact on machine tool
technology itself. One builder of these complex
machine relies on the latest generation of
controls. For this control system, a special
overall solution with a measuring system cable
that continuously transfers signals reliably
even over very large distances while ensuring
a high degree of machine availability has been
developed.

The company Waldrich Coburg GmbH is
one of the world's largest machine tool
engineering companies. "Extremely high
quality standards and a consistent orientation
to the customer are our fundamental guiding
principles", says Dipl.-Ing. (TH), Thomas Bétz,
Group Leader Electrical Design, in clarification.
Horizontal and vertical miling machines,
vertical lathes and grinding machines are
produced at the production site in Coburg.
"We see ourselves as a reliable partner of our
customers around the world who have special
requirements regarding complex technologies,
levels of precision, metal cutting performance,
workpiece dimensions and productivity."



The specialist in large machining centers
decided to use new control technology in
its machines. The modern control system is
equipped with the Drive-Cliq open encoder
interface. This interface inside the drive enables
components of different manufacturers to be
coupled with each other and reliably transmits

the measuring system signal in real time. The

changeover necessitated new measuring
system cables as well. As the Coburg based
mechanical engineering company was already
very satisfied with the CF113.D family of
cables, the CF113.028.D, which was specially
developed for this interface, was chosen for
connection of the Drive-Cliq systems.
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Reduce throughput
times ...

... with readycable®, ready-to-connect assembled cables
for use in e-chains. As a manufacturer and assembler,
igus® provides everything from one source, reducing
processing time and the number of suppliers.

@ www.igus.com/readycableproductfinder

Guarantee
igus chainflex

36

4PPDDD
up to 36 months guaranteed
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Assembled cables with a
guarantee - readycable’

The portfolio includes an extensive range of catalog products

® 4,200 assembled drive cables similar to 24 manufacturer standards: Allen Bradley, B&R,
Baumdiller, Beckhoff, Berger Lahr, Bosch-Rexroth, Control Techniques, Danaher Motion,
ELAU / Schneider Electric, Fagor, Fanuc, Festo, Heidenhain, Jetter, Lenze, LinMot, LTi
DRIVES, NUM, Omron, Parker, SEW, Siemens, Stober

@ Individually customized or serial production

@ Numerous types of cable of different qualities, with different approvals and certificates of
conformity

@ Extensive quality checks and functional tests for all components

6 www.igus.com/readycable

The most cost-effective drive cable -

‘ShDI

... that is guaranteed to w

Simple! Universal angle
adapter ibow® - for priceless
flexibility.

6 www.igus.com/ibow
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readycable’ cables similar to
standards of drive manufacturers
for machine tools

The readycable® at a glance: The readycable® factory in detail:
@ No minimum order quantity or cutting charge ® Cable assembly and inspection at 14
@ Required length locations worldwide

@ Tested and checked by our adjoining
readycable®test laboratory

@ Project planning and documentation directly
from the manufacturer

® 100% quality-checked

@ Industrially assembled

readycable® cables for these and other drive
manufacturers can be found in the readycable
shop:

Siemens

Over 1,000 different drive cables similar to Siemens standard

6 https://www.igus.com/readycable/similar-to-siemens

Heidenhain

More than 115 different cable configurations similar to Heidenhain standard

6 https://www.igus.com/readycable/similar-to-heidenhain

ﬂ Fanuc

123 options for ready-to-connect cables similar to Fanuc standard

6 https://www.igus.com/readycable/similar-to-fanuc

Mitsubishi

Over 40 different drive cables similar to Mitsubishi standard

6 https://www.igus.com/readycable/similar-to-mitsubishi
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Lathes, spindles and machine tools nearly
always involve some form of rotation.

The guidance of electric cables and hydraulic
and pneumatic hoses is usually a difficult

ROtation I n a fnh;il(':r:geit ;/.Ve have various solutions for rotary
machine tool

More blog articles on
machine tools

6 toolbox.igus.com/motion-plastics-blog

Winding an e-chain®

This is the simplest method. A standard
e-chain is coiled around the rotary axis. If there
is enough space, a rotation of nearly 360°
is possible. This is used in pivoting tables,
among other things.

Winding an e-chain® with reverse bend
radius The functioning principle on the rotary
axis is identical. However, the reverse bend
radius makes it possible to guide the chain
into a free area of the machine. This variation
is very popular, especially if movement in
space is to take place along with the rotation.
Often encountered for the supply of energy to
grinding spindles.




Twisterband HD
The twisterband system has proved itself
over a long period of time. With the latest HD
version, it offers sufficient space for the reliable
guidance of servo cables as well. Thanks to a
diameter of only 500mm, rotation angles of up
to 900° are achieved.

Rotating energy supply with
Reverse Bend Radius (RBR) and
Multi Rotation Module (MRM)
The RBR system takes up a lot of
space but works very reliably in highly
dynamic applications. The e-chain®
is guided reliably during the entire
rotation. A rotation angle of up to 540°
can be made possible in one position.
This system is used in automatic multi-
spindle lathes, for example. With the
extended MRM system, additional
layers are added, each of which allows
rotation angles of up to 360°.

triflex® 3D-chain
This chain has proven itself as a high-
end solution for robots. The triflex®
solution opens up new possibilities,
especially in the case of complex
movements involving rotation. It
can move in space with a defined
radius and is inherently twistable.
This variant is especially helpful if
the grinding spindle is supplied with
power from above.







Influence of vibration
on machine tools
Vibration behavior of e-chains

‘sShDI

The problem: The requirements for precision of machine tools are constantly growing.
Their increasing automation gives specific challenges; for example, the influence of the
vibration of machine components on the finished workpiece is an important factor when
cutting and milling. e-chain® cable carriers, the “umbilical cord” of the modern machine
tool, are a possible source of vibration that can cause problems. As the technology
usage increases, the use of cables and hoses guided by e-chain® cable carriers also
grows. During the necessary operational movements, vibration occurs in the trough
and at the moving end and can adversely affect the result and the entire production process if
they exceed a certain tolerance band. In international competition, the German machine tool
industry especially depends on premium products whose productivity and accuracy differentiate
them from competitors’ products. Factors that limit the performance of machine tools must be
overcome with innovative technologies. Suppliers of quality machines used in tool manufacturing
are therefore dependent on energy supply products that offer minimal vibration and extremely
smooth operation.

