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Production in the cleanroom >

1. A booming trend: production in the cleanroom
More and more industry segments have to manufacture their products
under clean conditions. Whereas 50 years ago these included only the
emerging semiconductor industry, aerospace technology and perhaps the
nuclear industry, today there are numerous industry segments in which
clean or at least controlled ambient conditions are required for production.

Cleanroom compatibility is now one more important characteristic added to
the long list of features that make a product suitable for a given application.

These cleanrooms need to have suitable production equipment, including of
course all those components that are built into the machines and systems in
the cleanroom. Ultimately, all suppliers of machine components and parts
must prove that their products are appropriate for use in a cleanroom.
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2. Cost-effective automation for the cleanroom

ISO class 7
Electric cylinder DNCE

ISO class 5
Standard cylinder DSBF

ISO class 3
Specially adapted components:
fluidic muscle DMSP

Which Festo products are suitable in clean environments?
This catalogue takes a look at this characteristic and classifies products accordingly.
Festo has therefore tested a specific selection of its series products to determine their suitability for use in cleanrooms. This cross-section of our
product range is designed to allow our customers to solve the majority of
automation tasks using components that are always available, anywhere in
the world.
There is currently no internationally recognised method for testing and
certifying cleanroom suitability. Yet we know that many of our products are
suitable for use in cleanrooms, even without specific certification. Almost all
products in the Festo portfolio can be used in a cleanroom ISO class 7 or
higher. In this catalogue we will show you which Festo products can also be
used in lower cleanroom classes. These components cater to the majority of
today's application requirements. The parts do not even need to be
packaged specially for the cleanroom – an expensive process that is usually
completely unnecessary. However, it is essential to consider where exactly
the components will be used. Every application has different areas with
varying requirements in terms of cleanroom class.

We also know from experience that almost any piece of equipment designed
for cleanroom use can be assembled and shipped in a normal environment.
The final cleaning procedure takes place at the destination site.
All information in this catalogue refers to the suitability of Festo products in
terms of the airborne particles emitted by the components in question. No
information is provided on chemical or biological contamination.

Outside of the production cell ISO 7
Production cell with separate ventilation (mini-environment)

Workflow/conveyor
ISO 5

Above the workpiece
ISO 4
Below the workpiece
ISO 5 or 6

Below the workflow/conveyor
ISO 7

Figure 1: Where a piece of equipment is used is decisive for the required cleanroom class

What is important for you to know is that the Festo products comply with the specified cleanroom class during operation.
This is confirmed by the aforementioned ISO classification.
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3. For sensitive applications: the 2-stage consultation concept
Of course, highly sensitive applications come with stricter requirements. We
are happy to analyse these together with our customers in order to deter
mine the correct solution. This is where the 2-stage consultation concept
from Festo comes in.
In the first stage, our specialists work with you to assess the task at hand.
During these discussions, it often turns out that a component from our
standard product range with ISO class 5 or 6 fulfils the requirements of the
application perfectly.

Whether you use our standard components in a cleanroom or make use of
our extensive expertise in cleanroom applications, Festo has more than
15 years of experience in providing cleanroom solutions.
All that knowledge is at your disposal.

If the required functionality can only be achieved with an ISO class 4
component, we will look into making design modifications to our standard
products. You will receive an offer from the Customer Solutions division at
Festo straightaway.
Our many years of experience and optimised process sequences make all
the difference and make this type of solution usually economically feasible,
even in small quantities.

Consultation concept
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4. The goal for tomorrow: a consistent global qualification method
There is currently no internationally recognised test or qualification method
for ensuring that products are suitable for cleanroom use. Each manufac
turer can use its own test method for classifying equipment and publish the
data obtained with that method.
As long as the manufacturers describe and explain their individual methods,
there is nothing wrong with this – with one exception: it is very difficult to
compare cleanroom compatibility between products as a result.

This supplement to ISO 14644 is likely to closely follow the German direc
tive VDI 2083-9.
Festo contributed to the development of VDI 2083-9, and has already been
applying the procedure it describes ever since its publication. It is now only
a matter of time before a standardised global qualification method will be
available.

In order to counteract the lack of consistency in the tests and ensure greater
transparency, technical committee ISO 209 has been developing a universal,
internationally valid procedure since 2012. This method is scheduled to be
defined within the next two years in ISO 14644-14, "Assessment of suitability for use of equipment by airborne particle concentration".

Visual particle counter

IThe following section classifies Festo components in accordance with the
various ISO-14644-1 cleanroom classes, thus confirming their suitability for
a particular cleanroom class . This means that the component in question
will not contaminate the listed cleanroom class if it is used there.

2015/01 – Subject to change – Product overview cleanroom

There are several other factors to consider when using production equipment. For example, an active, moving component influences the cleanroom
differently than a passive, inactive component. The experts at Festo have
built up the necessary level of specialist knowledge over a period of more
than 15 years – knowledge that is at your disposal whenever you need it
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5. How does Festo qualify its products?
Festo follows the test procedure defined in the VDI 2083-9 directive.

Laminar air flow

Air supply

Test
specimen

Load
Critical range

Measuring volume: 28.3 l/min

Visual particle
counter

Figure 2: The direct measuring procedure in accordance with VDI 2083-9

With the direct measuring procedure, the test object is first of all scanned by
a particle detector in a "mini-environment" which complies with ISO
14644-1 class 3. This procedure is used to pinpoint the critical areas. These
are the places where most of the particles are generated, for example the
area immediately around the piston rod seal on pneumatic cylinders. The

advancing and retracting motion results in particles being discharged into
the atmosphere. The average particle concentration at this point is then
measured for a period of 100 minutes. During measurement, the cylinder is
operated at 80% of its maximum permissible load.

The test setup

Adjusting the test setup

Particle detector on the test setup
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6. Framework of standards
The concentration of airborne particles in cleanrooms is kept below a
specified limit through the use of ingenious ventilation technology. These
limits are defined in the ISO 14644 series of standards.

Even today, the “old” classifications in accordance with US Federal Standard
209 are still quoted regularly. This standard was the definitive guide for
almost two decades. It was characterised by its clear presentation of
particle concentrations using the reference size of 0.5 µm.

ISO 14644-1:1999 was the first and fundamental standard of this series. It
was originally based on US Federal Standard 209 E issued in 1988, and has
been continuously revised and supplemented since its initial publication.
Technical committee ISO 209, “Cleanrooms and associated controlled
environments”, is responsible for the standardisation.

In 2001, US Federal Standard 209 was withdrawn in order to make way for
the new ISO 14644-1.

ISO 14644-1 standard in comparison with US Federal Standard 209 E
ISO classification number Maximum value for particle concentration (particles per cubic metre of air)
(N)
0.1 μm
0.2 μm
0.3 μm
0.5 μm
1 μm
ISO class 1

10

2

–

5 μm
–

ISO class 2

100

24

10

4

ISO class 3

1,000

237

102

35

US Federal
Standard 209 E

–

–

–

–

–

8

–
–

ISO class 4

10,000

2,370

1,020

352

83

ISO class 5

10,0000

23,700

10,200

3,520

832

ISO class 6

100,0000

1
10
29

100

237,000

102,000

35,200

8,320

293

1,000

ISO class 7

–

–

–

352,000

83,200

2,930

10,000

ISO class 8

–

–

–

35,20,000

832,000

29,300

100,000

ISO class 9

–

–

–

35,200,000

8,320,000

293,000
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7. Passing on expert knowledge: comprehensive consultation and training
We are happy to provide our customers with detailed, expert advice in order
to help you to choose the right product for your cleanroom application.

If you require additional information and have more extensive questions in
this area, Festo Didactic offers in-depth training courses about cleanrooms
that address the subject in more detail.

Festo offers training on cleanroom topics

10
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Software tool
Pneumatic simulation

Festo Design Tool 3D
FDT 3D
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Perfect simulations replace expensive
This tool can be found
actual tests.
 either in the electronic catalogue by
The tool is an expert system that supports
clicking on the blue button
you in the selection and configuration of
"Engineering"
the entire pneumatic control chain. If
 or on the DVD under Engineering Tools.
one parameter is changed, the program
automatically adapts all the others.

The Festo Design Tool 3D is a 3D product
configurator for generating specific CAD
product combinations from Festo. This
configurator makes your search for the
right accessory easier, more reliable and
faster.
You can then order the module that
has been created with a single order
code  either completely pre-assembled
or as individual parts in a single box.
As a result, your bill of materials is
considerably shortened and downstream
processes such as product ordering, order
picking and assembly are significantly
simplified.

