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Introduction

General
In the production environment of the 21st century cleanrooms are 
playing an ever greater role. In the past, cleanrooms were primarily 
used as a production environment in the semiconductor industry, but 
now they are increasingly used in other industries too, such as auto-
motive, pharmaceuticals and the food industry. The objective in all 
applications is to improve the quality of the manufactured products by 
ensuring the ambient conditions are controlled and clean.

People are considered to be the biggest emitters of particles. However, 
with the right equipment they can be effectively separated from 
the process. This is why particular attention needs to be paid to the 
machine, its design as well as the components used and their applica-
tion. These factors play a crucial role in achieving the cleanliness objec-
tives in the production environment. We want to help you to achieve 
your objectives. In this brochure, we will therefore provide you with an 
overview of our products for cleanroom applications and give you some 
information on using them in clean and pure environments.

Which products are suitable for use in cleanrooms?
Whether a product is suitable for cleanrooms depends on its particle 
emissions. The ISO 14644 standard clearly describes the characteristics 
required of a product for it to be used in cleanrooms. And we determine 
the suitability of our products in accordance with ISO 14644. To do this, 
we try to select a representative, general operating scenario to assess 
how suitable products are for the cleanroom. All statements in this 
product overview refer to the emissions of airborne particles by Festo 
components, and therefore to the suitability of the components for 
cleanrooms. We have tested a specific selection of our series products 
to determine if they are fit to be used in cleanrooms. This cross-section 
of our product portfolio has been specially selected to enable you to 
solve the majority of automation solutions. In addition, the components 
should be available at short notice at any time, anywhere in the world.

Notes: 
• Classification in accordance with ISO 14644 is not useful for some 

products, because they do not emit particles when used correctly 
(e.g. tubing). However, we list them here because this assessment is 
the result of our experience and testing.

• The values specified are based on products that were cleaned before 
they were installed in the cleanroom. Please take this into account 
when using standard components.

• The values specified for the cleanroom class must be considered as 
reference values that are based on our selection of typical operating 
scenarios. This means that the values are not guaranteed.

http://www.festo.com/catalogue
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Product overview
Pneumatic cylinders Î Page 7
Designation Type Recommended cleanroom 

class

Round cylinder DSNU ISO 6
DSNU-S ISO 6
CRDSNU ISO 6

Standards-based cylinder DSBC ISO 6
DSBF ISO 6

Compact cylinder ADN ISO 6
ADN-S ISO 6
DPDM ISO 6

Semi-rotary drives DRVS ISO 6
DSM ISO 6
DSM-B ISO 6
DRRD ISO 6

Mini slides DGSS ISO 6
DGST ISO 6
DGSL ISO 7

Twin-piston cylinder DGTZ ISO 6
Guided drive DFM-B ISO 7

DFM ISO 7
Stopper cylinders DFSP ISO 6

Valves Î Page 19
Designation Type Recommended cleanroom 

class

Solenoid valve VUVG ISO 5
VUVG-S ISO 5
VUVS ISO 6
MH1 ISO 5
MHE, MHP, 
MHA

ISO 6

Check valve HGL ISO 4
Quick exhaust valve VBQF ISO 41)

Shut-off valve HE ISO 4
Pressure regulator VRPA ISO 4
One-way flow control 
valve

VFOE ISO 4
GRLA, GRLZ ISO 4

Proportional pressure 
regulators

VPPE ISO 5
VEAB ISO 4
VEAA ISO 4
VPPI ISO 4

Valve terminals Î Page 29
Designation Type Recommended cleanroom 

class

Valve manifold assembly VTUS ISO 6
Valve terminal VTUX ISO 5

VTUG ISO 5
MPA-L ISO 5
MPA-S ISO 5
VTOC ISO 5
MH1 ISO 5

Motion Terminal VTEM ISO 5

Sensors Î Page 39
Designation Type Recommended cleanroom 

class

Proximity switch SDBT-MSX –2)

SMT-8M-A –2)

SMT-10M –2)

Position transmitter SDAT-MHS –2)

SMAT-8M –2)

Pressure sensor SDE5 ISO 4
SPAE ISO 4
SPAN ISO 43)

SPAN-B ISO 43)

Pressure transmitter SPTE ISO 43)

Flow transmitter SFTE ISO 4
Flow sensor SFAH ISO 43)

Compressed air preparation Î Page 45
Designation Type Recommended cleanroom 

class

Maintenance units and 
maintenance equipment

MS4 ISO 7
MS6 ISO 7

Precision pressure regu-
lator

MS6-LRP ISO 5

Pneumatic connection technology Î Page 57
Designation Type Recommended cleanroom 

class

Plastic tubing PUN-H –2)

PUN-H-SF –2)

PUN-H-F –2)

PTFEN –2)

PEN –2)

PLN –2)

PFAN –2)

Push-in fitting QS/QSM ISO 4
NPQH ISO 4
NPQE ISO 4
NPQR ISO 4

Quick connector NPCK –2)

CK –2)

1) Variants with better suitability are available on request
2) Element installed statically, no meaningful evaluation possible according to ISO 

14644-1
3) Variants with better suitability are available

http://www.festo.com/catalogue
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Introduction

Needs-based, multi-stage solution concept
Cleanroom suitability depends primarily on the installation location 
and the operating parameters of the product, which means that expert 
advice about the use of our products is very important. If you have any 
questions about using our products in your application, please contact 
us.
If you cannot find any suitable components in our standard product 
portfolio, we can adapt the products to your requirements.

Whether for cleanroom-specific packaging that reduces time and effort 
in logistics, modifications that are designed to optimise our products 
for critical applications, or for complex system solutions that suit your 
particular budget, you will benefit from our experience in cleanroom 
technology that we have built up over more than 30 years. We will be 
happy to share this experience with you.

BB

Laminar air flow

Workpiece

C

D

A

Using components in the laminar air flow in the cleanroom
A) Critical area from which particles can come into contact with the 

workpiece.
B) Non-critical area from which particles cannot easily come into con-

tact with the workpiece.
C) Area in which obstructions to the laminar air flow should be mini-

mised to prevent particles being transferred to the workpiece.
D) Particles from this area are removed by the laminar air flow and can-

not come into contact with the workpiece.

http://www.festo.com/catalogue
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Introduction

How does Festo test its products?
Products are classified based on their particle emissions in accordance 
with the ISO 14644 standard. The relevant classification is defined in 
ISO 14644-1. All Festo products suitable for cleanroom applications 
conform to the ISO standard. The measurement procedure is focused on 
those locations where the particle concentration is highest (HPC: high-
est particle concentration).

The advantage of this procedure compared to others is that it provides 
clear conclusions about the particle emission characteristics of our 
automation components. This particular procedure, during which a 
measuring probe is used in the laminar and isokinetic air flow, repre-
sents the situation in an actual cleanroom environment almost per-
fectly. The measurement depends entirely on the size of the measured 
environment, not on the size of the measured object. With this method, 

it is also possible to identify locations that are important for particle 
emission and to draw the relevant conclusions. First, the HPC locations 
on the product are identified; these are then measured for at least 100 
minutes and evaluated. The subsequent statistical analysis of the meas-
urement results is very reliable. Finally, the classification is determined 
based on the statistical values.
A significant issue with all product measurements is the parameters 
under which the measurement is conducted. In addition to the environ-
ment, it is the so-called representative operating scenario that plays a 
crucial role. This refers to the parameters that a manufacturer considers 
representative when the product is being used. The individual operating 
scenarios make it very difficult to compare products and their allocated 
classifications from different manufacturers.

Actuating valve

Filter-fan unit

Laminar air flow

Drive to be tested

Visual particle counter

Filter-fan unit Filter-fan unit

Isokinetic probe

 
Direct measurement

Actuating valveDrive to be tested

Visual particle counter

Exhaust

Inlet clean air

 

Process with average values

Festo uses direct measurement with HPC. This method is more accurate and more meaningful.

http://www.festo.com/catalogue
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Introduction

Classification
Festo bases the measurement of external particle emissions on ISO 14644. This is because we believe it is important to have traceable and repeat-
able measurements. It is the only way in which we can give you advice for your specific requirements. The associated classification with the particle 
limits is shown below for reference.
In the past, the US Federal Standard FED 209E also played an important part. However, it has been officially withdrawn. The table for FED 209E is 
shown below as a reference for customers who still make their comparisons based on this standard. This allows you to transfer the values.