Support tray

Cross section and front view of an e-chain with key vibration points, namely the moving
end and the trough.

An overview of all igus®
white papers:
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Cutting and milling precision

Dynamic loads always generate types of vibration that can cause displacement of the tool
and the workpiece during machining, which impairs metal cutting. Increasing deterioration
of the cutting conditions of metal-cutting machine tools can lead to process instability.
So-called chatter vibration occurs which leads to loss of quality in the machining result
and increased wear of machine components. Product defects and production downtimes
are the consequence. As the materials that are used are increasingly difficult to machine
and, at the same time, the market demands better machining performance for the same
size of machine, the use of low vibration machine components is more important than ever.
Smoothly operating e-chain® cable carriers are therefore indispensable for the limitation of
self-generated machine vibration.

State of the art

Most e-chain® cable carriers that are currently being used have a pin/bore connection
system. This standard feature guarantees that the chain links are securely connected to
each other in dynamic applications. Due to the nature of this connection, the energy supply
systems are robustly protected against bending stress, while demonstrating a high degree of
tensile strength and mechanical load-bearing capacity. However, manufacturers still have to
reckon with the so called “polygon effect”. While moving through the bend segment, the chain
performs a tumn that is not completely round. Unwinding of the links occurs. A circle, which is
the ideal movement for the chain, becomes a polygon. This leads to longitudinal and lateral
shocks that can cause vibration. However, improving the vibration behavior of e-chain® cable
carriers is the aim of every manufacturer. Different approaches to a solution for this problem
are taken. Most makers of quality chains mainly rely on a small pitch of the links for low noise
and smooth operation.

Characteristics of the igus®e-chain technology

Alligus® chains are very robust, low vibration products and are therefore ideal for applications
in machine tools. In the case of the e-chain® cable carriers with a pin/bore connection
system, igus® also adopts the small pitch approach as a design principle for smooth, low-
noise operation. For especially challenging applications where a maximum reduction of
vibrations is the goal, igus® has also designed an innovative connecting component for the
links: an elastic spring element made of high-performance plastic. Instead of the conventional,
relatively rigid connection consisting of pin and bore, the E3, E6 and E6.1 series of e-chain®
cable carrier feature flexible connectivity, which reduces the polygon effect to a minimum



when the chain rolls. In this way, extremely low noise and
almost vibration-free operation of the chain are possible.
Very smooth, low noise operation and simultaneously
high rates of acceleration can be achieved with the E6
e-chain® cable carriers. In 220 million test cycles in the
igus® technical center, the design innovation was able
to demonstrate its advantages and effectiveness. In a
long-term test in 2008 with the E6.29 e-chain® cable
carrier, the spring element underwent more than 400
million complete bending movements. As an independent
assessment by the Fachhochschule (technical college) in

Cologne showed, none of the fasteners used showed any  Elastic spring elements
visible or measurable damage. as vibration-dampening

fasteners for chain links.
The spring element also fits in with the modular approach

to the e-chain® cable carrier structure. The links on the

sides of the chains can be quickly attached or detached

by inserting or removing the springs, the result being that

the energy supply system can very easily be adapted to

the individual requirements of the respective application, then filled with cables and assembled.
The chain is openable along the inner and outer radius. A plastic hammer and a screwdriver
are all that is needed to easily and quickly push the fasteners in or out by hand. The fact that
interior separation can be organized in a variety of different ways through the use of separators
and dividers on the one hand, and different width shelves on the other, allows a specifically
defined layout and fast cable filling.

According to tests of the IP Fraunhofer Institute, the corrosion-resistant polymer material of
the chain and springs is characterized by excellent abrasion resistance and low wear, whereby
the chains and springs made with special material comply with the highest quality standard
for cleanrooms (ISO Class 1). The smoothness of operation is expressed in the low amount
of noise that the E6 generates; the measured sound pressure level of only 37 dB(A) is well
below the levels of competing products, a fact which an assessment of TUV Rheinland
(Technical Inspectorate Rhineland) confirms. The chain becomes more elastic without any
loss of tensile strength. Even highly dynamic applications with millions of reverse bends are
possible, without the occurrence of any faults or abrasion. All this is a guarantee of a very long
service life. When used in combination with a linear motor whose drive is also designed for
low vibration operation, the vibration behavior is reduced to a minimum, which is beneficial for
the workpiece when finally produced.

‘sShDI
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Case study of "vibration behavior": a scientific comparison of e-chains A study carried
out by the Laboratorium fir Werkzeugmaschinen und Betriebslehre (WZL) of the RWTH
Aachen was dedicated to a comparison of the vibration behavior of five different e-chain®
cable carriers. The two E6 e-chain® cable carriers from igus® and three comparable
e-chain® cable carriers of other suppliers were examined. With inner widths of 100 to 105
mm and inner heights of 42 to 52 mm, all the chains were of the same size category. The test
rig consisted of a base frame and a highly dynamic direct drive, which moved the carriages
driven by a linear motor (feed force 14,000 N) at four speeds (25 m/min, 50 m/min, 100 m/
min, 200 m/min) and at two rates of acceleration (10 m/s2, 20 m/s2) over a travel of 800
mm. The magnitude of the vibration was measured by means of acceleration sensors with a
sampling frequency of 6,000 Hz that were fitted to the trough of the e-chain® cable carriers
in each case. The data relating to the forward movement of the carriage were measured
separately from the data for the reverse movement in order to avoid any mix-up of measured
values due to the two directions of movement. The signals detected by the sensors were
evaluated in the time range and the frequency range. In the time range, the RMS value is a
measurement of the vibration energy at the measuring point. The RMS (Root Mean Square)
value of the vibration energy at the measurement point was the lowest for the two igus®
e-chain® cable carriers (source: RWTH Aachen).