All ordering options are available in the
following countries: IT, IE, TR, DK, SE, NO,
NL, FI, FR, DE, BE, CH, ES, GB, ZA, AT, SK,
PL, CZ, HU, SI, RU.
This tool can be found
 either via the address:
www.festo.com/FDT-3D in the
countries listed above,
 or on the CD "FDT 3D" (part no.
135595 for countries listed above)
 or on the DVD.
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> Pneumatic
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Standard cylinders
11
Compact cylinder

Standard cylinder

Standard cylinder, Clean Design

Standard cylinder

Type

ADN

DSBC

DSBF

DNC

Mode of operation

Double-acting

Double-acting

Double-acting

Double-acting

Piston diameter

12mm, 16mm, 20mm, 25mm,
32mm, 40mm, 50mm

32mm, 40mm, 50mm, 63mm,
80mm

32mm, 40mm, 50mm, 63mm,
80mm

32mm, 40mm

Theoretical force at 6 bar,
advancing

51 ... 1178 N

415 ... 3016 N

415 ... 3016 N

415 ... 754 N

Stroke

1 ... 400 mm

1 ... 2800 mm

1 ... 2800 mm

2 ... 2000 mm

Cushioning

P: elastic cushioning rings/pads
at both ends, PPS: self-adjusting
pneumatic end-position cushioning

PPS: self-adjusting pneumatic
end-position cushioning, PPV:
pneumatic cushioning, adjustable at both ends

PPS: self-adjusting pneumatic
end-position cushioning, PPV:
pneumatic cushioning, adjustable at both ends

PPV: pneumatic cushioning,
adjustable at both ends

Description

 Piston diameter 12 ... 50 mm
in accordance with ISO 21287
 Up to 50% less installation
space than comparable
standard cylinders to ISO
15552
 For position sensing
 Piston rod with male or female
thread
 Wide range of variants

 ISO 15552 (ISO 6431, VDMA
24562)
 With the self-adjusting
pneumatic end-position
cushioning PPS  adapts
perfectly to changes in load
and speed
 For position sensing
 High flexibility thanks to the
wide range of variants
 An extensive range of accessories makes it possible to install
the cylinder virtually anywhere

 ISO 15552 with increased
corrosion protection
 Resistant to conventional
cleaning agents
 FDA-approved lubrication and
sealing on the standard design
 Long service life thanks to
optional dry-running seal
 Hygienic mounting of the
sensors possible
 Comprehensive range of
mounting accessories for just
about every type of installation

 ISO 15552 (ISO 6431, VDMA
24562)
 For position sensing
 Saves up to 11% on fitting
space compared with ordinary
standard cylinders
 Wide range of variants
 Profile slot for proximity
sensors on three sides
 No protruding proximity
sensors

Classification number to

4

5

5

6

10

100

100

1000

adn

dsbc

dsbf-c

dnc

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:
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Pneumatic drives >

Standard cylinders
11
Standard cylinder
Type

DSNU

Mode of operation

Double-acting

Piston diameter

8mm, 10mm, 12mm, 16mm, 20mm, 25mm

Theoretical force at 6 bar,
advancing

23 ... 295 N

Stroke

1 ... 500 mm

Cushioning

P: elastic cushioning rings/pads at both ends, PPS: self-adjusting pneumatic end-position cushioning, PPV: pneumatic cushioning, adjustable at
both ends

Description







Classification number to

6

ISO 6432
For position sensing
Wide range of variants
Good running performance and long service life
Piston rod with male or female thread

ISO 14644-1
Classification number to

1000

US Federal Standard 209 E
online:

dsnu

Compact, short-stroke and flat cylinders

Short-stroke cylinder

Compact cylinder

Type

ADVC

ADVU

Mode of operation

Double-acting

Double-acting

Piston diameter

6mm, 10mm, 12mm, 16mm, 20mm, 25mm

12mm, 16mm, 20mm, 25mm, 32mm, 40mm

Theoretical force at 6 bar,
advancing

4.9 ... 295 N

42 ... 754 N

Stroke

2.5 ... 25 mm

1 ... 300 mm

Cushioning

P: elastic cushioning rings/pads at both ends

P: elastic cushioning rings/pads at both ends

Description






 50% less installation space than comparable standard cylinders to
ISO 15552
 For position sensing
 Wide range of variants
 Piston rod with male or female thread

Classification number to

5

6

100

1000

advc

advu

Minimal space required
High clamping forces in a compact size
For position sensing with proximity sensor for T-slot and for C-slot
Piston rod with male or female thread

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:
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> Pneumatic
Pneumatic
drives > drives >

Cartridge cylinders and multimount cylinders
11
Multimount cylinder
Type

DMM

Mode of operation

Double-acting

Piston diameter

10mm, 16mm

Theoretical force at 6 bar,
advancing

37 ... 121 N

Stroke

1 ... 40 mm

Cushioning

P: elastic cushioning rings/pads at both ends

Description






Classification number to

6

Wide range of mounting options
Wide selection of piston rod variants
For position sensing
Piston rod with male thread

ISO 14644-1
Classification number to

1000

US Federal Standard 209 E
online:

dmm

Rodless cylinders

Linear drive

Linear drive

Type

SLG

DGO

Piston diameter

8mm, 12mm

12mm, 16mm, 20mm, 25mm

Theoretical force at 6 bar,
advancing

30 ... 68 N

68 ... 295 N

Stroke

100 ... 700 mm

10 ... 3500 mm

Cushioning

P: elastic cushioning rings/pads at both ends, YSR: shock absorber,
hard characteristic curve

P: elastic cushioning rings/pads at both ends, PPV: pneumatic cushioning, adjustable at both ends

Position sensing

For proximity sensor

For proximity sensor

Description







 Magnetic force transmission
 Pressure-tight and zero leakage
 Dirt-proof and dust-proof

Extremely flat design
Integrated precision guide
Adjustable end stops
Choice of supply ports
Available with intermediate position module

Class
Classification number to

6

6

1000

1000

slg

dgo

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:

16
14
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Pneumatic drives >

Software tool
Juggling pencils and pocket calculators This tool can be found
is now a thing of the past. No matter
 either in the electronic catalogue by
whether you have discs, blocks, push-on
clicking on the blue button
flanges, grippers, etc., this tool does the
"Engineering"
job of calculating all the mass moments of  or on the DVD under Engineering Tools.
inertia. Just save, send or print and you're
finished.

Mass moment of inertia

Semi-rotary drives

Swivel module

Swivel module

Swivel module

Type

DSM, DSM-B

DRQD, DRQD-B

DRRD

Size

6, 8, 10, 12, 16, 25, 32, 40

6, 8, 12, 16, 20, 25, 32

8, 10, 12, 16, 20, 25, 32, 35, 40

Torque at 6 bar

0.15 ... 40 Nm

0.16 ... 12.5 Nm

0.2 ... 24.1 Nm

Swivel angle

0 ... 270°

0 ... 360°

180°

Permissible mass moment
of inertia

6.5 ... 5000 kgcm²

0.075 ... 4000 kgcm²

15 ... 6700 kgcm²

Position sensing

For proximity sensor, none

For proximity sensor

For proximity sensor

Description

 Force transmitted directly to the drive shaft
via a rotary vane
 With spigot shaft, hollow flanged shaft,
tandem rotary vane and spigot shaft,
tandem rotary vane and flanged shaft

 With twin pistons based on the rack and
pinion principle
 High accuracy
 Extremely good rigidity
 Wide range of variants
 With spigot or flanged shaft

 With twin pistons based on the rack and
pinion principle
 Very high accuracy in the end positions
 Very high load bearing capacity
 Very good axial run-out at the flanged shaft

Classification number to

6

5

5

1000

100

100

dsm

drqd

drrd

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:
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> Pneumatic
Pneumatic
drives > drives >

Drives with slides
11
Mini slide

Mini slide

Mini slide

Mini slide

Type

DGSL

SLF

SLS

SLT

Piston diameter

6mm, 8mm, 10mm, 12mm,
16mm, 20mm, 25mm

6mm, 10mm

6mm, 10mm

6mm, 10mm, 16mm, 20mm,
25mm

Theoretical force at 6 bar,
advancing

17 ... 295 N

17 ... 47 N

17 ... 47 N

34 ... 590 N

Stroke

10 ... 200 mm

10 ... 50 mm

5 ... 30 mm

10 ... 200 mm

Cushioning

P: elastic cushioning rings/pads
at both ends, Y3: progressive
shock absorber at both ends