ISO 14644-1 standard compared to US Federal Standard FED 209E
ISO classification number
(N)

Maximum particle concentration allowed (particles per cubic metre of air1)) US Federal 
Standard 209E0.1 μm 0.2 μm 0.3 μm 0.5 μm 1 μm 5 μm

ISO Class 1 102) 4) 4) 4) 4) 5) –
ISO Class 2 100 242) 102) 4) 4) 5) –
ISO Class 3 1000 237 102 352) 4) 5) 1
ISO Class 4 10000 2370 1020 352 832) 5) 10
ISO Class 5 100000 23700 10200 3520 832 4), 5), 6) 100
ISO Class 6 1000000 237000 102000 35200 8320 293 1000
ISO Class 7 3) 3) 3) 352000 83200 2930 10000
ISO Class 8 3) 3) 3) 3520000 832000 29300 100000
ISO Class 97) 3) 3) 3) 35200000 8320000 293000 –
1) All particle concentrations listed in the table are cumulative frequency related, e.g. the 10200 particles at 0.3 µm for ISO Class 5 include all particles equal to or larger than this particle 

size.
2) These particle concentrations result in large air sample volumes for classification. The sequential sampling procedure may be used.
3) Information on concentration limits in this area of the table is unsuitable due to a very high particle concentration.
4) Sampling and statistical limitations for particles at low concentrations are not suitable for classification.
5) Limitations of collected sampling for both low concentration particles and particles larger than 1 µm: these are not suitable for classification due to possible particle losses during the sam-

pling procedure.
6) To determine this particle size in conjunction with ISO Class 5, the M descriptor for macroparticles may be adapted and applied together with at least one other particle size.
7) This class is only applicable for the operating state "Production".

Note:
We do not include the values in accordance with FED 209E in this product overview, because this standard is not a major consideration for Festo.

http://www.festo.com/catalogue
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Software tools

Pneumatic sizing Size pneumatic control loop systems quickly and energy-efficiently. 
In order to survive in a tough competitive environment, many companies are looking for 
ways to make savings in their production. 
 
Such savings can often be found in their existing compressed air systems, which have 
generally been in place for years. Up to 60% of energy costs can be saved through 
optimisation at both the production facility and system level. 
 
This tool can be found at

 Î www.festo.com/x/pneumatic-sizing
Air consumption of 
cylinders

Calculate your system’s air consumption. 
Calculate your system’s air consumption quickly and conveniently. Simply enter all the 
drives and tubing, set the cycle times and working pressure and the air consumption per 
minute and per day will be calculated for you. The input table including the result can be 
exported directly to Excel.
 
This tool can be found at

 Î www.festo.com/x/air-consumption

Pneumatic simulation Perfect simulations replace expensive real-life tests! 
The tool is an expert system that supports you in the selection and configuration of the 
entire pneumatic control chain. If one parameter is changed, the program automatically 
adapts all the others. 
 
This tool can be found at

 Î www.festo.com/x/pneumatic-simulation

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

 Î www.festo.com/x/festo-design-tool
CO2 & TCO Guide CO2 values and TCO for your application. 

Take a quantum leap in automation technology. By using suitable components from Festo 
in an intelligent way, you can reduce the energy consumption of your systems and thus 
specifically lower your production’s carbon emissions.
 
This tool can be found at

 Î www.festo.com/x/co2-tco

¤ 01 02 03 04
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Piston rod cylinder >

Round cylinders

Standards-based cylinder
DSNU

Round cylinders
DSNU

Round cylinders
DSNU-S

Mode of operation Double-acting Double-acting Double-acting
Piston diameter 8 mm, 10 mm, 12 mm, 16 mm, 20 mm, 

25 mm
32 mm, 40 mm, 50 mm, 63 mm 8 mm, 12 mm, 16 mm, 20 mm, 25 mm

Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

23 ... 295 N 482.5 ... 1870.3 N 30.2 ... 294.5 N

Stroke 1 ... 500 mm 1 ... 500 mm 1 ... 200 mm
Cushioning Elastic cushioning rings/plates at both 

ends, Self-adjusting pneumatic end-posi-
tion cushioning, Pneumatic cushioning, 
adjustable at both ends

Elastic cushioning rings/plates at both 
ends, Self-adjusting pneumatic end-posi-
tion cushioning, Pneumatic cushioning, 
adjustable at both ends

Elastic cushioning rings/plates at both 
ends, Self-adjusting pneumatic end-posi-
tion cushioning

Cleanroom class Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils, Metals with more than 
1% by mass of copper, zinc or nickel are 
excluded from use. Exceptions are nickel in 
steel, chemically nickel-plated surfaces, 
printed circuit boards, cables, electrical 
plug connectors and coils

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils, Metals with more than 
1% by mass of copper, zinc or nickel are 
excluded from use. Exceptions are nickel in 
steel, chemically nickel-plated surfaces, 
printed circuit boards, cables, electrical 
plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L, VDMA24364 zone III VDMA24364-B1/B2-L, VDMA24364 zone III VDMA24364-B2-L
Description • ISO 6432

• Wide range of variants for customised 
applications

• Good running performance and long 
service life

• Self-adjusting pneumatic end-position 
cushioning saves time during commis-
sioning and adapts optimally to load and 
speed changes

• Piston rod with female or male thread
• For position sensing
• Variants recommended for production 

systems for manufacturing lithium-ion 
batteries

• Wide range of variants for customised 
applications

• Good running performance and long 
service life

• Self-adjusting pneumatic end-position 
cushioning saves time during commis-
sioning and adapts optimally to load and 
speed changes

• Piston rod with female or male thread
• For position sensing
• Variants recommended for production 

systems for manufacturing lithium-ion 
batteries

• Short variant of ISO cylinder DSNU
• Quick and easy installation, even in tight 

spaces
• Light weight
• Self-adjusting pneumatic end-position 

cushioning saves time during commis-
sioning and adapts optimally to load and 
speed changes

• Piston rod with male thread
• For position sensing
• Variants recommended for production 

systems for manufacturing lithium-ion 
batteries

• Sustainable in production thanks to 
reduced use of materials

online: Î dsnu dsnu dsnu

★ ★
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Piston rod cylinder >

Profile and tie rod cylinders

Standards-based cylinders pre-configured
DSBC

Standards-based cylinders, Clean Design
DSBF

Mode of operation Double-acting Double-acting
Piston diameter 32 mm, 40 mm, 50 mm, 63 mm, 80 mm, 100 mm, 125 mm 32 mm, 40 mm, 50 mm, 63 mm, 80 mm, 100 mm, 125 mm
Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

483 ... 7363 N 415 ... 7363 N

Stroke 1 ... 2800 mm 1 ... 2800 mm
Cushioning Elastic cushioning rings/plates at both ends, Self-adjusting 

pneumatic end-position cushioning, Pneumatic cushioning, 
adjustable at both ends

Elastic cushioning rings/plates at both ends, Self-adjusting 
pneumatic end-position cushioning, Pneumatic cushioning, 
adjustable at both ends

Cleanroom class Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass 
are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical 
plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L, VDMA24364-C1-L, VDMA24364 zone III VDMA24364-B2-L, VDMA24364 zone III
Description • Self-adjusting pneumatic end-position cushioning saves time 

during commissioning and adapts optimally to load and speed 
changes

• ISO 15552 (ISO 6431, VDMA 24562)
• Standard profile with two sensor slots
• Wide range of variants for customised applications
• Comprehensive range of mounting accessories for just about 

every type of installation
• For position sensing
• Variants recommended for production systems for manufac-

turing lithium-ion batteries

• ISO 15552
• Increased corrosion protection
• Easy-to-clean design
• FDA-approved lubrication and sealing on the basic version
• Long service life thanks to optional dry-running seal
• Self-adjusting pneumatic end-position cushioning saves time 

during commissioning and adapts optimally to load and speed 
changes

• For position sensing

online: Î dsbc dsbf

★
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Piston rod cylinder >

Compact, short-stroke and flat cylinders

Compact cylinders
ADN

Compact cylinder
ADN-S

Mode of operation Double-acting Double-acting
Piston diameter 12 mm, 16 mm, 20 mm, 25 mm, 32 mm, 40 mm, 50 mm, 63 mm, 