RMS value In the case of all e-chain®

cable carriers, the greatest
vibration energy was at the
trough in the direction of the
Z axis. The comparison test
accordingly  concentrated on
these maximum vibration signals
in the Z direction. The different
acceleration rates of 10 m/s2

and 20 m/s2 had no significant

o influence on the vibration
° o8 Yt ales of the e-chain® cable
(Source: WZL RWTH Aachen) carriers. The results show that,
compared to the other e-chain®
cable carriers, the E6 e-chain® cable carrier has the best properties in regards to
vibration behavior and smooth operation. This result applies to low and high speeds.
On average, the measured vibration was 28 per cent lower than that of the other
e-chain® cable carriers. The E6 type of chain had the maximum RMS value of
approx. 4 m/s2. The RMS value of the cable carrier with the most vibrations was even
40 per cent worse at 5.6 m/s2. At the moment, the E6 e-chain® cable carrier is the e-chain
system® solution with the lowest levels of noise and vibration.



Leadership of the market due to continuous product research and proximity to the
customer

With its comprehensive range of 90,000 e-chain® products, igus® has acquired technical
market leadership in this special area of energy supply. The company has almost 50 years
of practical experience with e-chain® cable carriers. The first chain was delivered as early as
1971. In order to maintain its position, igus® relies on its permanent research and development
activities. This is why it operates the industry’s largest test laboratory. In an area of more than
2,750 m?, 30 employees carry out 4,100 tests per year on 65 test machines in the e-chain®
laboratory alone. Technical innovations such as the elastic spring element are subjected to a
test marathon consisting of tests under realistic conditions, whereby behavior in respect of
tensile forces, thrust forces, coefficients of friction, abrasion, external influences and vibration
is examined. The more than 7,500 test results obtained are recorded in an electronic database
and are used for continuous product improvement. They are also available to the customer
by means of online tools. The reason for this is that research and production at igus® are
always customer-centered. Open cooperation guarantees the best possible result for both
sides. With this in mind, igus® also cooperates with customers when it comes to design and
assembly and, acting according to the slogan “igus® the-chain”, tries to find the most suitable
system solution with and for each customer.

E6.1: the new generation of low-noise, smoothly operating e-chains with inner
heights up to 80mm.

Summary

The growing requirements regarding the precision of machine tools call for technical
innovations in the area of vibration reduction. Achieving smoother operation of e-chain
systems® in dynamic applications is an important component of a successful strategy.
The avoidance of vibration by using machine components that have been optimized for low
vibration is the most cost-effective way of doing this. New solutions such as the elastic spring
element as a fastener for the links of e-chain® cable carriers make a decisive contribution
towards achievement of the goal of “low vibration machine tools”.
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Reliable
energy supply F _ﬁ-’-ﬁ'
systems

promote long-
term
cooperation

ROMI, the market leader in the Brazilian
machinery and equipment industry, is
renowned worldwide for its high-tech
products, and demands from its suppliers
high technical performance, quality and
solutions with the best price-performance
ratio. The motion plastics® specialist igus®
has been a reliable partner for 15 years.

Currently, ROMI's portfolio is composed of
various machine tools, such as turning centers,
CNC lathes, machining centers and milling
machines. The customers come from the most
diverse areas such as aviation technology,

directions.

agricultural machinery and automotive industry
as well as consumer goods production.

ROMI has been relying on e-chain systems
and chainflex® cables from igus® for almost
all machine and plant lines, which have to
withstand  demanding movements, high
accelerations and a high number of cycles,
as well as exposure to shocks and friction on
various surfaces.

With the new machining center ROMI DCM
620-5X Hybrid Vertical, which was first
presented in Brazil in 2017, the company aims
to meet the constant demand of the Brazilian
industry for solutions that increase productivity
and efficiency. The plant combines machining
operations and additive manufacturing (3D
metallic printing) and allows the addition of
various materials in complex profiles.

Chains resist aggressive environments

Two e-chains® from igus® are used in the
machining and coating area of the plant.
There they come into contact with oils and
abrasive powders and are also exposed to
high temperatures. The chains made of high-
performance plastics always work reliably
under these conditions and safely guide the
chainflex® cables specifically designed for
mobile applications.



DCM 620-5X

Douglas Pedro de Alcantara, Product
Development Manager - Machine-tools and
the new ROMI DCM 620-5X Hybrid Vertical
Machining Centre.




In the ROMI GL240 gantry loader, e-chain
systems® from igus® also ensure reliable cable
management. This application is an automation
system for loading and unloading workpieces
in ROMI machining centers. By using the
gantry loader, loading and unloading time
can be reduced by up to 80%, which means
significantly increased production.

Due to the high travel speeds in combination
with the limited installation space, the designers
at ROMI needed an energy supply for this
application that copes with these loads safely
and reliably over a long period of time. "We

In the latest generation of its vertical machining
centres, ROMI D, the Brazilian machine tool
manufacturer ROMI uses igus® e-chains.
"The new generation of this product line has
integrated new technologies that are even better
aligned to the specific needs of customers,"
explains Douglas Pedro de Alcantara of ROMI.
"The precision as well as the robustness and
durability of the machines, continue to be
recognised differentials of the ROMI brand."
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are known around the world for cutting-edge
technology that characterizes all our products,”
says Douglas Pedro de Alcantara, Product
Development Manager at ROMI. As a result,
e-chains® from the E2/000 series from igus®
are now being used in the gantry loaders. They
have a high strength and crossbars openable
on both sides. This makes it easier to insert or
replace the cables, which considerably simplifies
and shortens installation or maintenance.

The e-chains® of the
E2/000 series have

The e-chains® from igus® are also used here for
the movement of the x, y and z axes. In the x and
y axis of the systems, different e-chains of the
E2 family guide cables and hoses. In addition,
an E4.1L series chain is used on the z axis. It
combines strength and easy accessibility. The
rounded edges of the crossbars and separators
of the chain also ensure a long service life of
hoses and cables. In addition, the crossbars
can be easily opened, which significantly
shortens the assembly time.

>






Safe guidance for corrugated
tubes parallel to an e-chain’

TUB is an addition to our E4 modular system. The outer links have a clip feature that
enables PMA clips to be easily clipped on. In this way, corrugated tubes can be routed
parallel to an e-chain. Additional guidance for corrugated tubes

@ Easy access to the corrugated tubes

@ Quick replacement of the hoses is possible

@ Save installation time and cost

@ Easy to install, without any additional screws or tools
@ For many E4.1/E4.1L series

Typical application areas:

General mechanical engineering,

machine tools, laser cutting machines, wherever something

needs to be guided (retrospectively) outside the chain cross section.