P: elastic cushioning rings/pads
at both ends

P: elastic cushioning rings/pads
at both ends

CC: shock absorber at both ends,
P: elastic cushioning rings/pads
at both ends

Position sensing

For proximity sensor

For proximity sensor

For proximity sensor

For proximity sensor

Description

 High load capacity and
positioning accuracy
 Maximum movement precision
thanks to ground-in ball
bearing cage guide
 Reliable in the event of
pressure drop thanks to
clamping cartridge or endposition locking
 Versatile mounting options
thanks to piggy-back
 Compact






 Slim design
 Ball bearing guide
 Versatile mounting options






Classification number to

5

6

6

6

100

1000

1000

1000

dgsl

slf

sls

slt

Flat design
Ball bearing guide
Versatile mounting options
Easy adjustment of end
positions

Powerful twin piston drive
Ball bearing guide
Versatile mounting options
Easy adjustment of end
positions

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:

18
16
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Pneumatic drives >

Drives with guide rods
11
Mini guided drive

Guided drive

Type

DFC

DFM, DFM-B

Piston diameter

4mm, 6mm

12mm, 16mm, 20mm, 25mm, 32mm

Theoretical force at 6 bar,
advancing

7.5 ... 17 N

51 ... 482 N

Stroke

5 ... 30 mm

10 ... 200 mm

Cushioning

P: elastic cushioning rings/pads at both ends

P: elastic cushioning rings/pads at both ends, PPV: pneumatic cushioning, adjustable at both ends, YSRW: shock absorber, soft characteristic
curve

Position sensing

For proximity sensor, none

For proximity sensor

Description













Classification number to

6

6

1000

1000

dfc

dfm

Smallest guided drive
High precision and load capacity
Minimal space requirement
Drive and guide unit in a single housing
Plain or recirculating ball bearing guide

Drive and guide unit in a single housing
Plain or recirculating ball bearing guide
High resistance to torques and lateral forces
Wide range of mounting options
Wide range of variants

ISO 14644-1
Classification number to
US Federal Standard 209 E
online:

Clamping cylinders

Clamping module
Type

EV

Clamping area

10x30, 15x40, 15x63, 20x120, 20x180, 20x75, Ø 12, Ø 16, Ø 20, Ø 25, Ø 32, Ø 40, Ø 50, Ø 63

Stroke

3 ... 5 mm

Description








Classification number to

5

Single-acting, with reset function
Clamping force 55 ... 1690 N
Compact cylinders without piston rod, with diaphragm
Flat, space-saving design
Hermetically sealed
Pressure plates and foot mounting as accessories

ISO 14644-1
Classification number to

100

US Federal Standard 209 E
online:

ev
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Products
> Pneumatic
Pneumatic
drives > drives >

Fluidic muscle
11
Fluidic muscle
Type

DMSP

Size

10, 20, 40

Theoretical force at 6 bar

480 ... 6000 N

Nominal length

40 ... 9000 mm

Max. contraction

25% of nominal length

Description









Classification number to

3

With press-fitted connection
Up to 30% less weight: a superb force/weight ratio
Single-acting, pulling
3 integrated adapter variants
10 times the initial force of a comparable pneumatic cylinder
Stick-slip-free movements
Hermetically sealed design offers protection against dust, dirt and moisture

ISO 14644-1
Classification number to

1

US Federal Standard 209 E
online:

dmsp

Software tool
This tool helps you to select the right
This tool can be found
rotary indexing table of the type DHTG
 either in the electronic catalogue by
from Festo for your application. Let
clicking on the blue button
yourself be guided by the program and
"Engineering"
enter your general parameters and you  or on the DVD under Engineering Tools.
will receive at least one suggestion for the
product best suited to your application.

Rotary indexing table

Rotary indexing tables

Rotary indexing table
Type

DHTG

Size

65, 90, 140, 220

Torque at 6 bar

2.1 ... 58.9 Nm

Pitch

2 ... 24

Description






Classification number to

6

Sturdy mechanical system
Simple planning and commissioning
Rotary table diameters: 65, 90, 140, 220 mm
Various directions of rotation possible

ISO 14644-1
Classification number to

1000

US Federal Standard 209 E
online:

20
18

dhtg
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Products > Pneumatic drives >

Pneumatic drives >

Software tool
Whether diagonal or vertical, curved
or straight, lever or disc, all types of
cushioned movements are taken into
account. The software tool always
recommends the best shock absorber.

Shock absorber selection

This tool can be found
 either in the electronic catalogue by
clicking on the blue button
"Engineering"
 or on the DVD under Engineering Tools.

Shock absorbers

Shock absorber
Type

YSR-C

Stroke

4 ... 12 mm

Max. energy absorption
per stroke

0.6 ... 10 J

Cushioning

Self-adjusting

Description






Classification number to

5

Hydraulic shock absorber with path-controlled flow control function
Rapidly increasing cushioning force curve
Short cushioning stroke
Suitable for rotary drives

ISO 14644-1
Classification number to

100

US Federal Standard 209 E
online:

ysr-c

Customised components  for your specific requirements
Drives with customised designs
Can't find the pneumatic drive you need in our
catalogue?
We can offer you customised components that
are tailored to your specific requirements 
from minor product modifications to complete
new product developments.

Common product modifications:
 Materials for special ambient conditions
 Customised dimensions
 Special strokes
 Customised mounting options
 Implementation of special cylinder functions
(cylinder/valve combinations, single-acting
principle, etc.)
Many additional variants are possible. Ask your Festo
sales engineer, who will be happy to help.

Further information on customised components can be found on your local website at
www.festo.com
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Products
> Electromechanical
Electromechanical
drives > drives >

Software tool
Which electromechanical linear drive best This tool can be found
meets your needs? Enter the data for
 either in the electronic catalogue by
your application, such as position values,
clicking on the blue button
effective loads and mounting position,
"Engineering"
and the software suggests a number of  or on the DVD under Engineering Tools.
solutions.

PositioningDrives

22

Linear drives and slide units

Electric cylinder

Electric cylinder

Electric cylinder

Spindle axis

Type

EPCO

ESBF

DNCE

EGC-BS-KF

Size

16

63

32, 40

70, 80, 120

Max. feed force Fx

50 ... 125 N

6000 ... 7000 N

300 ... 800 N

300 ... 1300 N

Repetition accuracy

+/0.02 mm

+/0.01 mm, +/0.015 mm

+/0.02 mm, +/0.07 mm

+/0.02 mm

Working stroke

50 ... 200 mm

1 ... 1200 mm

100 ... 600 mm

50 ... 2500 mm

Description

 Linear drive with permanently
attached motor
 With ball screw
 Available with female thread
 Available with holding brake
 Protection class IP40
 Compact dimensions
 Extensive mounting accessories for various installation
situations
 Suitable for simple applications in factory automation
that in the past were mostly
carried out using pneumatic
solutions

 With spindle drive
 Optional: high corrosion
protection, protection class
IP65, suitable for the food
industry, piston rod extension
 Wide range of accessories

 Lead screw or ball screw
 Standard hole pattern to ISO
15552
 Available with high corrosion
protection
 Available with lubrication
approved for food use
 Axial or parallel motor
mounting
 Integrated reference switch
 Freely positionable
 Non-rotating piston rod
 Larger strokes available on
request

 Recirculating ball bearing
guide for high loads and
torques
 Available with clamping unit,
one or both ends
 Profile with optimised rigidity
 High dynamic response and
minimum vibration
 Various spindle pitches
 Reference switch optional
 Freely positionable

Classification number to
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Products > Electromechanical drives >

Electromechanical drives >

Linear drives and slide units

Toothed belt axis

Mini slide

Electric slide

Electric slide

Type

EGC-TB-KF

EGSL

EGSK

EGSP

Size

50, 70, 80, 120

35, 45, 55, 75

15, 20, 26, 33, 46

20, 26, 33, 46

Max. feed force Fx

50 ... 800 N

75 ... 450 N

19 ... 392 N

69 ... 466 N

Repetition accuracy

+/0.08 mm

+/0.015 mm

+/0.003 ... +/0.004 mm,
+/0.003 ... +/0.01 mm, +/0.01
mm

+/0.003 ...+/0.01 mm

Working stroke

50 ... 8500 mm

50 ... 300 mm

25 ... 840 mm

25 ... 840 mm

Description

 Recirculating ball bearing
guide for high loads and
torques
 Available with clamping unit,
one or both ends
 Profile with optimised rigidity
 High dynamic response and
minimum vibration
 Small toothed disc diameter
 Reference switch optional
 Freely positionable