80 mm, 100 mm, 125 mm
6 mm, 10 mm, 12 mm, 16 mm, 20 mm, 25 mm, 32 mm, 40 mm, 
50 mm, 63 mm

Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

51 ... 7363 N 17 ... 1870 N

Stroke 1 ... 500 mm 5 ... 50 mm
Cushioning Elastic cushioning rings/plates at both ends, Self-adjusting 

pneumatic end-position cushioning
Elastic cushioning rings/plates at both ends, No cushioning

Cleanroom class Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils, Metals with more than 1% by 
mass of copper, zinc or nickel are excluded from use. Exceptions 
are nickel in steel, chemically nickel-plated surfaces, printed circuit 
boards, cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L, VDMA24364 zone III VDMA24364-B2-L
Description • ISO 21287

• Up to 50% less installation space than comparable stand-
ards-based cylinders to ISO 15552

• Good running performance and long service life
• Wide range of variants for customised applications
• For position sensing
• Variants recommended for production systems for manufac-

turing lithium-ion batteries

• Minimal installation space
• Very lightweight
• Ideal for small movements
• Piston rod with female or male thread
• For position sensing
• Variants recommended for production systems for manufac-

turing lithium-ion batteries
• Sustainable in production thanks to reduced use of materials

online: Î adn adn-s

★ ★
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Piston rod cylinder >

Multimount and cartridge cylinders

Compact cylinders, multimount
DPDM

Mode of operation Double-acting, Pushing, Single-acting, Pulling
Piston diameter 6 mm, 10 mm, 16 mm, 20 mm, 25 mm, 32 mm
Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

9 ... 483 N

Stroke 5 ... 50 mm
Cushioning Elastic cushioning rings/plates at both ends
Cleanroom class Class 6 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L
Description • Mounting using through-hole and female thread

• Compact design
• Piston rod variants
• For position sensing
• Sustainable in production thanks to reduced use of materials

online: Î dpdm

Piston rod cylinder >

Stainless steel cylinders

Standards-based cylinder
CRDSNU, CRDSNU-B

Mode of operation Double-acting
Piston diameter 12 mm, 16 mm, 20 mm, 25 mm
Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

68 ... 295 N

Stroke 1 ... 500 mm
Cushioning Elastic cushioning rings/plates at both ends, Self-adjusting pneumatic end-position cushioning, Pneumatic cushioning, adjustable at 

both ends
Cleanroom class Class 6 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L, VDMA24364 zone III
Description • ISO 6432

• Corrosion resistant against aggressive ambient conditions
• Easy-to-clean design
• Long service life thanks to optional dry-running seal
• Wide range of variants for customised applications
• Self-adjusting pneumatic end-position cushioning saves time during commissioning and adapts optimally to load and speed changes
• For position sensing

online: Î crdnsu

¤ 01 02 03 04
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Software tools

Mass moment of inertia Juggling pencils and pocket calculators is now a thing of the past. No matter whether you 
have discs, blocks, push-on flanges, grippers, etc., this tool does the job of calculating all 
the mass moments of inertia. Just save, send or print and you’re finished. 
 
This tool can be found at

 Î www.festo.com/x/mass-moment-of-inertia

Semi-rotary drives >

Semi-rotary vane drives

Semi-rotary drives
DRVS

Semi-rotary drives
DSM

Semi-rotary drives
DSM-B, DSM-HD-B

Size 6, 8, 12, 16, 25, 32, 40 6, 8, 10 12, 16, 25, 32, 40, 63
Theoretical torque at 0.6 
MPa (6 bar, 87 psi)

0.15 ... 20 Nm 0.15 ... 1.7 Nm 1.25 ... 80 Nm

Permissible mass moment 
of inertia

6.5 ... 350 kgcm² 6.5 ... 26 kgcm² 50 ... 5000 kgcm²

Position sensing Via proximity switch Via proximity switch, Without Via proximity switch
Swivel angle 0 ... 270 deg 0 ... 240 deg 0 ... 270 deg
Cleanroom class Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L, VDMA24364-B1/B2-L VDMA24364-B2-L, VDMA24364-B1/B2-L
Description • Double-acting semi-rotary drive with 

rotary vane
• Lighter than other semi-rotary drives
• Fixed swivel angle, adjustable swivel 

angle possible with the help of 
accessories

• Housing protected against splash water 
and dust

• Sustainable in production thanks to 
reduced use of materials

• Double-acting semi-rotary drive with 
rotary vane or with tandem rotary vane

• Fixed or infinitely adjustable swivel angle
• With spigot shaft or hollow flange shaft
• With elastic cushioning rings/plates at 

both ends

• Double-acting semi-rotary drive with 
rotary vane, with tandem rotary vane or 
with heavy-duty bearing

• Swivel angle is infinitely adjustable over 
the entire swivel range

• With elastic cushioning rings/plates at 
both ends, adjustable or with shock 
absorbers at both ends, self-adjusting

online: Î drvs dsm dsm
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Semi-rotary drives >

Semi-rotary drives with rack and pinion

Semi-rotary drives
DRRD

Size 8, 10, 12, 16, 20, 25, 32, 35, 40, 50, 63
Theoretical torque at 0.6 
MPa (6 bar, 87 psi)

0.2 ... 112 Nm

Permissible mass moment 
of inertia

15 ... 420000 kgcm²

Position sensing Via proximity switch
Swivel angle 180 deg
Cleanroom class Class 6 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364 zone III
Description • Twin-piston drive, power transmission via rack and pinion principle

• Extremely accurate in the end positions
• Very high load bearing capacity
• Very good axial run-out at the flanged shaft
• Greater stability even with smaller sizes
• Supply port on one side
• Variants with intermediate position for additional positioning at 90°
• Variants with external sensor mounting
• Variants with end-position locking on both sides
• Sustainable in production thanks to reduced use of materials

online: Î drrd

★
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Drives with guides >

Linear slides

Mini slide
DGSS

Mini slides
DGST

Mini slides
DGSL

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

6 mm, 8 mm, 10 mm, 12 mm, 16 mm, 
20 mm, 25 mm, 32 mm

Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

17 ... 188 N 34 ... 589 N 17 ... 483 N

Stroke 5 ... 60 mm 10 ... 200 mm 10 ... 200 mm
Cushioning Elastomer cushioning, double-sided, stroke 

not adjustable
Short elastic cushioning rings/pads at both 
ends, Elastomer cushioning, double-sided, 
stroke not adjustable, Elastic cushioning 
rings/plates at both ends, Elastic 
cushioning rings/pads at both ends with 
fixed stop, External hydraulic cushioning

Short elastic cushioning rings/pads at both 
ends, No cushioning, Elastic cushioning 
rings/plates at both ends, Elastic 
cushioning rings/pads at both ends with 
fixed stop, Self-adjusting, progressive shock 
absorber at both ends, with reducing 
sleeve, Progressive shock absorber at both 
ends

Position sensing Via proximity switch Via proximity switch Via proximity switch
Cleanroom class Class 6 according to ISO 14644-1 Class 6 according to ISO 14644-1 Class 7 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils, Metals with more than 
1% by mass of copper, zinc or nickel are 
excluded from use. Exceptions are nickel in 
steel, chemically nickel-plated surfaces, 
printed circuit boards, cables, electrical 
plug connectors and coils

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364-C1-L VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Slim design

• Excellent positioning accuracy
• Precise and resilient roller bearing guide
• Optimum price/performance ratio
• Slide and yoke plate from one component
• Can be operated without additional 

cushioning elements
• Optional: stroke adjustment and external 

cushioning using accessories
• Recommended for production systems for 

manufacturing lithium-ion batteries

• Powerful twin-piston drive
• Shortest mini slide on the market
• Precise recirculating ball bearing guide
• Versatile mounting options
• Version with mirrored supply port 

configuration and sensor slots for 
compact assembly available to order 
using the configurator

• Variants recommended for production 
systems for manufacturing lithium-ion 
batteries