6 www.igus.com/E4-1

External guidance of
corrugated tubes

Easy to install, without any additional screws or tools

Available for different nominal widths
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State-of-the-
art technology
in tough
operating
conditions

Messer  Cutting Systems increases
productivity by using igus® e-chains. Just
like igus® Messer Cutting Systems focuses on
innovative technologies that satisfy the specific
requirements of its customers. The machine
components and systems which the company
develops are used in a wide variety of industrial
applications and are therefore chosen to

achieve the maximum service life.

The MultiTherm machine allows plasma
cutting (straight or bevelled), oxy fuel cutting
with various torches, marking workpieces,
or a combination of all these processes, with
longitudinal units arranged side by side to ensure
high-quality cuts. According to manufacturer’s
specifications the key differentiator of the
MultiTherm series is that it “is nine times less
expensive than other conventional machines
on the market, while having nine times more
output.” In terms of productivity, it is therefore
setting new standards on the market.

The MultiTherm can hold 11 cutting
suspensions / torches (10 installed in the
front and one in the back). To accommodate
the cables and hoses for all housings safely in
a very limited space, special importance was
placed on the energy supply system. Messer’s
technicians in Brazil worked closely with the
team of the motion plastics® specialist igus®
_ to develop a design in which the
) inside

e-chains® were nested




MultiTher™

mbly of a MultiTherm system at the Messer factory in Brazil. A total of eleven
pension mounts are used; igus® e-chains® were the best option for Messer in terms of
ly when laying and operating the cables and hoses. To reduce installation space, the
are nested inside each other.

. .=

each other. This reduced the installation space
and ensured safe guidance of the cables and
hoses. Here e-chains® from the 3500 series

with bend radii of 150mm and 250mm were
used. An autoglide system ensures that

the chains slide straight over each other. The In  Messer's MultiTherm  cutting
special comb-like crossbars enable the chain to machines, igus® 3500 series e-chains
basically guide itself, which means there is no are used.

need for an additional guide trough.

Image left: Messer's current flagship project is the MultiTherm machine, which meets the
highest quality standards and increases productivity. In addition to cutting metal sheets,
the machine cuts unalloyed strip steels to the specifications of manufacturers in the con-
struction sector.
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A robust, all-round bend radius stop-dog
prevents cables and hoses from kinking.

Openable quickly - TRCF and
TRLF series with a snap lock
mechanism for quick opening.

Streamlined chain guidance - integrated
spring rods generate a retraction force that
prevents loop formation.



The universal

combination P N
machines from f \ 7
ERMAFA: milling | &
and deep-drilling '| <
technology in g [

one —

Chip-proof e-tube for combination machine
used for milling and drilling.

In this machine tool, extremely high requirements
are placed on the energy supply system that
delivers energy to the main lead screw. Dust,
dirt and drilling oil from the outside result in

extremely high levels of stress. From the inside,
heavy hydraulic hoses are the main factors that
affect stability. To ensure good performance
data of the universal machine over the long
term, the manufacturer uses an especially chip-
proof plastic energy tube for supply purposes. It
protects and carries all cables and hoses.







"Continuous exposure to dirt is the biggest
challenge for the deep-drilling and milling
machine," explains Thomas Gemeinhardt,
managing director of ERMAFA Sonder-
maschinen- und Anlagenbau GmbH, Werk
AUERBACH. "Another problem is that the
performance requirements of the machine tools
are increasing but the space on the inside remains
the same." To reliably supply the main tool with
energy, Auerbach uses the "RX", a new kind of
e-tube from igus® for its multifunctional "AX-TLF"
type series for which miling technology and deep-
driling technology are combined in one machine.
It is almost 100% chip-proof and, even used
continually, provides reliable cable protection.



-

Extremely chip-proof "RX" energy tube

"Due to the enhanced milling performance, we
had looked for an even more robust energy
supply solution for a customer in the context
of a retrofit with newly installed pressure
hoses. It did not take us long to find what
we wanted", says Thomas Gemeinhardt in
retrospect. Since then, we have only used
"RX" energy tubes from igus®, installation size

40, in the combined miling and deep-drilling
machine. With their further improved standard

chip-proof characteristic, the new "RX" tubes
have supplemented the "E2" and "E4" energy
tubes since 2009.
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For the drylin® W product range,

igus® supplies customized curved

rails with matching carriages.




The easy way to open and close
machine guard doors with igus’
drylin’ linear guide systems

The linear system for maximum design freedom

With our drylin® W linear guides, you have a cost-effective, pre-assembled
system at hand that allows you maximum flexibility in design and easy installation.
@ 14 rail profiles, 50 carriage versions

® 100% free of maintenance and lubrication

@ Resistant to corrosion, dirt and moisture as well as wear-resistant

@ Up to 40% more cost-effective than recirculating ball bearing guides

Ideal for sliding doors: hybrid roller bearing smooth-running, no tangling

and self-lubricating due to combination of sliding elements and ..

roller bearings

Operator panels pivot easily iglide® PRT slewing rings are ready-to-install
for self-lubricating, dry operation. They consist of rings made of lightweight
anodized aluminum or stainless steel, which move on sliding elements made of
our tribologically optimized iglide® materials. They have been used successfully in
operator panels of machine tools for a long time. Absolutely maintenance-free

@ Easy to install and replaceable sliding pads

@ High wear resistance

@ Save installation time and cost

@ For very high loads and high stiffness

Typical application areas:

General mechanical engineering, machine tools,
laser cutting machines, wherever something needs
to be guided (retrospectively) outside the chain
cross section.

6 www.igus.com/prt




Linear axes
and electric
motors for
automated
door
adjustment

If door adjustment has to be completely
automated, our linear axes are used with
connection to our drylin® electric motors. With
a wide range of linear systems - from axes
with lead screw or toothed belt drives, from
lightweight plastic systems to solid solutions
made of stainless steel - we can offer the right
solution for every situation. The linear systems
and drive are available from us from a single
source. Stepper motors, DC motors or EC/
BLDC motors: with the electric motors from our
drylin®E product range, anything is possible!

Perfectly aligned to the
complete system: to ensure
that the right axis and
electric motor end up in
your shopping cart, you can
use our drive technology
configurator to put together
the system of your choice

Y



Discover drylin’linear axes in
the shop ...