 Very high rated slide loads,
ideal for vertical applications
such as press-fitting or joining
 Reliable: the completely closed spindle stops contamination or stray small parts getting
into the guide area
 Flexible: motor can be
attached laterally or axially,
in this case turned by 4 x 90°
 Suitable software tools in the
software package FCT from
Festo

 Electromechanical linear axis
with recirculating ball bearing
spindle
 Recirculating ball bearing
guide and ball screw without
caged ball bearings
 Standardised mounting
interfaces
 Compact design
 High rigidity
 Long service life

 Electromechanical linear axis
with recirculating ball bearing
spindle
 Ball bearing guide with caged
ball bearings
 Size 33, 46 features a ball
screw with caged ball bearings
 Low maintenance
 Uniform operating behaviour
with very low noise levels
 Standardised mounting
interfaces
 Compact design
 High rigidity
 Long service life

Classification number to

6

6

6
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Linear drives and slide units

22

Toothed belt axis

Toothed belt axis

Cantilever axis

Type

ELGA-TB-G

ELGR

DGEA-ZR

Size

70, 80

35, 45

18, 25

Max. feed force Fx

350 ... 800 N

50 ... 100 N

230 ... 400 N

Repetition accuracy

+/0.08 mm

+/0.1 mm

+/0.05 mm

Working stroke

50 ... 8500 mm

50 ... 1000 mm

1 ... 900 mm

Description







Integrated plain-bearing guide
For small and medium loads
Minimal guide backlash
As an actuator for external guides
Speeds up to 5 m/s with high acceleration
up to 50 m/s²
 Flexible motor mounting

 Optimum price/performance ratio
 Ready-to-install unit for quick and easy
design
 High reliability thanks to tested service life
of 5000 km
 Motor can be mounted on any one of 4
sides
 With plain or recirculating ball bearing
guide
 Kit for easy and space-saving end-position
sensing
 Quick commissioning following simple
sizing using the PositioningDrives software
as well as predefined parameter sets in the
parameterisation software FCT

 Toothed belt drive with recirculating ball
bearing guide
 Dynamic cantilever operation
 Stationary drive head
 Reference switch optional
 Freely positionable

Classification number to

6

6

6
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1000
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elgr
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Semi-rotary drives

Rotary module
Type

ERMB

Size

20, 25

Max. driving torque

0.7 ... 2.2 Nm

Max. input speed

1200 ... 1350 rpm

Rotation angle

Infinite

Description







Classification number to

5

Electromechanical rotary module with toothed belt
Compact design
Mounting interfaces on all sides
Stable arrangement of the output shaft bearings
Unlimited and flexible rotation angle

ISO 14644-1
Classification number to

100

US Federal Standard 209 E
online:

24
22

ermb

www.festo.com/catalogue/...
 www.festo.com/catalogue/...

Clean
room
productcleanroom
overview – Subject
2015/01
Product
overview
Subject to
to change
change – 2015/01

Products > Electromechanical drives >

Electromechanical drives >

Customised components  for your specific requirements
Drives with customised designs
Can't find the electromechanical drive you need
in our catalogue?
We can offer you customised components that
are tailored to your specific requirements 
from minor product modifications to complete
new product developments.

Common product modifications:
 Special strokes
 Design for special ambient conditions
 Design optimised for the fitting space
 Design with opposing carriages
 Design with absolute encoder
Many additional variants are possible. Ask your Festo
sales engineer, who will be happy to help.

Further information on customised components can be found on your local website at
www.festo.com
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Products
Grippers > Grippers >

Software tool
A secure grip is a question of the right
This tool can be found
calculation. In this case, calculation of
 either in the electronic catalogue by
weight, direction of movement, distances,
clicking on the blue button "Product
etc. The software tool immediately
finder"
determines which of the parallel, three-  or on the DVD under Engineering Tools.
point, angle or swivel gripper units best
matches your requirements, and in which
size.

Product finder for grippers

33
Parallel grippers

Parallel gripper

Parallel gripper

Parallel gripper

Parallel gripper

Type

HGPP

HGPC

HGP

HGPM

Total gripping force at 6
bar, closing

80 ... 340 N

44 ... 126 N

160 ... 340 N

16 N

Stroke per gripper jaw

2 ... 7.5 mm

3 ... 7 mm

5 ... 7.5 mm

2 mm

Position sensing

For Hall sensor, for inductive
sensors

For proximity sensor

For proximity sensor

None

Gripping force backup

During closing, during opening

During closing

Description

 High-precision gripper jaw
guide
 Suitable for external and
internal gripping
 Very flexible thanks to versatile attachment, mounting and
application options

 Compact, low cost, reliable
operation, long service life
 High force with minimal
volume
 Suitable for external and
internal gripping

 Double-acting piston drive
 With protective dust cap for
use in dusty environments
(protection class IP54)
 Self-centring
 Suitable for external and
internal gripping
 High gripping force and
compact size
 Max. repetition accuracy
 Internal fixed flow control
 Versatile thanks to externally
adaptable gripper fingers
 Wide range of options for
mounting on drive units

 Micro gripper: compact, handy
design
 Versatile thanks to externally
adaptable gripper fingers
 Mounting options with
clamping spigot, with flange
mounting, with Z stroke
compensation

Classification number to
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Products > Grippers >

Grippers >

Angle grippers

Angle gripper
Type

HGWM

Total gripping torque at 6
bar, closing

22 ... 64 Ncm

Max. opening angle

14 ... 18.5°

Position sensing

None

33

Gripping force backup
Description

 Micro angle gripper: compact, handy design
 Mounting options with clamping spigot, with flange mounting, with Z stroke compensation
 Versatile thanks to externally adaptable gripper fingers
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Products
Handling
Handling >systems
> systems >

Cartesian systems

2D gantry
Type

EXCM

Stroke

X: max. 700 mm, Y: 360 mm

modules

X: electrical, Y: electrical

Payload

0 ... max. 3 kg

Description






Classification number to

5

44

Excellent functionality in a very small fitting space
Small moving loads
Actuation via two stepper motors with integrated optical encoder and two-axis controller
With plain or recirculating ball bearing guide
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Vacuum technology >

Software tool
Which suction cup for which surface and This tool can be found
which movement? Don't experiment 
 either in the electronic catalogue by
calculate! This software tool even enables
clicking on the blue button
a differentiation to be made between
"Engineering"
linear and rotary movements.
 or on the DVD under Engineering Tools.

Vacuum selection

Vacuum generators

55
Vacuum generator

Vacuum generator, pneumatic

Vacuum generator, electro-pneumatic

Type

OVEM

VN

VN

Nominal width of laval
nozzle

0.45 ... 2.0 mm

0.45 ... 3 mm

0.45 ... 3 mm

Ejector characteristics

Standard, high suction rate, high vacuum

In-line, standard, high suction rate, high
vacuum

Standard, high suction rate, high vacuum

Integrated function

Electric ejector pulse valve, flow control,
electric on-off valve, filter, electric air-saving
circuit, non-return valve, vacuum switch

Pneumatic ejector pulse, vacuum switch

Ejector pulse, pneumatic, on-off valve, electrical

Max. vacuum

93%

86 ... 93%

92 ... 93%

Max. suction rate with
respect to atmosphere

6 ... 92 l/min

6.1 ... 339 l/min

7.2 ... 186 l/min

Description

 Compact design
 Monitoring and visualisation of the vacuum
by means of vacuum sensor with LCD
display
 Central electrical connection via an M12
plug
 Maintenance-free operation and reduced
noise level through an integrated, open
silencer
 Integrated filter with inspection window for
maintenance display
 Adjustable ejector pulse

 Can be used directly in the work space
 Available as straight type (in-line: vacuum
port in line with the supply port) or T-shape
(standard: vacuum port at 90° to the supply
port)
 Cost-effective
 No wearing parts
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Can be used directly in the work space
Cost-effective
No wearing parts
With solenoid valve vacuum ON/OFF
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Products
> Vacuum technology
>
Vacuum technology
>

Vacuum gripping technology

Suction cup
Type

ESS

Suction cup size

Oval up to 10x30 mm, round up to 15 mm

Design

Flat, bellows 1.5 or 3.5 convolutions

Information on suction cup
materials

NBR, anti-static NBR

Description

 Suction cup consisting of the suction cup itself, plus the support plate with mounting
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Products > Valves >