• Sustainable in production thanks to 
reduced use of materials

• High load capacity and positioning 
accuracy

• Maximum movement precision thanks to 
ground-in ball bearing cage guide

• Maximum flexibility thanks to 8 sizes and 
a large selection of cushioning variants

• Variants with clamping unit or end-posi-
tion locking for fixing the guide slide

• Wide variety of mounting and attachment 
options

• Compact design

online: Î dgss dgst dgsl
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Drives with guides >

Drives with guide rods

Twin cylinder
DGTZ

Guided drives
DFM, DFM-B

Piston diameter 6 mm, 10 mm, 16 mm, 20 mm, 25 mm, 32 mm 6 mm, 10 mm, 12 mm, 16 mm, 20 mm, 25 mm, 32 mm, 40 mm
Theoretical force at 0.6 
MPa (6 bar, 87 psi), 
advancing

18.6 ... 966 N 17 ... 754 N

Stroke 10 ... 200 mm 5 ... 400 mm
Cushioning Elastic cushioning rings/plates at both ends Elastic cushioning rings/plates at both ends, Pneumatic cush-

ioning, adjustable at both ends, Shock absorber, soft characteristic 
curve

Position sensing Via proximity switch Via proximity switch
Cleanroom class Class 6 according to ISO 14644-1 Class 7 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass 
are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical 
plug connectors and coils, Metals with more than 1% by mass of 
copper, zinc or nickel are excluded from use. Exceptions are nickel 
in steel, chemically nickel-plated surfaces, printed circuit boards, 
cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364 zone III VDMA24364-B1/B2-L
Description • Minimal space requirement

• Minimal mounting time
• High resistance to torques and lateral forces
• High rigidity thanks to its guide rods with large diameter and two 

plain-bearing bushes
• Wide range of mounting options
• Drive and guide unit in a single housing
• Plain bearing

• Drive and guide unit in a single housing
• High resistance to torques and lateral forces
• Plain or recirculating ball bearing guide
• Wide variety of mounting and attachment options
• Wide range of variants for customised applications
• Variants recommended for production systems for manufac-

turing lithium-ion batteries

online: Î dgtz dfm

★
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Stopper cylinders and feed separators >

Stopper cylinders

Stopper cylinders
DFSP

Piston diameter 16 mm, 20 mm, 32 mm, 40 mm, 50 mm
Permissible impact force 
on the advanced piston 
rod

710 ... 6280 N

Stroke 5 ... 30 mm
Position sensing Via proximity switch
Cleanroom class Class 6 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Trunnion version with/without protection against rotation, with/without female thread

• Roller version with protection against rotation
• Compact design
• Sensor slots on 3 sides
• Long service life thanks to very good cushioning characteristics and sturdy piston rod guide
• Safe stopping of workpiece carriers, pallets and packages weighing up to 90 kg

online: Î dfsp

05 06 07 ¥
Sensors Compressed air preparation Pneumatic connection technology Appendix

http://www.festo.com/catalogue
https://www.festo.com/catalogue/dfsp


01
Pn

eu
m

at
ic 

cy
lin

de
rs

Product overview

2024/06 – Subject to change ★  Simply part of the solution	Î www.festo.com/catalogue/...18

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. 
 
Common product modifications:
• Materials for special environmental 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 you:
 Î www.festo.com/contact

Customised components – for your specific requirements
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Software tools

Pneumatic sizing Size pneumatic control loop systems quickly and energy-efficiently. 
In order to survive in a tough competitive environment, many companies are looking for 
ways to make savings in their production. 
 
Such savings can often be made in their existing compressed air systems, which have 
generally been in use for years. By optimising the compressed air supply at both plant 
and system level, up to 60% of energy costs can be saved. 
 
This tool can be found at

 Î www.festo.com/x/pneumatic-sizing

Electrically and pneumatically actuated directional control valves >

Universal directional control valves

Solenoid valves, for individual 
connection
VUVG

Solenoid valves, plug-in
VUVG-T1

Solenoid valves, plug-in
VUVG-B-F1A

Actuation type Electric Electric Electric
Pneumatic connection 1 G1/4, G1/8, M3, M5, M7
Pneumatic working port Flange, G1/4, G1/8, M3, M5, M7, QS-1/4, 

QS-1/8, QS-10, QS-3, QS-3/16, QS-3/8, 
QS-4, QS-5/16, QS-5/32, QS-6, QS-8

Flange, G1/4, G1/8, M5, M7 Flange

Operating pressure [MPa] -0.09 ... 1 MPa -0.09 ... 1 MPa -0.09 ... 1 MPa
Operating pressure -0.9 ... 10 bar -0.9 ... 10 bar -0.9 ... 10 bar
Standard nominal flow 
rate

80 ... 1380 l/min 130 ... 1200 l/min 130 ... 510 l/min

Valve function 2x3/2-way, monostable, closed, 2x3/2-way, 
open, monostable, 2x3/2-way, open/
closed, monostable, 5/2 double solenoid, 
5/2-way, monostable, 5/3-way, pressurised, 
5/3 exhausted, 5/3 closed

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

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

Electrical connection 2-pin, 3-pin, Plug pattern H, horizontal 
connection, M8x1 A-encoded to EN 61076-2-
104, Plugs, Via electrical sub-base, Via 
electric pilot valve

Via sub-base Via sub-base

Cleanroom class Class 5 according to ISO 14644-1 Class 5 according to ISO 14644-1 Class 5 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L, VDMA24364 zone III VDMA24364-B2-L, VDMA24364-B1/B2-L VDMA24364 zone III
Description • Compact universal valve

• Connection technology via electrical 
connection box (E-box)

• High flow rate relative to its size
• In-line valves can be used as individual 

valves or manifold valves

• Sub-base valve, semi in-line valve
• For valve terminal VTUG with multi-pin, 

fieldbus interface
• Variants to EU Explosion Protection 

Directive (ATEX)

• Sub-base valve
• For valve terminal VTUG with multi-pin, 

fieldbus interface
• Recommended for production systems for 

manufacturing lithium-ion batteries

online: Î vuvg vuvg vuvg_t1_f1a
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Electrically and pneumatically actuated directional control valves >

Universal directional control valves

Solenoid valves
VUVG-L-F1A

Solenoid valves
VUVS

Actuation type Electric Electric
Pneumatic connection 1 1/8 NPT, G1/4, G1/8, G3/8
Pneumatic working port M5 1/8 NPT, 1/4 NPT, 3/8 NPT, G1/4, G1/8, G3/8, QS-1/2, QS-1/4, 

QS-10, QS-12, QS-3/8, QS-4, QS-5/16, QS-5/32, QS-6, QS-8
Operating pressure [MPa] 0.15 ... 0.7 MPa -0.09 ... 1 MPa
Operating pressure 1.5 ... 7 bar -0.9 ... 10 bar
Standard nominal flow 
rate

180 ... 195 l/min 500 ... 2400 l/min

Valve function 2x3/2-way, monostable, closed, 5/2-way, monostable 2x3/2-way, monostable, closed, 2x3/2-way, open, monostable, 
2x3/2-way, open/closed, monostable, 3/2-way, closed, monos-
table, 3/2 open, single solenoid, 5/2 double solenoid, 5/2-way, 
monostable, 5/3-way, pressurised, 5/3 exhausted, 5/3 closed

Electrical connection 2-pin, Plug pattern H, horizontal connection, Plugs 3-pin, Socket, Type B, Type C, Screw terminal, To EN 175301-803, To 
industry standard (11 mm)

Cleanroom class Class 5 according to ISO 14644-1 Class 6 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass 
are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical 
plug connectors and coils

LABS (PWIS) conformity VDMA24364 zone III VDMA24364-B1/B2-L, VDMA24364 zone III
Description • Compact universal valve

• Connection technology via electrical connection box (E-box)
• High flow rate relative to its size
• In-line valves can be used as individual valves or manifold 

valves
• Recommended for production systems for manufacturing 

lithium-ion batteries

• Universal valve, sturdy and durable
• Low cost with no performance limitations
• Can be used as individual valves or manifold valves VTUS

online: Î vuvg_s_f1a vuvs
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Electrically and pneumatically actuated directional control valves >