6 https://www.igus.com/info/linear-actuators
1 g

and find the matchlng
drive for it:

6 https://www.igus.com/info/stepper-motors



igus’ ReBel’
lightweight
robot for Low
Cost
Automation

Weighing just 8kg, the ReBel® robot is
lightweight.

It is designed to be as flexible and easy as
possible to adapt to the respective machine
environment. The compact and space-saving
design with integrated control system in the
base contributes to this. The low-cost robot
with 4 or 6 degrees of freedom does not require
a control cabinet.

86-87

Programmed and tested quickly. Starting
right away, you can program and test your
individual service robotics application
before purchase. Start right away with pre-
programmed projects for various kinematic
elements such as, e.g. the ReBeL.




drylin® delta robot

Thanks to its simple modular system, the drylin®
delta robot can be easily assembled or ordered
directly as a preconfigured kit. The lightweight,
self-lubricating and maintenance-free bearing
technology enables a long-lasting and precise
solution for pick & place tasks - and that at a pick
rate of 60/min.

6 www.igus.com/delta

Consisting of linear axes, motors and motor
control system, drylin® linear robots enable a
wide range of movements in the xyz direction.
The components are self-lubricating, corrosion-
free and lightweight. Pick & place applications
are typical, but the areas of responsibility are
diverse. The igus® Robot Control provides you
with a graphical user interface for programming
and controlling your linear robot.

6 www.igus.com/info/gantry-robots

-SNDI

Oloulyoew/Lod




igus’ robolink” modular
system for low-cost robotics

The new robolink®

modular system for robotics
makes it possible to automate manual work steps
quickly, easily and cost-effectively at any time.
Articulated arms in various lengths and sizes are
available. The number of self-lubricating joints used
ranges from two to six, and the robot can be equipped
with various tools (e.g. grippers, suction cup, camera,
. etc.) as desired.
robolink® robot components are characterized by
their modularity. As a modular system, a robot
' arm can be configured as desired and
4 therefore economically, and moreover it
is also possible to obtain ready-to-use
complete systems.

6 www.igus.com/robolink
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RBTX - the
marketplace for

robotics components
The RBTX platform brings users
and suppliers of low-cost robotics
components together quickly and
easily. Users can find gantries,
robot arms, end effectors, camera
modules, control systems and
much more centrally in one place -
and can find individual components
or assemble entire robots.

‘ www.rbtx.de
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To your specification.

@ https://www.igus.com/info/custom-parts-services
90-91



Special parts: printed, injection

molded or from bar stock

We can do things differently: customized solutions, special types, special
materials, special quantities - (almost) anything is possible

Standard parts do not suit every application. That is why we also manufacture
several customer-specific special parts. We have 55 years of experience dealing
with complex molds, complicated contours and special materials.

From prototypes and small batches to small series to high volume production:
the right production process for an affordable product 3D-printed, machined
from bar stock, or injection molded: We have a wide range of manufacturing
options for bespoke designs. We would be happy to advise you on the most
technically and economically efficient manufacturing method and recommend the
perfect plastic material.

3D printing service

Extremely wear-resistant special parts in 1-3 days.

Your individual component made of self-lubricating and abrasion-resistant iglide®
high-performance plastics. Only a few steps are needed: upload CAD model,
select manufacturing process and material - done. You can immediately see the
price and can order or inquire about your component immediately.

6 www.igus.com/3d-print-service
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Research and development:
more than 15,000 tests annually
- in the igus’ laboratory

Better products for less — a key element is the industry's largest test laboratory
Every igus® product is tested thoroughly before it is made available for sale. To this
end, we have been operating our own test laboratory since 1985. With a floor area
of 41,000ft?, it not only is the largest test laboratory for tribopolymers in the industry
in terms of area, but also conducts the highest number of product tests and test
procedures. There are over 15,000 tests a year, with 10 billion e-chain® cycles,
3,500 tested cables and 450 bearing test stations.

The test data flows into our online tools, which make it possible to determine the
cost-effectiveness and safety of our products online easily, quickly and around the
clock. This means a high degree of transparency for our customers, enabling them
to find the most cost-effective, functioning solution to their problem.

To achieve maximum realistic conditions, we also test customer applications and
conduct industry tests. 400 customer-specific examinations are conducted every
year. We would be happy to test your specific application.

@CHa

Tested

Outstanding chip-tightness in realistic
ambient conditions Chip penetration test

- various types of tube were exposed to a
defined quantity of chips. After 251,900 cycles,
only 0.1 oz of chips were found in the interior
of the RX tube. We test for you as well in
relation to specific industries and applications

- talk to us!
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@ twisterband with chainflex® cables
@ Test for torsion and twisting
@ Rotate up to 7,000°

® All-round e-chain® system E4.1
@ Test for service life and wear
@ Test with e-chains® and chainflex® cables

|
B A

@ dry-tech® bearing technology with over 11,000
tests on an area of 300m?

@ Load tests rotating, pivoting, linear, tumbling, at
high and low temperatures, under water, when
exposed to dirt and much more.

94-95




@ Measuring system cable CF11.D

@ Tested for more than 65 million strokes in
e-chains®
@ With a bend factor of 9.4xd

The world's largest test database has been
created from over 15,000 tests per year. This
database gives us the ability to always select
the right product for your specific application.
Individual tests for your industry are also
possible.

6 www.igus.com/test-lab

@ Ethernet bus cable Cat 5e, CF-
BUS.045

@ Tested for more than 76 million
strokes in e-chains®

@ With a bend factor of 9.4xd

Extensive
test
database
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From a garage in Cologne to the global
market with ideas and tribopolymers.