Valves >

Universal directional control valves

Solenoid valve, for individual
Solenoid valve, plug-in

connection

Solenoid valve

Solenoid valve

Type

VUVG-10

VUVG-10

CPE10, CPE14

VMPA1

Type of actuation

Electrical

Electrical

Electrical

Electrical

Pneumatic connection 1

G1/4, G1/8, M3, M5, M7

G1/4, G1/8, M3, M5, M7

G1/8, G1/4, G3/8, M5, M7, QS-4,
QS-6, QS-8

G1/8, M7

Standard nominal flow rate

130 ... 630 l/min

120 ... 600 l/min

180 ... 900 l/min

300 ... 670 l/min

Valve function

2x3/2-way, closed, single solenoid, 2x3/2-way, open, single solenoid, 2x3/2-way, open/closed,
single solenoid, 3/2-way, closed,
single solenoid, 3/2 open, single solenoid, 5/2-way, double
solenoid, 5/2-way, single solenoid, 5/3-way, pressurised,
5/3-way, exhausted, 5/3-way,
closed, 2x3/2-way, closed, single
solenoid, 2x3/2-way, open/closed, single solenoid, 2x3/2-way,
open, single solenoid

2x3/2-way, closed, single
solenoid, 2x3/2-way, open,
single solenoid, 2x3/2-way,
open/closed, single solenoid,
3/2-way, closed, single solenoid,
3/2 open, single solenoid,
5/2-way, double solenoid, 5/2way, single solenoid, 5/3-way,
pressurised, 5/3-way, exhausted,
5/3-way, closed

3/2-way, closed, single solenoid,
3/2-way, open, single solenoid,
5/2-way, double solenoid, 5/2way, single solenoid, 5/3-way,
pressurised, 5/3-way, exhausted,
5/3-way, closed

2x2/2-way, closed, single
solenoid, 2x3/2-way, closed,
single solenoid, 2x3/2-way,
open, single solenoid, 2x3/2-way,
open/closed, single solenoid,
3/2-way, closed, single solenoid,
3/2-way, open, single solenoid,
5/2-way, double solenoid, 5/2way, single solenoid, 5/3-way,
pressurised, 5/3-way, exhausted,
5/3-way, closed

Electrical connection

Via E-box

Via sub-base

2-pin, 4-pin, type C, M8x1

4-pin, M8x1, plug connector

Description

 Specific I-Port interface from
Festo for bus node
 IO-Link mode for direct
connection to a higher-order
IO-Link master
 Festo-specific I-Port interface
with interlock
 Variable multi-pin plug
connection using Sub-D or flat
cable
 Reversible piston spool valves,
up to 24 valve positions

 Connection technology via
E-box
 Sturdy and durable metal
components
 In-line valves can be used as
individual valves or manifold
valves
 Individual valve of VG series

 High flow rate relative to its
size
 Wide range of functions
 Comprehensive valve range

 Supplements the valve
terminals MPA
 Mounted on individual
sub-base
 Comprehensive valve range
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Products
Valves > > Valves >

Application-specific directional control valves

Solenoid valve
Type

MHA1, MHP1

Design

Poppet valve with spring return

Valve function

2/2-way, closed, single solenoid, 2x2/2-way, closed, single solenoid, 3/2-way, closed, single solenoid, 3/2-way, open, single solenoid

Operating pressure

0.9 ... 8 bar

Ambient temperature

5 ... 50 °C

Pneumatic connection 1

Sub-base, QS-3, QS-4, prepared for QSP10

Standard nominal flow rate

10 ... 30 l/min

Explosion prevention and
protection
Description









Classification number to

3

66

Semi in-line valve
Sub-base valve
Miniature valve: grid dimension 10 mm
Sub-base
Manifold block for 2 ... 10 valves
Switching times down to 4 ms
Operating voltage 5, 12 or 24 V DC
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Valves >

One-way flow control valves

One-way flow control valve

One-way flow control valve

Type

GRLA, GRLZ, CRGRLA, GRGA, GRGZ, GRLSA

GR, GRA

Valve function

Exhaust air one-way flow control function, one-way flow control function, supply air one-way flow control function

One-way flow control function

Pneumatic connection 1

G1/8, G1/4, G1/2, G3/8, G3/4, M3, M5, PK-3, PK-3 with union nut,
PK-4, PK-4 with union nut, PK-6 with union nut, QS-3, QS-4, QS-6,
QS-8, QS-10, QS-12

G1/2, G1/4, G1/8, G3/4, G3/8, M3, M5, QS-3, QS-4, QS-6, QS-8

Standard nominal flow rate
in direction of flow control

0 ... 4320 l/min

25 ... 3300 l/min

Adjusting element

Knurled screw, slotted head screw

Knurled screw

Description

 Flow control valve, flow control at one end
 Standard, mini, in-line variants with different flow rates
 Functional combination with one-way flow control valve and piloted
non-return valve
 Polymer, metal or stainless-steel design
 Connections: thread at both ends, push-in connector at both ends,
threaded/push-in connector

 Non-return and flow control valve
 In-line installation

4

4

10

10

grla

gr
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Products
Valves > > Valves >

Proportional valves

Proportional pressure regulator

Proportional pressure regulator

Type

VPPM

VPPE

Valve function

3-way proportional pressure regulator

3-way proportional pressure regulator, 3-way proportional pressure
regulator, closed

Pneumatic connection 1

Sub-base, G1/8, NPT1/8-27

G1/8

Pressure regulation range

0.02 ... 10 bar

0.02 ... 10 bar

Standard nominal flow rate

380 ... 1400 l/min

310 ... 1250 l/min

Description









In-line valve
Sub-base valve, flanged valve
Piloted diaphragm regulator
Integration in valve terminal MPA via fieldbus
Multi-sensor control
High repetition accuracy
User interface with LED displays, LCD display, adjustment/selection
buttons
 Setpoint value input as analogue voltage or current signal
 Integrated pressure sensor
 Electrical connection via plug, round design, 8-pin, M12 or terminal
linking
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66

Piloted diaphragm regulator
Setpoint input as analogue voltage signal (0 ... 10 V)
Electrical connection via M12x1 plug, 4-pin
Available with setpoint module

ISO 14644-1
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Customised components  for your specific requirements
Valves with customised designs
Can't find the valve you need in our catalogue?
We can offer you customised components that
are tailored to your specific requirements 
from minor product modifications to complete
new product developments.

Common product modifications:
 Coatings for special ambient conditions
 Customised cables: length, pin allocation,
pre-assembled with plug
 Modified actuating elements
 Modified connecting threads
 Modified valve sub-bases
Many additional variants are possible. Ask your Festo
sales engineer, who will be happy to help.

Further information on customised components can be found on your local website at
www.festo.com
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Products > Valve terminals >

Valve terminals >

Software tool
Find the right valve terminal quickly
with the help of the product finder.
Start the product finder by clicking
on the blue button "Product finder"
under "Products". Select your technical
features on the left-hand side step-bystep; the selection of suitable products
on the right-hand side is automatically
updated to reflect the chosen technical
features.

Product finder for valve
terminals

The use of logic checks ensures that only
correct configurations are available for
selection.
The product finder for valve terminals is
part of the electronic catalogue and is not
available as a separate software program.

Universal valve terminals

Valve terminal with individual

Valve terminal with multi-pin

electrical connection

plug or fieldbus connection

Valve terminal

Valve terminal, Compact Performance

Type

VTUG

VTUG

MPA-L

CPV

Width

10 mm

10 mm

10 mm

10 mm, 14 mm, 18 mm

Standard nominal flow rate

125 ... 380 l/min

130 ... 330 l/min

160 ... 360 l/min

400 ... 1600 l/min

Max. no. of valve positions

16

24

32

8

Electric actuation

Individual connection

Multi-pin plug, I-Port, IO-Link,
fieldbus

Fieldbus, multi-pin plug, control
block, electrical terminal CPX,
IO-Link, I-Port

AS-Interface, CP installation
system, individual connection,
fieldbus, mulit-pin plug, IO-Link,
I-Port

Valve terminal design

Fixed grid

Fixed grid

Modular, valve sizes can be mixed

Modular

Description

 Sturdy and durable metal
components
 Connection technology easy to
change via the sub-base
 Wide range of valve functions
 Connection M3, M5, M7, G1/8
 Push-in connector 3, 4, 6, 8
mm
 Protection class IP40/IP65

 Sturdy and durable metal
components
 Excellent price/performance
ratio
 Connection M5, M7, G1/8
 Push-in connector 3, 4, 6, 8
mm
 Protection class IP40/IP67

 Highly modular and versatile
 Easily expandable in single
steps
 Polymer sub-bases
 Protection class IP65

 Cubic design: maximum
performance in the minimum
of space
 Three sizes
 Wide range of connection and
mounting options