Application-specific directional control valves

Solenoid valves
MHA1, MHP1

Solenoid valves
MHE2, MHP2, MHA2, MHE3, MHP3, MHA3, MHE4, MHP4, MHA4

Design Poppet valve with spring return Pressure-relieved poppet valve
Valve function 2/2-way, closed, monostable, 2x2/2-way, monostable, closed, 

3/2-way, closed, monostable, 3/2 open, single solenoid
3/2-way, closed, monostable, 3/2 open, single solenoid, 5/2-way, 
monostable

Operating pressure [MPa] -0.09 ... 0.8 MPa -0.09 ... 0.8 MPa
Operating pressure -0.9 ... 8 bar -0.9 ... 8 bar
Ambient temperature -5 ... 50°C -5 ... 60°C
Pneumatic connection 1 Sub-base, Prepared for QSP10, QS-3, QS-4 Sub-base, G1/4, G1/8, M7, QS-4, QS-6, QS-8
Standard nominal flow 
rate

10 ... 30 l/min 90 ... 400 l/min

Cleanroom class Class 5 according to ISO 14644-1 Class 6 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B1/B2-L
Description • Directly actuated poppet valve

• Miniature valve: grid dimension 10 mm
• Switching times down to 4 ms
• Sub-base valve
• Manifold block for 2 ... 10 valves
• Use as a pilot valve
• UL certification; same connections and cables as for the VUVG

• Directly actuated poppet valve
• Fast-switching valve: switching times down to 2 ms
• Direct mounting, individual sub-base, manifold assembly
• Manifold block for 2 ... 10 valves

online: Î mh1 mh2

Pneumatic shut-off valves >

Check valves

Check valves, piloted
HGL

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8, M5, QS-10, QS-12, QS-4, QS-6, QS-8
Standard nominal flow 
rate 1->2 (0.6->0.5 MPa, 
6->5 bar, 87->72.5 psi)

130 ... 1600 l/min

Operating pressure [MPa] 0.05 ... 1 MPa
Operating pressure 0.5 ... 10 bar
Cleanroom class Class 4 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L
Description • Valve function: piloted non-return function

• Screw-in with male thread
• Pneumatically piloted
• Pilot air connection: M5, G1/8, G1/4, G3/8, QS-4
• Manually actuated exhaust possible with separate accessory

online: Î hgl

★

¤ 01 02 03 04
Introduction Pneumatic cylinders Valves Valve terminals Motion Terminal

http://www.festo.com/catalogue
https://www.festo.com/catalogue/mh1
https://www.festo.com/catalogue/mh2
https://www.festo.com/catalogue/hgl


02
Va

lve
s

Product overview

 ★  Simply part of the solution2024/06 – Subject to change 	Î www.festo.com/catalogue/... 23

Pneumatic shut-off valves >

Quick exhaust valves

Quick exhaust valves
VBQF

Pneumatic connection 1 G1/4, G1/8, QS-6, QS-8
Standard nominal flow 
rate, exhaust 0.6->0.5 
MPa (6->5 bar, 87->72.5 
psi)

850 ... 2500 l/min

Standard nominal flow 
rate, pressurisation 
0.6->0.5 MPa (6->5 bar, 
87->72.5 psi)

350 ... 960 l/min

Operating pressure 0.2 ... 10 bar
Cleanroom class Class 4 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Minimal height

• High flow rate
• Reduced noise emission
• Available with silencer
• Available with ducted or unducted exhaust air
• For higher cycle times

online: Î vbqf

Pneumatic shut-off valves >

Shut-off valves and ball valves

Shut-off valves
HE

Valve function 2/2 double solenoid, 3/2 double solenoid
Pneumatic connection 1 QS-10, QS-12, QS-6, QS-8, R1/2, R1/4, R1/8, R3/8
Standard nominal flow 
rate

256.5 ... 834.3 l/min

Operating pressure [MPa] -0.095 ... 1 MPa
Operating pressure -0.95 ... 10 bar
Cleanroom class Class 4 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Shut-off valve, manually operated

• Connection: thread at both ends, push-in connector at both ends, thread/push-in connector
• Different mounting options

online: Î he
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Pressure regulating valves >

Pressure regulators

Pressure regulator
VRPA

Pressure regulation range 1 ... 8 bar
Standard nominal flow 
rate

80 ... 130 l/min

Pneumatic connection 1 M5, QS-4, QS-6, QS-8, R1/4, R1/8
Pneumatic connection 2 QS-4, QS-6, QS-8
Ambient temperature 0 ... 60°C
Cleanroom class Class 4 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L
Description • Regulates the operating pressure independently of the fluctuating inlet pressure

• With secondary exhaust and with return flow function
• Piston regulator with through pressure supply
• Greater energy efficiency thanks to movement-specific pressure adjustment
• Directly actuated
• Available with pressure gauge
• Connections: push-in connector at both ends, thread/push-in connector
• Sustainable operation thanks to reduced pressure level

online: Î vrpa
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Flow control valves >

One-way flow control valves

One-way flow control valves
VFOE-L

One-way flow control valves
GRLA, GRLZ, GRLSA, CRGRLA

Valve function Exhaust air one-way flow control function, Supply air one-way flow 
control function

Exhaust air one-way flow control function, One-way flow control 
function, Supply air one-way flow control function

Pneumatic connection 1 QS-10, QS-4, QS-6, QS-8 Female thread G1/4, For barbed connector I.D. 4 mm Via union nut, 
6 mm Via union nut, G1/2, G1/4, G1/8, G3/4, G3/8, M3, M5, PK-3, 
PK-3 Via union nut, PK-4, PK-4 Via union nut, PK-6 Via union nut, 
QS-10, QS-12, QS-3, QS-4, QS-6, QS-8

Standard nominal flow 
rate in flow control 
direction

85 ... 750 l/min 0 ... 4320 l/min

Adjusting element Rotary knob with detent Internal hexagon, Knurled screw, Slotted head screw
Cleanroom class Class 4 according to ISO 14644-1 Class 4 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass 
are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical 
plug connectors and coils

LABS (PWIS) conformity VDMA24364 zone III VDMA24364-B2-L, VDMA24364-B1/B2-L
Description • Low-cost solution for standard applications

• Simple and reliable adjustment of pneumatic cylinder speed
• Extremely easy assembly
• Fast commissioning
• Compact dimensions

• Functional combination of one-way flow control valve and piloted 
check valve

• Flow control valve, flow control at one end
• Polymer, metal or stainless steel design
• Standard, mini, in-line variants with different flow rates
• Connections: thread at both ends, push-in connector at both 

ends, thread/push-in connector
online: Î vfoe grla

★ ★
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Proportional valves >

Pressure regulators

Proportional pressure 
regulators
VPPE

Proportional-pressure 
regulators
VEAB

Proportional-pressure 
regulators
VEAA

Proportional-pressure 
regulators
VPPI

Valve function 3-way proportional pressure 
regulator, 3-way proportion-
al-pressure regulator, closed

3-way proportional pressure 
regulator

3-way proportional pressure 
regulator

3-way proportional pressure 
regulator

Pneumatic connection 1 G1/8 Flange, QS-4 Flange, QS-4 G1/8
Pressure regulation range 
[MPa]

0.002 ... 1 MPa -0.1 ... 1.2 MPa

Pressure regulation range 0.02 ... 10 bar -1 ... 16 bar
Operating pressure [MPa] 0.8 MPa
Operating pressure 8 bar 0 ... 13 bar
Standard nominal flow 
rate

310 ... 1250 l/min ≥4.5 l/min ≥7 l/min 150 ... 1630 l/min

Cleanroom class Class 5 according to 
ISO 14644-1

Class 4 according to 
ISO 14644-1

Class 4 according to 
ISO 14644-1

Class 4 according to 
ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364 zone III VDMA24364 zone III VDMA24364-B1/B2-L
Description • Piloted pressure regulator

• Setpoint input as analogue 
voltage signal (0 ... 10 V)

• Electrical connection via 
M12x1 plug, 4 or 5-pin

• Available with setpoint 
module

• Variant with display with 
three retrievable presets and 
digital controller electronics

• For simple control tasks
• Variants recommended for 

production systems for 
manufacturing lithium-ion 
batteries

• Silent operation
• Very low power consumption
• Highly precise
• Integrated piezo technology
• Short switching times
• Mounting: using through-

holes, H-rail mounting
• Sustainable operation thanks 

to reduced pressure level and 
efficient control

• Silent operation
• Very low power consumption
• Highly precise
• Integrated piezo technology
• Durable
• Mounting: via through-holes, 

H-rail mounting, on mounting 
plate or sub-base

• Sustainable operation thanks 
to reduced pressure level and 
efficient control

• Select between three 
predefined and one 
customer-specific controller 
preset

• With or without display
• Low-noise, flexible and highly 

dynamic
• Precise and stable change-

over, rapid switching of 
setpoint by high-performance 
moving coil actuator

• Control via analogue current 
or voltage signal, digital 
pattern for adjustable 
setpoint values or pulse-width 
modulation signal

online: Î vppe veab veaa vppi

★
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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. 
 