What began in 1964 in a garage in Cologne
with a single injection molding machine and
confidence in the potential of polymer materials
grew to be a globally active enterprise. Today,
the 4,500 employees come up with new ideas
daily, make high-quality products, ensure
streamlined processes and delivery times and
stay close to the customer. igus® dispatches
around 5,500 consignments per day. To ensure
speedy service and individual consulting, 14
storage and assembly centers around the world
are available to customers.
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#24,500 employees and."é'l
: locations worldwide




igus® worldwide

igus® Distributors

igus® GmbH
Spicher Str. 1a

51127 KoIn

Phone 02203 9649-0
Fax 02203 9649-222
info@igus.de

2 Argentina

Borintech SRL

Av. Elcano 4971
G1427CIH Buenos Aires
Phone +5411 4556 1000
Fax +5411 4556 1000
igus@borintech.com

3 Australia

Treotham Automation Pty. Ltd.
14 Sydenham Road
Brookvale NSW 2100

Phone +61 2 9907-17 88

Fax +6129907-1778
info@treotham.com.au

igus® polymer
Innovationen GmbH
Photo-Play-StraBe 1
4860 Lenzing

Phone +43 7662 57763
Fax +43 7662 57751
igus-austria@igus.de

5 Belarus

S000 Hennlich

Biryuzova street, 4/5, office 1012
220073 Minsk

Republik Belarus

Phone +375 17 258 88 28
Fax +37517 373 39 26
info@hennlich.by

6 Belgium/Luxemburg

igus® B.V.B.A.
Jagersdreef 4A

2900 Schoten

Phone +32 3 330 13 60
Fax +3233137991
info@igus.be

7 Bosnia + Herzegowina

HENNLICH industrijska
tehnika d.o.o.

Tvorni¢ka 3
(Energoinvest-zgrada C&0)
BiH-71210 llidza - Sarajevo
Phone +387 33 451 439
Fax  +387 33 451 439
info@hennlich.ba

igus® do Brasil Ltda.

Rua Anténio Christi, n° 611
Parque Industrial Il - FAZGRAN
Jundiai — CEP 13213-183 - SP
Phone +55 11 3531-44 87
Fax +55 11 3531-4488
vendas@igus.com.br

9 Bulgaria

Hennlich OOD, BG

4003 Plovdiv, Bulgaria
147A, Brezovsko shose Str.,
Rota center, fl. 3

Phone +359 32 511 326
Fax  +359 32 621 929
office@hennlich.bg

igus® Office Canada
Suite 100-180

Bass Pro Mills Dr
Vaughan, ON L4K 5W4
Phone +1 905 7608448
Fax  +1 905 7608688
webmaster@igus.com

98-99

11 Chile

Vendortec

Avda. Los Pajaritos 3195,

Oficina 1410

Edificio Centro Maipu

Maipu — Santiago

Phone +56 22 710 58 25
+56 23 245 02 00

ventas@vendortec.cl

12 China

igus® Shanghai Co., Ltd.
No.50, North Huancheng Road
Fengxian district

Shanghai 201401

P. R. China

Phone +86 21 8036 6999
Fax +86 218036 6116
cnmaster@igus.net

13 Colombia

PRODUCTOS | SAS
Carrera 28a, 15-18 Local 1,
Paloquemao, Bogota
Phone +57 1 561 2959
ext. 113
igus@igus.com.co

14 Costa Rica

Enesa Equipos

Neumaticos S.A.

Del Colegio Marista

100 este, 200 sur, 25 este
Urbanizacion Ciruelas
Alajuela, Costa Rica

Phone +506 2440-2393

Fax  +506 2440-2393
equiposneumaticos@enesa.net

15 Croatia
Hennllch Industrijska

Stupmckoobreska 17
Stupnicki Obrez

10255 Gornji Stupnik
Phone +385 1 3874334
Fax +385 13874336
hennlich@hennlich.hr

16 Czech Republic

HENNLICH s.r.o.
Ceskolipska 9
412 01 Litoméfice
Phone e-chains®
+420 416 711332
Phone Plain bearings
+420 416 711339
Fax  +420 416 711999
lin-tech@hennlich.cz

17 Denmark

igus® ApS

Lysholt Alle 8

DK-7100 Vejle

Phone +45 86 603373
Fax +4586603273
info@igus.dk

18 Ecuador

Ecuainsetec

Yugoeslavia N34-110 y Azuay
Quito

Phone +593 2 2263757

Fax  +593 2 2461833
infouio@ecuainsetec.com.ec

19 Egypt

IEE International Company
for Electrical Engineering
2nd floor, 25 Orabi St

Down Town, Cairo

Phone +202 25767370

Fax +202 25767375
sales@iee-egypt.com

igus® OU

Vana-Tartu mnt 79a
75312 Peetri

Phone +372 667 5600
info@igus.ee

21 Finland

OEM Finland OY
Fiskarsinkatu 3

20750 Turku

PL 9, 20101 Turku
Phone +358 20 7499499
Fax  +358 20 7499456
info@oem.fi

igus® SARL

49, avenue des Pépiniéres
Parc Médicis

94260 Fresnes

Phone +33 1 49840404
Fax  +33 149840394
info@igus.fr

23 Greece

J. & E. Papadopoulos S.A.
12 Polidefkous str

Piraeus, 185 40

Phone +30 210 4113133

Fax +30210 4116781
sales@papadopoulos-sa.com

24 Hong Kong

Sky Top Enterprises Ltd.
Room 1806 ; Block C; Wah
Tat Industrial Center; Wah Sing
Street; Kwai Chung Hong Kong
Phone +852 23318928

Fax  +852 24269738
info@skytop.com.cn

25 Hungary

igus® Hungaria Kft.
Ipari Park u.10.

1044 Budapest
Phone +36 1 3066486
Fax +36 14310374
info@igus.hu

25 Hungary

Tech-Con Kift.

Vés6 utca 9-11

1133 Budapest

Phone +36 1 4124161
Fax  +36 14124171
tech-con@tech-con.hu

igus® (India) Pvt. Ltd.
36/1, Sy No. 17/3

Euro School Road,

Dodda Nekkundi Industrial
Area, - 2nd Stage
Mahadevapura Post
Bangalore 560048

Phone +91 80 68127800
Fax  +91 8068127802
info-in@igus.net

27 Indonesia

PT igus® Indonesia
Headquarter Indonesia
Taman Tekno BSD
Sektor XI, Blok L1 No. 15
Tangerang Selatan 15314
Phone +62 21 7588 1933
Fax +62 21 7588 1932
info@igus.co.id

28 Ireland

igus® Ireland

Caswell Rd
Northampton NN4 7PW
Phone +44-1604 677240
Fax  +44-1604 677242
sales@igus.ie

29 Israel

Conlog LTD

P.O. Box 3265

17 Hamefalssim Str.
Industrial Zone Kiryat Arie
Petach-Tikva 49130
Phone +972 3 9269595
Fax  +972 3 9233367
conlog@conlog.co.il

30 ltaly 41 Myanmar

igus® S.r.l.