Classification number to
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Products
> Valve >terminals >
Valve terminals

Universal valve terminals

Valve terminal, Smart Cubic
Type

CPV-SC

Width

10 mm

Standard nominal flow rate

170 l/min

Max. no. of valve positions

16

Electric actuation

CP installation system, individual connection, fieldbus, multiple connector plate

Valve terminal design

Modular

Description

 Compact format
 Optimised flow rates
 Clear design

Classification number to

6
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cpv-sc

Application-specific valve terminals

Valve terminal

Valve terminal

Valve terminal

Type

MPA-C

MH1

CDVI5.0

Width

14 mm

10 mm

24 mm

Standard nominal flow rate

0 ... 780 l/min

10 l/min

300 ... 650 l/min

Max. no. of valve positions

32

24

16

Electric actuation

Multi-pin plug, IO-Link, I-Port

Individual connection, multi-pin plug

Fieldbus, multi-pin plug

Valve terminal design

Modular

Fixed grid

Fixed grid

Description

 Ideal housing surface design ensures
that cleaning agents can run off, thus
significantly reducing time and effort spent
on cleaning
 Excellent corrosion resistance and protection class IP69K enable assembly under
harsh ambient conditions outside of a control cabinet

 Extremely small valves
 Low switching noise
 Versatile pneumatic connections

 Hygienic
 Corrosion resistant
 Easy to clean (Clean Design)
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Products > Valve terminals >

Valve terminals >

Electrical peripherals

Fieldbus module
Type

CTEU

Protocol

AS-Interface, CANOpen, CC-Link, DeviceNet, EtherCAT, PROFINET, Profibus DP

Max. address volume for
inputs

2 ... 64 bytes

Max. address volume for
outputs

2 ... 64 bytes

Parameterisation

Activate diagnostics, diagnostic behaviour, failsafe and idle response, failsafe response, watchdog disable, watchdog enable

Protection class

IP65, IP67

Nominal DC operating
voltage

24 ... 30 V

DC operating voltage range

18 ... 31.6 V

Description









Classification number to

5

For valve terminals VTUG-12, VTUG, MPA-L, CPV, VTOC
For installation system CTEL
Versatile thanks to protection class IP65/67
Fieldbus-typical LEDs, interfaces and switching elements available
Isolated power supply for electronics and valves
Optional basic diagnostics: undervoltage, short circuit
Optionally expandable for low-cost, decentralised installation of two additional valve terminals with I-Port
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Customised components  for your specific requirements
Valve terminals with customised designs
Can't find the valve terminal you need in our
catalogue?
We can offer you customised components that
are tailored to your specific requirements 
from minor product modifications to complete
new product developments.

Common product modifications:
 Coatings for special ambient conditions
 Customised cables: length, pin allocation,
pre-assembled with plug
 Modified actuating elements
 Modified connecting threads
 Modified valve sub-bases
Many additional variants are possible. Ask your Festo
sales engineer, who will be happy to help.

Further information on customised components can be found on your local website at
www.festo.com
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Products
Sensors >> Sensors >

Software tool
Configurator

Design a product with numerous features The configurator is part of the electronic
reliably and quickly with the help of the catalogue and is not available as a
configurator.
separate software program.
Select all the required product features
step-by-step. The use of logic checks
ensures that only correct configurations
are available for selection.

Festo Design Tool 3D

The Festo Design Tool 3D is a 3D product
configurator for generating specific CAD
product combinations from Festo. This
configurator makes your search for the
right accessory easier, more reliable and
faster.

FDT 3D

You can then order the module that has
been created with a single order code 
either completely pre-assembled or as
individual parts in one box. As a result,
your bill of materials is considerably
shortened and downstream processes
such as product ordering, order picking
and assembly are significantly simplified.

All ordering options are available in the
following countries: IT, IE, TR, DK, SE, NO,
NL, FI, FR, DE, BE, CH, ES, GB, ZA, AT, SK,
PL, CZ, HU, SI, RU.
This tool can be found
 either via the address:
www.festo.com/FDT-3D in the countries listed above,
 or on the CD "FDT 3D" (part no.
135595 for the countries listed above)
 or on the DVD.

Proximity sensors for T-slot
88
Proximity sensor
Type

SME-8, SME-8M, SME-8-SL, SME-8-FM

Electrical connection

2-wire, 3-wire, 3-pin, cable, cable with plug, M8x1, snap-on flange, plug connector, rotatable thread, open end

DC operating voltage range

0 ... 230 V

Switching element function

N/O contact, N/C contact

Switching output

Contacting, bipolar, without LED function

Description







Classification number to

4

Measuring principle: magnetic reed
Screw-clamped or clamped in the slot, insertable in the slot from above or lengthwise
Cable length 0.3, 2.5, 5, 7.5, 0.2 ... 10 m
Variant suitable for use with energy chains and robots
SME-8-...-S6: heat-resistant design

ISO 14644-1
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Products > Sensors >

Sensors >

Pressure and vacuum sensors

Pressure sensor

Pressure sensor

Type

SPAB

SDE5

Pressure measuring range

1 ... 10 bar

1 ... 10 bar

Switching element function

Switchable

N/O contact, switchable, N/C contact

Pneumatic connection

Male thread G1/8, male thread NPT1/8-27, male thread R1/8, female
thread M5

QS-5/32, QS-1/4, QS-4, QS-6

Electrical connection

4-wire, 4-pin, cable, M8x1, plug connector, to EN 60947-5-2, round
design, square design

3-wire, 3-pin, cable, M8x1, plug connector, to EN 60947-5-2, round
design

Display type

Illuminated LCD, multi-colour

Description








Classification number to

5

4

100

10

spab

sde5

Relative pressure measurement
Switching output PNP, NPN and analogue output
Two-part, multi-coloured display
Easy commissioning thanks to intuitive operation
Compact design 30x30 mm
Certification: c UL us listed (OL), C-Tick

 Programmable and configurable pressure switch for simple pressure
sensing tasks
 Threshold/window comparator
 Teach-in function for programming
 Integrated microprocessor
 Switching status indicated by an LED visible from all sides
 Certification: c UL us listed (OL), C-Tick

ISO 14644-1
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Products
> Compressed
air preparation
>
Compressed
air preparation
>

Software tool
Air consumption

Calculate your system's air consumption This tool can be found
quickly and conveniently. Simply enter  either in the electronic catalogue by
all the drives and tubing, set the cycle
clicking on the blue button
times and working pressure and the air
"Engineering"
consumption per minute and per day will  or on the DVD under Engineering Tools.
be calculated for you. It includes a feature
for exporting the input table together with
the result directly to Excel.

Configurator

Design a product with numerous features The configurator is part of the electronic
reliably and quickly with the help of the catalogue and is not available as a
configurator.
separate software program.
Select all the required product features
step-by-step. The use of logic checks
ensures that only correct configurations
are available for selection.
A dynamic graphic generated on the
basis of the configuration provides visual
assistance in selecting the correct product
features.

Service unit combinations: D series, metal

Service unit combination without lubricator

99

Type

LFR-K, LFRS-K

Pneumatic connection 1

G1/8, G1/4, G3/8

Standard nominal flow rate

575 ... 9400 l/min

Pressure regulation range

0.5 ... 12 bar

Operating pressure

1 ... 16 bar

Grade of filtration

40µm

Description

 Combination of filter regulator LFR, LFRS, branching module FRM, on-off valve HE, HEE, soft-start valve HEL, mounting accessories
 Sizes: mini, midi, maxi

Classification number to

5
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Products > Compressed air preparation >

Compressed air preparation >

Filters: D series, metal

Filter

Micro filter

Fine filter

Type

LF

LFMA

LFMB

Pneumatic connection 1

Connecting plate, G1/8, G1/4, G3/8, G1/2,
G3/4, G1, M5, M7, QS-4, QS-6

Connecting plate, G1/8, G1/4, G3/8, G1/2

Connecting plate, G1/8, G1/4, G3/8, G1/2,
G3/4, G1

Standard nominal flow rate

170 ... 5300 l/min

130 ... 950 l/min

250 ... 1250 l/min

Operating pressure

0 ... 16 bar

1 ... 16 bar

1 ... 16 bar

Grade of filtration

5 ... 40 µm

0.01µm

1µm

Description

 Good particle and condensate separation
 High flow rate with minimal pressure drop
 With manual or fully automatic condensate
drain

 High-efficiency filter for special requirements
 Air quality to ISO 8573-1
 Version with differential pressure indicator
for visual indication of filter contamination