Common product modifications:
• Coatings for special ambient conditions
• Customised cables: length, pin allocation, pre-assembled with plug
• Modified actuating elements
• Modified connecting thread
• Modified valve sub-bases 

 
Many additional variants are possible. 
Ask your Festo sales engineer, who will be happy to help you:
 Î www.festo.com/contact

Customised components – for your specific requirements
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Software tools

Configurator for valve 
terminals

Design a product with numerous features reliably and quickly with the help of the 
configurator. 
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 a visual aid for 
selecting the correct product features. 
You can find the configurator for your product
1. at www.festo.com/catalogue/ventilinsel
2. Select the product you want
3. Click on the blue “Configure product” button
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Universal valve terminals

Valve terminals
VTUX-A-P

Valve terminals with CPX-AP-A 
terminal
VTUX-A-P-APA

Valve manifolds
VTUG-S

Valve terminals with multi-pin 
plug/fieldbus connection
VTUG

Valve size 10 mm 10 mm 10 mm, 14 mm, 18 mm 10 mm, 14 mm, 18 mm
Valve function 2x3/2-way, monostable, closed, 

2x3/2-way, open, monostable, 
5/2 double solenoid, 5/2-way, 
monostable, 5/3 closed

2x3/2-way, monostable, closed, 
2x3/2-way, open, monostable, 
5/2 double solenoid, 5/2-way, 
monostable, 5/3 closed

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

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

Max. standard nominal 
flow rate

380 l/min at 10 mm, 780 l/min 
at 14 mm, 1380 l/min at 18 mm

330 l/min at 10 mm, 630 l/min 
at 14 mm, 1200 l/min at 18 mm

Max. no. of valve 
positions

32 32 16 24

Max. no. of pressure 
zones

16 16 9 13

Electrical actuation Individual connection AP interface, Individual 
connection, Fieldbus, I-Port, 
IO-Link®, Multi-pin plug

Valve terminal design Modular and expandable Modular and expandable Fixed grid Fixed grid
Cleanroom class Class 5 according to 

ISO 14644-1
Class 5 according to 
ISO 14644-1

Class 5 according to 
ISO 14644-1

Class 5 according to 
ISO 14644-1

LABS (PWIS) conformity VDMA24364-C1-L VDMA24364-C1-L VDMA24364-B2-L VDMA24364-B1/B2-L
Description • IO-Link® / multipin or bus 

communication
• Actuating switching valves
• Modular and cost-effective
• High flow rates
• Also flexible for decentralised 

installation
• Compact, lightweight yet 

robust
• Versatile options for creating 

pressure zones
• Max. 32 valves

• CPX AP-A remote I/O
• Actuating switching valves
• Modular and cost-effective
• High flow rates
• Centralised installation and 

open for extensions
• Compact, lightweight yet 

robust
• Versatile options for creating 

pressure zones
• Max. 32 valves

• Compact with small VUVG 
valves

• Connection technology easy to 
change via the E-box

• Wide range of valve functions
• Also with semi in-line valves

• Low-cost fixed grid
• Extremely easy assembly
• Exchangeable electrical 

control
• IO-Link® capable
• Valves VUVG with individual 

electrical connection can be 
integrated

• Also available with pneumatic 
multiple connector plate

• Part of the VG series
• Energy-efficient thanks to 

reverse operation and 
targeted pressure reduction

• Optimised and space-saving 
variant available for 
installation in control 
cabinets

• Variants with hot-swap 
connections: valves can be 
replaced during operation

• Variants recommended for 
production systems for 
manufacturing lithium-ion 
batteries

online: Î vtux vtux-ap vtug vtug
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Universal valve terminals

Valve terminal with multi-pin, 
fieldbus interface
VTUG-F1A

Valve manifolds
VTUS

Valve terminals
MPA-L

Valve terminals
MPA-S

Valve size 10 mm, 14 mm 21 mm, 26.5 mm, 31 mm 10 mm, 14 mm, 20 mm 10 mm, 14 mm, 20 mm
Valve function 2x3/2-way, monostable, closed, 

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

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

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

2/2-way, closed, monostable, 
2x3/2-way, monostable, closed, 
2x3/2-way, open, monostable, 
2x3/2-way, open/closed, 
monostable, 3-way proportional 
pressure regulator, 3/2-way, 
closed, monostable, 3/2 open, 
single solenoid, 5/2 double 
solenoid, 5/2-way, monostable, 
5/3-way, pressurised, 5/3 
exhausted, 5/3 closed

Max. standard nominal 
flow rate

330 l/min at 10 mm, 630 l/min 
at 14 mm

360 l/min at 10 mm, 670 l/min 
at 14 mm, 870 l/min at 20 mm

360 l/min at 10 mm, 550 l/min 
at 14 mm, 700 l/min at 20 mm

Max. no. of valve 
positions

24 16 32 24, 64

Max. no. of pressure 
zones

13 9 20 7, 17

Electrical actuation AP interface, I-Port, IO-Link®, 
Multi-pin plug

Individual connection Fieldbus, I-Port, IO-Link®, 
Multi-pin plug

Fieldbus, Multi-pin plug

Valve terminal design Fixed grid Fixed grid Valve sizes can be mixed Modular, valve sizes can be 
mixed

Cleanroom class Class 5 according to 
ISO 14644-1

Class 6 according to 
ISO 14644-1

Class 5 according to 
ISO 14644-1

Class 5 according to 
ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364 zone III VDMA24364-B1/B2-L VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Recommended for production 

systems for manufacturing 
lithium-ion batteries

• Low-cost fixed grid
• Extremely easy assembly
• Exchangeable electrical 

control
• IO-Link® capable
• Part of the VG series
• Energy-efficient thanks to 

reverse operation and 
targeted pressure reduction

• Sturdy valves VUVS with long 
service life

• Individual electrical 
connection

• Pilot air supply in the 
manifold rail

• Comprehensive range of 
accessories

• Maximum modularity
• System can be extended as 

required with individual 
sub-bases and modular tie 
rods

• Polymer sub-bases
• 3 valve sizes
• Tamper-proof fixed flow 

restrictor
• Fieldbus interface via CPX
• IO-Link® capable

• Valve terminals for universal 
applications

• High-performance valves in a 
sturdy metal housing

• Metal linking
• Two valve sizes can be 

combined
• Excellent communication 

thanks to serial linking
• Fieldbus interface via CPX
• Max. 128 valves

online: Î vtug-f1a vtus mpa-l mpa-s
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Application-specific valve terminals

Valve terminals
VTOC

Valve terminals
MH1

Valve size 10 mm 10 mm
Valve function 2x3/2-way, monostable, closed 2/2-way, closed, monostable, 3/2-way, closed, monostable, 3/2 

open, single solenoid
Max. standard nominal 
flow rate

10 l/min at 10 mm 10 l/min at 10 mm

Operating pressure [MPa] 0 ... 0.8 MPa
Operating pressure 0 ... 8 bar -0.9 ... 8 bar
Operating pressure [psi] 0 ... 116 psi
Electrical actuation I-Port, IO-Link®, Multi-pin plug Individual connection, Multi-pin plug
Nominal operating 
voltage DC

24 V 5 V, 12 V, 24 V

Max. no. of valve 
positions

24 24

Valve terminal design Fixed grid Fixed grid
Cleanroom class Class 5 according to ISO 14644-1 Class 5 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L
Description • Compact pilot valves

• Compact assembly
• Greater safety thanks to interlock function
• Multi-pin or fieldbus control
• IO-Link® capable

• Miniaturised poppet valves
• Multi-pin or electrical individual connection

online: Î vtoc mh1
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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. 
 