Via delle Rovedine, 4
23899 Robbiate (LC)
Phone +39 0395906.1
Fax  +39 0395906.222
igusitalia@igus.it

31 Japan

igus® k.k.

Arcacentral 15F, 1-2-1 Kinshi,
Sumida-ku Tokyo JAPAN

Zip 130-0013

Phone +81358 192030

Fax +81358192055
info@igus.co.jp

32 Kenya

Mantrad Ltd.

Sterling House, 1St. Floor
Moi Avenue, Mombasa
Phone + 254 722 706 830
Fax + 254 720 765 566
info@mantrad.co.ke

33 Latvia

Techvitas SIA

Daugavas iela 38-3
Marupe, LV-2167

Phone +371 22 325 004
i_igusLettland_G@igus.de

34 Lebanon

Mecanix Shops SAl

Horsh Tablet - Ste Fma bivd
P.0.Box: 55384 Beirut
Phone +961 1 486701

Fax +9611 490929
sales@mecanixshops.com

35 Lithuania

Hitech UAB

Terminalo g. 3

54469 Biruliskiu k. (Kauno LEZ)
Kauno raj.

Phone +370 37 323271

Fax  +370 37 203273
info@hitech.It

36 Mazedonien, Albania,
Kosovo

Hennlich doo Beograd
Radomira Markovi¢a 1/3
11222 Beograd

Phone +381 11 63 098 17
Fax  +381 11 63 098 20
office@hennlich.rs

37 Malaysia

igus® Malaysia Sdn Bhd
Suite 1601-1, Level 16,

Tower 2, Wisma AmFirst,
Jalan SS 7/15 (Jalan Stadium),
47301 Kelana Jaya, Selangor
Phone +6083 7803 0618

Fax +603 7886 1328
info@igus.my

38 Morocco

AFIT

5, Rue Amir Abdelkader
20300 Casablanca

Phone +212 522 633769
Fax +212 522 618351
souria.vu@premium.net.ma

igus® México S. de R.L.de CV.
Boulevad Aeropuerto Miguel
Aleman 160 Int. 135

Col. Corredor Industrial Toluca Lerma
Lerma, Estado de México C.P. 52004
Phone +52 728284 3185

Fax  +52 728284 3187
fmarquez@igus.com

40 Middle East (except of UAE)

JISigus Middle East FZE
FFO7, Jebel Ali Free Zone
PO Box- 17483

Dubai, United Arab Emirates
Phone +971 4222 1185
Fax  +971 4222 1186
info@jisigus.com

Sea Lion Co. Ltd.

181 Bo Myat Tun St
Botataung Yangon

11161 Myanmar

Phone +95 129 97 97

Fax +95 12027 51
zaw.m.thant@sealionmyanmar.com

42 Netherlands

igus® B.V.
Sterrenbergweg 9
3769 BS Soesterberg
Phone +31 346 353932
Fax  +31 346 353849
info@igus.nl

42 Netherlands —
dry-tech®

Elcee B.V.

Kamerlingh Onnesweg 28
NL-3316 GL Dordrecht
Phone +31 (0)78-654 47 77
Fax +31(0)78-654 47 33
info@elcee.nl

43 Nigeria

Deepee Industrials Ltd.

11 Ishaga Road Surulere
Lagos

Phone +234 803 3899107
ovoachinike@deepeeindustrials.com

44 New Zealand

Treotham Automation Pty Ltd.
Level 4, 21 Putney Way
Manukau, Auckland 2104
Phone +64 9 278 6577

Fax +64 9278 6578
info@treotham.co.nz

45 Norway

ASI Automatikk AS

Sankt Hallvards vei 3, port 8
3414 Lierstranda

Phone +47 9006 1100
info@asiflex.no

46 Peru

PROIGUS S.A.C.

Calle Bolivar 388/0f. 203
Miraflores

Lima 18 — Peru

Phone +51 1 2414370

Fax  +51 12428608
profacoventas@profaco.com

47 Pakistan

GEMS International Trading
501, Windsong Place, Block 788,
K.C.H.S, Off Shaheed-e-Millat Rd.
Karachi - 756350

Phone +92 21 34531505
marketing@gemsinter.com

48 Philippines

Silicon Exponents Corp.
Unit 1-B, 8414 LMN Bldg.

Dr. A. Santos Avenue Brgy.BF
Homes Sucat Parafiaque City
1700 Philippines

Phone +63 2 8250 126/135
Fax  +63 2 8250 141
ryemrigor@sieplus.ph

49 Poland

igus® Sp. z 0.0.

ul. Dziatkowa 121C
02-234 Warszawa
Phone +48 22 8635770
Fax  +48-22 8636169
info@igus.pl

50 Portugal

igus® Lda.

R. Eng. Ezequiel
Campos, 239

4100-231 Porto

Phone +351 22 6109000
Fax  +351 22 8328321
info@igus.pt



Offices and distributors worldwide www.igus.com/contact
Have your questions answered on site. There are igus® offices and distributors in 73 countries

o

51 Romania

Hennlich SRL

Str. Timotei Cipariu, Nr. 5-7
310213 Arad

Phone +40 257 211119
Fax  +40 257 211021
igus@hennlich.ro

52 Russia

000 Hennlich

Room 14

Naberezhnaya reki Lazuri, 15A
170028 Tver

Russian Federation

Phone +7 4822 787 180

Fax  +7 4822787 180, add. 380
hennlich@hennlich.ru

53 Serbia + Montenegro

Hennlich doo Beograd
Radomira Markovica 1/3
11222 Beograd / Srbija
Phone +381 11 63 098 17
Fax +381 11 63 098 20
office@hennlich.rs

54 Singapore - ASEAN HQ

igus® Singapore Pte Ltd

84 Genting Lane

#06-03 Axxel Innovation Centre
Singapore 349584

Phone +65 6487 1411
info@igus.com.sg

55 Slovakia

Hennlich s.r.o.

Na Bystricku 16

SK-036 01 Martin

Phone +421 43 421 2352
lintech@hennlich.sk

56 Slovenia

Hennlich d. o. 0.