 High-efficiency filter for special requirements
 Air quality to ISO 8573-1
 Version with differential pressure indicator
for visual indication of filter contamination

Classification number to

4

4

4

10

10

10

lf

lfma

lfmb

ISO 14644-1
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Filters: MS series

99
Filter

Fine filter

Micro filter

Type

MS4-LF, MS6-LF

MS4-LFM-B, MS6-LFM-B

MS4-LFM-A, MS6-LFM-A

Pneumatic connection 1

Connecting plate, G1/8, G1/4, G3/8, G1/2

Connecting plate, G1/8, G1/4, G3/8, G1/2

Connecting plate, G1/8, G1/4, G3/8, G1/2

Standard nominal flow rate

1000 ... 4100 l/min

120 ... 7600 l/min

120 ... 7000 l/min

Operating pressure

0 ... 20 bar

0 ... 20 bar

0 ... 20 bar

Grade of filtration

5 ... 40 µm

1 µm

0.01 µm

Description

 Good particle and condensate separation
 High flow rate with minimal pressure drop
 Available with manual, semi-automatic,
fully automatic or fully automatic, electrically actuated condensate drain

 High-efficiency filter for exceptionally clean
compressed air
 Air quality to ISO 8573-1
 Available with differential pressure indicator for filter contamination
 Available with electronic filter pollution
indicator

 High-efficiency filter for exceptionally clean
compressed air
 Air quality to ISO 8573-1
 Available with differential pressure indicator for filter contamination
 Available with electronic filter pollution
indicator

Classification number to

4

4
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10

10
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ms4-lf

ms4-lfm-b

ms4-lfm-a
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Products
> Compressed
air preparation
>
Compressed
air preparation
>

Regulators: MS series

Pressure regulator

Precision pressure regulator

Type

MS4-LR, MS6-LR

MS6-LRP, MS6-LRPB

Pneumatic connection 1

Connecting plate, G1/8, G1/4, G3/8, G1/2

Connecting plate, G1/4, G3/8, G1/2

Standard nominal flow rate

1000 ... 7500 l/min

800 ... 5000 l/min

Pressure regulation range

0.3 ... 16 bar

0.05 ... 12 bar

Operating pressure

0.8 ... 20 bar

1 ... 14 bar

Max. pressure hysteresis

0.25 ... 0.4 bar

0.02bar

Description

 Good regulation characteristics with minimal hysteresis and primary
pressure compensation
 High flow rate with minimal pressure drop
 Available with secondary venting
 Lockable rotary knob
 With pressure sensor with display and rotary knob pressure gauge
 Sizes: 4, 6, 9
 Grid dimension 40, 62, 90 mm

 As individual device and for manifold assembly
 Manifold assembly with through air supply
 Good regulation characteristics with minimal hysteresis and primary
pressure compensation
 Actuator lock to protect set values against adjustment
 Available with pressure sensor with display
 Size 6
 Grid dimension 62 mm

Classification number to

6

8

1000

100000

ms4-lr

ms6-lrp
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Products > Compressed air preparation >

Compressed air preparation >

On-off and soft-start valves: MS series

On-off valve

On-off valve

Soft-start valve

Soft-start/quick exhaust valve

Type

MS4-EM1, MS6-EM1

MS4-EE, MS6-EE

MS4-DL, MS6-DL

MS6-SV-C

Pneumatic connection 1

Connecting plate, G1/8, G1/4,
G3/8

Connecting plate, G1/8, G1/4,
G3/8, G1/2

Connecting plate, G1/8, G1/4,
G3/8, G1/2

Connecting plate, G1/2, G3/4

Standard nominal flow rate

1200 ... 8700 l/min

1000 ... 7000 l/min

1000 ... 6450 l/min

5700 l/min

Operating pressure

0 ... 20 bar

3 ... 18 bar

2 ... 20 bar

3 ... 18 bar

Type of actuation

Manual

Electrical

Pneumatic

Electrical

Description

 A silencer can be attached or
the exhaust air can be ducted
at port 3
 Available with pressure gauge
and pressure sensor with
display
 Sizes: 4, 6, 9, 12
 Grid dimension 40, 62, 90, 124
mm

 Supply voltage 24 V DC, 110,
230 V AC
 Available with pressure sensor
with display
 With solenoid coil, without
plug socket
 Sizes: 4, 6, 9, 12
 Grid dimension 40, 62, 90, 124
mm

 For slowly pressurising
and venting pneumatic
installations (for use with
on-off valves EM1 and EE)
 For advancing the drives slowly
and reliably into the initial
position
 For avoiding sudden and
unexpected movements
 Adjustable switching time
delay
 Sizes: 4, 6, 12
 Grid dimension 40, 62, 124
mm

 Performance level: category 1,
to EN ISO 13849-1
 For reducing pressure quickly
and reliably and for building
up pressure gradually
 Switching time delay adjustable via a flow control valve
for gradual pressure build-up
 Supply voltage 24 V DC
 Size 6
 Grid dimension 62 mm

Classification number to
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> Compressed
air preparation
>
Compressed
air preparation
>

Air dryers: MS series

Diaphragm air dryer
Type

MS4-LDM1, MS6-LDM1

Pneumatic connection 1

Connecting plate, G1/8, G1/4, G3/8, G1/2

Standard nominal flow rate

50 ... 400 l/min

Operating pressure

3 ... 12.5 bar

Pressure dew point
reduction

20 K

Description








Classification number to

4

Final dryer with excellent operational reliability
Suitable for use as an individual device or for integration into existing service unit combinations
Flow rate-dependent dew point reduction
Wear-free function requiring no external energy
Sizes: 4, 6
Grid dimension 40, 62 mm

ISO 14644-1
Classification number to

10

US Federal Standard 209 E
online:

ms4-ldm1

Customised components  for your specific requirements
Components for compressed air preparation
with customised designs
Can't find the compressed air preparation
components you need in our catalogue?
We can offer you customised components that
are tailored to your specific requirements 
from minor product modifications to complete
new product developments.

99

Common product modifications:
 Modified pressure range
 Rotary knob: in a special colour, with
protection against rotation
 Fitting: integrated throttling port, special
thread
 Tubing with special printing
 Pressure gauge with red/green range
Many additional variants are possible. Ask your Festo
sales engineer, who will be happy to help.

Further information on customised components can be found on your local website at
www.festo.com
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Products > Pneumatic connection technology >

Pneumatic connection technology >

Push-in fittings

Push-in fitting

Push-in fitting

Push-in fitting

Type

NPQH

NPQP

CRQS, CRQSL, CRQSS, CRQST, CRQSY

Pneumatic connection

Male thread M5, M7, G1/8, G1/4, G3/8, G1/2,
for tubing O.D. 4 mm, 6 mm, 8 mm, 10 mm, 12
mm, 14 mm, female thread G1/8, G1/4

Male thread R1/8, R1/4, R3/8, R1/2, push-in
sleeve QS-4, QS-6, QS-8, QS-10, QS-12, for
tubing O.D. 4, 6, 8, 10, 12 mm

Male thread M5, R1/8, R1/4, R3/8, R1/2, for
tubing O.D. 4, 6, 8, 10, 12, 16 mm

Pneumatic connection,
outlet

For tubing O.D. 4 mm, 6 mm, 8 mm, 10 mm, 12
mm, 14 mm

For tubing O.D. 4, 6, 8, 10, 12, 16 mm

Operating pressure for
entire temperature range

0.95 ... + 20 bar

0.95 ... +10 bar

Temperature-dependent
operating pressure

0.95 ... +10 bar

Ambient temperature

0 ... 150 °C

20 ... +60 °C

15 ... +120 °C

Description

 Resistant to pressure
 All metal push-in fitting made of chemically
nickel-plated brass
 High corrosion and chemical resistance
 Suitable for use with water as an operating
medium

 Low-cost alternative to stainless steel:
resistant to most cleaning agents in
combination with tubing PLN
 Polypropylene fitting for use in applications
with extreme influence of media
 Suitable for use with food

 Stainless steel
 Maximum corrosion resistance (corrosion
resistance class 4 to Festo standard 940
070) and chemical resistance
 Approval for use in the food and beverage
industry
 Male thread with internal and external hex
 Suitable for use with water as an operating
medium

Classification number to
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>
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>

Barbed fittings

Fitting
Type

NPCK

Nominal width

2 ... 6.2 mm

Pneumatic connection

G1/8, G1/4, G3/8, M5

Operating pressure

0.95 ... +12 bar

Ambient temperature

20 ... +120 °C

Description







Classification number to

4

Suitable for the food industry, satisfies all Clean Design requirements
Stainless-steel design
External thread
Straight design
Suitable for use with water as an operating medium

ISO 14644-1
Classification number to
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US Federal Standard 209 E
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npck

Click fitting

Click fitting

10
10

Type

NPKA

Pneumatic connection 1

G1/8

Pneumatic connection 2

For tubing O.D. 6 mm

Operating pressure

0.95 ... +10 bar

Nominal width

4 mm

Ambient temperature

10 ... +60 °C

Description









Classification number to

4

Suitable for the food industry
Completely polymer
Suitable for use in cleaning-intensive areas
Quick and simple tube installation using one hand
Straight design, L-shaped, T-shaped
Male thread with internal/external hex
Suitable for use with water as an operating medium

ISO 14644-1
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Wide range of industry sectors >

Wide range of industry sectors? One competent partner.
Festo is your first-choice partner for automation in a wide range of industry
sectors. Our experts successfully develop products and solutions for over 50
different industry sectors. This is thanks to their precise knowledge of the
processes and specific requirements involved in each individual industry.