Common product modifications:
• Coatings for special ambient conditions
• Customised cables: length, pin allocation, pre-assembled with plug
• Modified actuating elements
• Modified connecting thread
• Modified valve sub-bases 

 
Many additional variants are possible. 
Ask your Festo sales engineer, who will be happy to help you:
 Î www.festo.com/contact

Customised components – for your specific requirements
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Software tools

Configurator Design a product with numerous features reliably and quickly with the help of the 
configurator. 
Select all the required product features step-by-step. The use of logic checks ensures that 
only correct configurations are available for selection.
 
You will find the configurator
• at www.festo.com/catalogue/vtem
• Click on the product
• Click on the blue “Configure product” button

Connectivity Finder You can use this tool to find the optimum way to connect a Festo solution to your preferred 
(non-Festo) controller. In addition, you will be provided with expert knowledge for your 
selected connection option, making the integration of the Festo solution into your 
machine extremely easy. 
 
This tool can be found at

 Î www.festo.com/x/connectivity-finder
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Motion Terminal

Motion Terminal
VTEM

Valve terminal design Fixed grid
Grid dimension 28 mm
Max. no. of valve 
positions

8

Valve function Can be allocated using the Motion App
Standard nominal flow 
rate, exhaust 6->5 bar

480 l/min

Pneumatic connection 1 G3/8
Operating pressure [MPa] 0.3 ... 0.8 MPa
Operating pressure 3 ... 8 bar
Operating pressure [psi] 43.5 ... 116 psi
Note on operating 
pressure

0 - 8 bar with external pilot air, Vacuum operation at connection 3 only

Pilot pressure [MPa] 0.3 ... 0.8 MPa
Pilot pressure 3 ... 8 bar
Pilot pressure [psi] 43.5 ... 116 psi
Motion Apps Leakage diagnostics, Flow control, ECO drive, Positioning, Proportional pressure regulation, Proportional directional control valve, Soft 

Stop, Presetting of travel time, Directional control valve functions, Supply and exhaust air flow control, Model-based proportional 
pressure regulation, Selectable pressure head

Actuation type Electric
Nominal operating 
voltage DC

24 V

Temperature of medium 5 ... 50°C
Cleanroom class Class 5 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364 zone III
Description • Many functions for movement, pressure and flow in one component – thanks to apps

• Maximum repeat accuracy thanks to digital parameter sets
• Easy to trace – ideal for the Industry 4.0
• Easy to duplicate the parameters
• Increased energy efficiency
• Reduced complexity and time to market
• Increasing profitability and know-how protection
• Predictive maintenance
• Minimal installation effort
• Sustainable operation with pressure-reduced return stroke and leakage detection

online: Î vtem
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Software tools

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

 Î www.festo.com/x/festo-design-tool

Proximity switches >

Proximity switches for T-slot

Proximity sensors
SMT-8M-A

Proximity sensors
SDBT-MSX

Electrical connection, 
connection type

Cable, Cable with plug Cable, Cable with plug

Electrical connection, 
connection technology

M12x1, A-coded to EN 61076-2-101, M8x1, A-coded, to 
EN 61076-2-104, Open end

M8x1, A-coded, to EN 61076-2-104, Open end

Operating voltage range 
DC

5 ... 30 V 10 ... 30 V

Switching element 
function

N/C contact, N/O contact N/C or N/O contact, switchable

Switching output NPN, PNP, Non-contacting, 2-wire PNP/NPN, switchable
Cleanroom class Element installed statically, no meaningful evaluation possible 

according to ISO 14644-1
Element installed statically, no meaningful evaluation possible 
according to ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils, Metals with more than 1% by 
mass of copper, zinc or nickel are excluded from use. Exceptions 
are nickel in steel, chemically nickel-plated surfaces, printed circuit 
boards, cables, electrical plug connectors and coils

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L
Description • Measuring principle: magneto-resistive

• For universal use
• Individually configurable or pre-assembled
• Inserted in the slot from above, flush with the cylinder profile
• LED switching status indication
• LED operating reserve indication
• Cable length 0.1 ... 30 m

• Measuring principle: magnetic Hall
• Auto teach-in: automatic teach-in of the switching point at 

system start-up
• Programmable: PNP/NPN, NO/NC and switching window range 

between 2 ... 15 mm
• Insertable in the slot from above, screw-clamped
• LED status indicator
• Cable length 0.3 ... 5 m

online: Î smt-8m sdbt

★ ★
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Proximity switches >

Round slot proximity switch

Proximity switch
SMT-10M

Electrical connection, 
connection type

Cable, Cable with plug

Electrical connection, 
connection technology

M12x1, A-coded to EN 61076-2-101, M8x1, A-coded, to EN 61076-2-104, Open end

Electrical connection, 
number of pins/wires

2, 3

Operating voltage range 
DC

5 ... 30 V

Switching element 
function

N/O contact

Switching output NPN, PNP, Non-contacting, 2-wire
Cleanroom class Element installed statically, no meaningful evaluation possible according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L
Description • Measuring principle: magneto-resistive

• For universal use
• Individually configurable or pre-assembled
• Inserted in the slot from above, flush with the cylinder profile
• LED switching status indication
• Cable length 0.3, 2.5 m

online: Î smt-10M

★
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Position sensors

Position transmitters
SDAT-MHS

Position transmitter
SMAT-8M

Design type For T-slot For T-slot
Sensing range 0 ... 160000 µm 52000 µm
Analogue output 0 - 10 V, 4 - 20 mA 0 - 10 V
Electrical connection, 
connection type

Cable with plug Cable with plug

Electrical connection, 
connection technology

M8x1, A-coded, to EN 61076-2-104 M8x1, A-coded, to EN 61076-2-104

Electrical connection, 
occupied pins/wires

4 4

Cleanroom class Element installed statically, no meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no meaningful evaluation possible 
according to ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L
Description • Measuring principle: magnetic Hall

• Analogue output 0 ... 10 V or 4 ... 20 mA
• Programmable IO-Link®/switching output
• Insertable in the slot from above, screw-clamped
• LED status indicator
• Cable length 0.3 m
• Suitable for T-slot

• Measuring principle: magnetic Hall
• Analogue output 0 ... 10 V
• Very compact design makes the unit especially well suited to 

work with grippers, compact cylinders and any application in a 
tight space

• Insertable in the slot from above, screw-clamped
• LED status indicator
• Cable length 0.3 m
• Suitable for T-slot

online: Î sdat smat-8m
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Pressure and vacuum sensors

Pressure sensors
SDE5

Pressure sensors
SPAN, SPAN-B

Pressure sensors
SPAE

Pressure transmitters
SPTE

Pressure measuring range 
[MPa]

-0.1 ... 1.6 MPa -0.1 ... 1 MPa -0.1 ... 1 MPa

Pressure measuring range -1 ... 10 bar -1 ... 16 bar -1 ... 10 bar -1 ... 10 bar
Pressure measuring range 
[psi]

–14.5 ... 232 psi –14.5 ... 145 psi –14.5 ... 145 psi

Switching element 
function

N/C contact, N/O contact, 
Switchable

N/C or N/O contact, switchable N/C contact, N/O contact, 
Switchable

Switching output NPN, PNP 2 x PNP or 2 x NPN, switchable, 
PNP/NPN, switchable

PNP/NPN, switchable

Pneumatic connection QS-1/4, QS-4, QS-5/32, QS-6 Male thread 1/8 NPT, Female 
thread G1/8, M5, For tubing O.D. 
4 mm, Male thread G1/8, R1/8

Flange, Cartridge 10 mm, 
Push-in sleeve QS-4, QS-6, 
QS-3, QS-4

Flange, Cartridge 10 mm, 
Push-in sleeve QS-4, QS-6, 
QS-3, QS-4

Electrical connection 3-wire, 3-pin, Cable, Plugs, To 
EN 60947-5-2, Round design, 
M8x1

3-wire, Cable, Open end 3-wire, Cable, Open end

Electrical connection 1, 
connection type

Plugs

Display type Illuminated LCD LED indicator, 2-digit
Cleanroom class Class 4 according to 