Ulica Mirka Vadnova 13
SI-4000 Kranj

Slovenija

Phone +386 4 53206-10
info@hennlich.si

w

¥

57 South Africa 61 Switzerland 66 UAE + Oman

igus® Pty. Ltd.

Unit 29

Midline Business Park

Cnr Le Roux & Richards Drive
Midrand 1682

Phone +27 11312-1848

Fax  +27 11312-1594
sales.sa@igus.de

58 South Korea

igus® Korea Co. Ltd.
Venture-ro 12-42,
Yeonsu-gu

Incheon city, 22011
Phone +82 32 82129-11
Fax  +823282129-13
kr-info@igus.net

59 Spai

igus® S.L.U.

Ctra. Llobatona, 6
Poligono Noi del Sucre
08840 Viladecans - BCN
Phone +34 93 647 39 50
Fax  +34 93 647 39 51
igus.es@igus.es

60 Sweden

igus® AB

Berga Allé 1

254 52 Helsingborg
Phone +46 42 329270
Fax  +46 42 211585
info@igusab.se

60 Sweden - the-chain

OEM Automatic AB
Box 1011 Dalagatan 4
573 28 Tranas

Phone +46 75 2424100
Fax  +46 75 2424159
info@oemautomatic.se

60 Sweden - dry-tech®

Colly Components AB
Raseborgsgatan 9

0. Box 76
164 94 Kista
Phone +46 8 7030100
Fax  +46 8 7039841
info@me.colly.se

igus® Schweiz GmbH
Winkelstr. 5

4622 Egerkingen

Phone +41 62 388 97 97
Fax +4162 38897 99
info@igus.ch

igus® Taiwan Company Ltd.
5F, No. 35, 24th Road
Taichung Industrial Park
Taichung 40850

Phone +886 4 2358-1000
Fax  +886 4 2358-1100
info@igus.com.tw

63 Thailand

igus® Thailand Co., Ltd
1340 Soi Bangkok-Nonthaburi 30,
Bangkok-Nonthaburi Rd.,
Bangsue, Bangsue

Bangkok 10800

Phone  +66 (0)2 587 4899
Fax +66 (0)2 587 4898
info@igus.co.th

64 Tunisia

BOUDRANT

53, Avenue de Carthage
1000 Tunis — Tunisia
Phone +216 71340244
Fax  +216 71348910
info@boudrant.com.tn

65 Turkey

igus® Turkey

Gzeller Org. San. Bolg.
Galvano Teknik San. Sit.
Cumbhuriyet Cad. 2/32

P.K. 41400 Gebze / Kocaeli
Phone +90 262 502 14 08
Fax +90 262 502 14 19
info@igus.com.tr

65 Turkey

HIDREL Hidrolik Elemanlar
Sanayi ve Ticaret A.S.
Percemli Sk. No. 7

Tunel Mevkii

34420 Karakdy / Istanbul
Phone +90 212 2494881

Fax  +90 212 2920850
info@hidrel.com.tr

Unigroup FZE

Plot of Land M6-01
Sharjah Airport Free Zone
P.O. Box 120300
Sharjah - U.A.E.

Phone +971 6 55678386
Fax  +971 6 5578387
automation@unigroup.ae

67 United Kingdom
igus®

Caswell Rd
Northampton NN4 7PW
Phone +44 1604 677240
sales@igus.co.uk

68 Ukraine

Hennlich Ukraine LLC (HQ)
Kramatorska Street 15
84100 Slovyansk City,
Donetsky Region

Phone +38 06262 33540
hennlich@hennlich.com.ua

68 Ukraine

Cominpro GmbH

Romena Rollana 12,

Office 100

61058 Kharkov

Phone/Fax +38 057-7174914
Mobile +38 060-4012625
cominpro@gmail.com

69 Uruguay

Larrique Rulemanes SA
Galicia 1204
Montevideo-Uruguay
Phone +598 29021773
Fax  +598-29084824
larrique@larrique.com.uy

70 USA

igus® inc.

257 Ferris Avenue

P.O. Box 14349

East Providence

RI 02914

Phone +1 401 4382200
Fax  +1 401 4387270
webmaster@igus.com

71 Venezuela

Neumatica Rotonda C.A.
Prolong Av. Michelena
C.C. Atlas Locales B-10y
B-11
Valencia, Edo. Carabobo
Phone +58 241 832.64.64
+68 241 832.32.50
+68 241 838.88.19
Fax  +58 241 832.62.83
ventas@neumaticar.com

igus® Vietnam Company Ltd
Unit 4, 7th Floor, Standard
Factory B, Tan Thuan Export
Processing Zone

Tan Thuan Street

District 7, HCM City, Vietnam
Phone +84 28 3636 4189
info@igus.vn

73 Cyprus
G.C.V. Spare Parts & Services
Ltd (HQ)

Industrial Area Anatoliko
8068 Pafos

Phone +357 26 812444
Fax +357 26 812447
igus@gcv-parts.com
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Subject to technical alterations.

Disclaimer legal information: The information in this catalogue, and the
technical data in particular, is based on our current knowledge [as of
08/2022] of the products described. The information in this catalogue
does not constitute a legally binding assurance of certain properties or

of suitability for a specific purpose. Due to constant technical refinement,
we reserve the right to make technical changes to products at any time.
Subject to printing errors. Copyright The articles and diagrams published

in this brochure are protected by copyright. Any use not permitted by
copyright law requires prior written consent from igus® GmbH. This
specifically includes copying, editing, translation, storage, processing, and
reproduction of content in other (electronic) media, databases, and systems.
The terms "igus", "Apiro", "CFRIP", "chainflex", "chains for cranes",
"conprotect”, "CTD", "drygear", "drylin", "dryspin”, "dry-tech", "easy chain",

"e-chain”, "e-chain systems", "e-ketten", "e-kettensysteme", "e-loop",

"e-spool", "e-skin", "flizz", "ibow", "igear", "iglidur", "igubal", "igumid",

"kineKIT", "manus", "motion plastics", "pikchain", "plastics for longer life",

"print2mold", "readycable”, "readychain”, "ReBel", "robolink", "speedigus",
"tribofilament”, "triflex", "xirodur" and "xiros" are protected by trademark
laws in the Federal Republic of Germany and also internationally, where

applicable.