Your added value
 A contact with in-depth knowledge of the industry
 Industry-specific products and solutions
 Customised to meet specialist requirements, e.g. hygiene regulations,
explosion prevention and protection, environmental conditions, laws,
standards, etc.

Laboratory automation
 Understanding processes: from identifying specimen holders and repositioning test tubes to feeding liquids
 Developing solutions: from joint engineering projects to delivering the
ready-to-install solution
 Creating synergies: everything from a single source
www.festo.com/laboratory

Medical technology
 Applications for medical devices: dialysis, oxygen therapy, ophthalmology,
dental service units, training torsos and medical mattresses
 Gas and liquid handling, handling systems as ready-to-install solutions
 Product development is carried out based on ISO 13485 and the specifications of the FDA
www.festo.com/medtech

2015/01 – Subject
Subject to
to change
change – Product
Clean room
product
overview
2015/01
overview
cleanroom

www.festo.com/catalogue/...
 www.festo.com/catalogue/...

47
45

Wide range of industry sectors >

Wide range of industry sectors? One competent partner.
Food and beverage industry
 Partner for automation: from continuous processes and food and splash
zones to end-line packaging
 Joint engineering projects
 Food safety: food safety requirements implemented with hygienic products and solutions
www.festo.com/food

End-line packaging
 For maximum productivity for secondary and tertiary packaging: from labelling, erecting cartons, loading boxes and shrink wrapping to palletising
 Our technology mix for you: electrical, pneumatic, servopneumatic
 Components, individual solutions and services for your applications
www.festo.com/packaging
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Wide range of industry sectors >

Wide range of industry sectors? One competent partner.
Automotive industry and Tier 1 suppliers
 Along the entire production process
 Understanding the processes  from the press shop through to engine and
gearbox production and Tier 1 suppliers
 Developing solutions  joint engineering projects
 Creating synergies  everything from a single source
www.festo.com/automotive

Small parts assembly and electronics






Know-how along the entire process chain
From wafer production at the front end to finished chips at the back end
In small parts assembly, electronic or non-electronic
For quality inspection and packaging of the finished products
Ready-to-install handling systems
www.festo.com/ela
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Wide range of industry sectors >

Wide range of industry sectors? One competent partner.
Water technology
 Integrated automation solutions for the key processes: water treatment
and wastewater treatment
 Customer-oriented consulting and engineering
 Delivery of components and ready-to-install systems
 Compressed air quality analyses
 Energy Saving Services
www.festo.com/water

Biotech, pharma and cosmetics industry
 Integrated automation solutions for the key processes: production of
ingredients, manufacturing of pharmaceuticals, cosmetics and personal
care products, filling and packaging
 Customer-oriented consulting and engineering
 Delivery of components and ready-to-install systems
 Compressed air quality analyses
 Energy Saving Services
www.festo.com/biotech

48
50

 www.festo.com/catalogue/...
www.festo.com/catalogue/...

Product
overview
Clean
room
productcleanroom
overview – Subject
Subjectto
tochange
change–2015/01
2015/01

Festo Didactic
Festo Didactic is the world-leading
equipment and solution provider for
industrial education. The product
and service portfolio offers solutions for rapid learning and retention in the entire spectrum of automation technologies. As an
innovation leader and one of the
world's largest supplier of automation technology Festo sets standards.
This is also shown with the range of

No matter which training format you
choose – whether public or inhouse, a course, a workshop, a
best-practice event or corporate
strategy games – the focus is always
on first-hand experience. In both
public and customised training, the
outcomes are transparent to all
stakeholders, allowing them to track
progress towards achieving the
required competencies. Rapid
transfer to daily practice is a key
quality criterion – we help you to
measure and optimise this.
Standard training
In public courses, a predefined set
of competencies are transferred.
Approximately 42,000 course
participants attend over 3,000 of
our public courses worldwide every
year. Our trainers deliver modular
qualityassured training in
39 languages.

Festo Didactic’s training courses on
automation technology:
pneumatics or hydraulics, PLC
technology or troubleshooting.
Thus, the customers benefit twice:
Close coordination between Festo
Didactic and Festo Automation
allows us deeper insights into key
industry issues than other training
providers. We practice what we
teach.

Customised training
There are three levels to customised
training: Customised courses
designed to achieve agreed outcomes are generally in-house to
achieve greater focus on your
business needs, increased flexibility
and reduced cost, often with the
added advantage that participants
do not have to travel. If you are not
sure which skills profile a team
needs, our Training Needs Analysis
(TNA) will identify requirements and
audit current skills in a report. To
optimise transfer, a post course
review can be run a few weeks after
training – this audits the upgraded
skills set against the agreed out
comes.

Competence development
programs
If your customised training exceeds
the scope of a single course,
qualification programs can be
established. These comprise several
courses with intervals between to
transfer to the workplace and
integration of inhouse projects with
goals such as optimising setup
time.

Competence programs
If your training requirements exceed
the scope of a single course,
qualification programs can be
established. These comprise several
courses with intervals between to
transfer to the workplace and
integration of inhouse projects with
goals such as optimising setup
time. We now offer brand-new
competence programs for different
job roles from industry in the fields
of Supply Chain Management,
Maintenance Management, Mechatronics, Energy management, Safety
and Water Management. Using the
example of our Supply Chain
Management program, the participants firstly focus on the fundamentals, containing the best practices
and tools in a global view of Supply
Chain. In another section, dedicated
to job specific learning, the main
focus are job role activities thus
enabling the participants to perform
effectively in a specific position as
part of the Supply Chain.

International available training courses:
Our current range of technical
training courses covers the fields of
• Electricity Energy efficiency
• Handling Systems
• Hydraulics
• PLC
• Pneumatics
• Process Automation
• Safety
• Troubleshooting
• Water Management.

Moreover, we offer training courses
for organizational topics such as
Improvement management, Lean
Production and Supply Chain
Management.

We now offer brand-new competence programs for Supply Chain
Management, Maintenance Managenment, Mechatronics and Energy
Management.

More information available on our website:  www.festo-tac.com
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What must be taken into account when using Festo products?
The limit values specified in the
technical data and any specific
safety instructions must be adhered
to by the user in order to ensure
correct functioning.
When using pneumatic components,
ensure that they are operated using
correctly prepared compressed air
without aggressive media and that
they comply with environmental
specifications (e.g. climate).

50

When Festo products are used in
safety-oriented applications, all
national and local laws and regulations, for example the Machinery
Directive, together with the relevant
references to standards, trade
association rules and the applicable
international regulations must be
observed and complied with.
Unauthorised conversions or modifications to products and systems
from Festo constitute a safety risk
and are thus not permitted. Festo
does not accept any liability for the
resulting damages.

 www.festo.com/catalogue/...

You should contact Festo if one of
the following applies to your
application:
• The ambient conditions and
conditions of use or the operating
medium differ from the specified
technical data.
• The product is to perform a safety
function.
• A risk or safety analysis is
required.
• You are unsure about the
product's suitability for use in the
planned application.
• You are unsure about the
product's suitability for use in
safety-oriented applications.

All technical data are correct at the
time of going to print.
All texts, representations, illustrations and drawings included in this
catalogue are the intellectual
property of Festo AG & Co. KG, and
are protected by copyright law. No
part of this publication may be
reproduced or transmitted in any
form or by any means, electronic,
mechanical, photocopying or
otherwise, without the prior written
permission of Festo AG & Co. KG. All
technical data are subject to change
according to technical updates.
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