ISO 14644-1
Class 4 according to 
ISO 14644-1

Class 4 according to 
ISO 14644-1

Class 4 according to 
ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils, Metals 
with more than 1% by mass of 
copper, zinc or nickel are 
excluded from use. Exceptions 
are nickel in steel, chemically 
nickel-plated surfaces, printed 
circuit boards, cables, electrical 
plug connectors and coils

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L VDMA24364-B2-L VDMA24364-B2-L
Description • Programmable and 

configurable pressure switch 
for simple pressure sensing 
tasks

• Threshold/window compar-
ator

• Switching point adjustment 
via teach-in function

• Integrated microprocessor
• Switching status indicated by 

an LED visible from all sides
• Certification: c UL us listed 

(OL), C-Tick

• For monitoring compressed 
air and non-corrosive gases

• For network monitoring, 
regulator monitoring, leak 
testing, object detection

• Relative measurement 
method based on a 
piezoresistive measuring cell

• Serial communication 
integrated using IO-Link® 1.1

• Compact design 30x30 mm
• High-contrast display with 

blue backlight

• Electronic pressure sensor 
with piezoresistive pressure 
measuring cell, integrated 
signal processing, numeric 
pressure indicator in percent, 
operating key and a switching 
output, PNP/NPN switchable

• Display of minimum and 
maximum measured value

• All parameters entered can be 
transferred to other SPAEs 
(replicating function)

• Communication interface 
IO-Link®

• Piezoresistive pressure 
sensor

• Measured variable: relative 
pressure

• Cable length 2.5 m
• Compact: 8-bracket wall 

mount for manifold mounting

online: Î sde5 span spae spte

★ ★
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Flow sensors

Flow transmitters
SFTE

Flow sensors
SFAH

Flow measuring range 0 ... 10 l/min 0.002 ... 200 l/min
Operating medium Nitrogen, Compressed air ISO 8573-1:2010 [6:4:4] Argon, Nitrogen, Compressed air ISO 8573-1:2010 [6:4:4]
Operating pressure -0.9 ... 10 bar -0.9 ... 10 bar
Pneumatic connection Female thread M5, For push-in connector O.D. 3 mm, 4 mm Female thread G1/4, G1/8, For tubing O.D. 4 mm, 6 mm, 8 mm
Switching output 2 x PNP or 2 x NPN, switchable
Electrical connection, 
connection type

Cable, Cable with plug Plugs

Electrical connection, 
connection technology

M8x1, A-coded, to EN 61076-2-104, Open end Connection pattern L1J, M8x1, A-coded, to EN 61076-2-104

Cleanroom class Class 4 according to ISO 14644-1 Class 4 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L
Description • Compact design

• Universal flow detection
• Simple installation
• Reliable pick & place application for extremely small workpieces

• Process air, compressed air, forming gas consumption and 
pneumatic object monitoring, handling ultra-small parts, leak 
test

• Compact design 20x58 mm
• Clear 2-line display
• Mounting: H-rail mounting, wall or surface mounting, front panel 

mounting
• Serial communication integrated using IO-Link® 1.1

online: Î sfte sfah
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Software tools

Air consumption Calculate your system’s air consumption quickly and conveniently. 
Simply enter all the drives and tubing, set the cycle times and working pressure and the 
air consumption per minute and per day will be calculated for you. 
It includes a feature for exporting the input table together with the result directly to Excel. 
 
This tool can be found at

 Î www.festo.com/x/air-consumption

Configurator Design a product with numerous features reliably and quickly with the help of the 
configurator. 
 
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 a visual aid for 
selecting the correct product features. 
 
This tool can be found at

 Î www.festo.com/x/service-unit-sizing

Service units for compressed air >

MS-B Series

Service units
MS4-EM1FR, MS6-EM1FR

Size 4, 6
Pressure indication Prepared for G1/8, With pressure gauge
Operating pressure [MPa] 0.1 ... 1 MPa
Operating pressure 1 ... 10 bar
Standard nominal flow 
rate

1500 ... 5300 l/min

Type of mounting Either:, In-line installation, Via mounting bracket, With accessories
Cleanroom class Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Combination of on/off valve and filter regulator

• With manual or fully automatic condensate drain
• For filtered and unlubricated compressed air supply
• Supply pressure can be switched on or off
• Output pressure is continuously adjustable within the pressure regulation range
• Grid dimensions 40, 62 mm (size 4, 6)

online: Î ms4-em1fr

★
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Service units for compressed air >

MS series

Service unit combinations
MSB4, MSB6

Pneumatic connection 1 G1/2, G1/4, G1/8
Standard nominal flow 
rate

750 ... 5500 l/min

Pressure regulation range 0.5 ... 12 bar
Operating pressure 0.8 ... 20 bar
Grade of filtration 0.01 ... 40 µm
Cleanroom class Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Combination of filter regulator, filter, lubricator, on/off valve, soft-start valve

• Grid dimension 40, 62, 90 mm (size 4, 6, 9)
online: Î msb4

★

Filter regulators/lubricators >

MS series

Service unit combinations
MSB4-FRC, MSB6-FRC

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8
Standard nominal flow 
rate

850 ... 4800 l/min

Pressure regulation range 0.3 ... 12 bar
Operating pressure 0.8 ... 20 bar
Grade of filtration 5 µm, 40 µm
Cleanroom class Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Filter, regulator and lubricator functions in a single unit

• High flow rate and highly efficient in removing contaminants
• Good control characteristics with minimal pressure hysteresis
• Grid dimension 40, 62 mm (size 4, 6)

online: Î msb4-frc

★
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Filter regulators >

MS-B Series

Filter regulators
MS4-LFR-B, MS6-LFR-B

Pneumatic connection 1 G1/2, G1/4
Standard nominal flow 
rate

1500 ... 5300 l/min

Pressure regulation range 
[MPa]

0.03 ... 0.7 MPa

Pressure regulation range 0.3 ... 7 bar
Grade of filtration 5 µm, 40 µm
Operating pressure [MPa] 0.1 ... 1 MPa
Operating pressure 1 ... 10 bar
Cleanroom class Class 7 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Competitively priced basic component focused on the most important technical functions

• Lightweight and sturdy thanks to modern polymer materials
• Compatible with the MS series for the ideal combination of low-cost basic functionality and high-end functional requirements
• Stabile control response
• With or without pressure gauge
• Rotary knob with latch
• With integrated secondary exhausting and primary exhausting with return flow function
• MS2: Directly operated diaphragm regulator
• MS4, MS6: directly actuated piston regulator
• Grid dimension 25, 40, 62 mm (sizes 2, 4, 6)

online: Î ms2-lfr

★
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Filter regulators >

MS series

Filter regulators
MS4-LFR, MS6-LFR

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8
Standard nominal flow 
rate

850 ... 7200 l/min

Pressure regulation range 0.3 ... 16 bar
Operating pressure 0.8 ... 20 bar
Grade of filtration 5 µm, 40 µm
Cleanroom class Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • MS4-LFR, MS6-LFR: directly actuated diaphragm regulator, MS9-LFR: piloted or directly actuated filter-diaphragm regulator, 

MS12-LFR: piloted diaphragm regulator without internal air consumption
• Good control characteristics with minimal pressure hysteresis and primary pressure compensation
• Good particle and condensate separation
• With or without secondary exhausting
• High flow rate
• Lockable rotary knob
• Return flow option for exhausting from output 2 to input 1 already integrated
• Variants to EU Explosion Protection Directive (ATEX)
• With or without pressure gauge
• Grid dimension 40, 62, 90, 124 mm (size 4, 6, 9, 12)

online: Î ms4-lfr

★

Compressed air filters >

MS series

Filters
MS4-LF, MS6-LF

Fine filters
MS4-LFM-B, MS6-LFM-B

Micro filters
MS4-LFM-A, MS6-LFM-A

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8 G1/2, G1/4, G1/8, G3/8 G1/2, G1/4, G1/8, G3/8
Standard nominal flow 
rate

1000 ... 4100 l/min

Operating pressure 0 ... 20 bar 0 ... 20 bar 0 ... 20 bar
Grade of filtration 5 µm, 40 µm 0.01 µm, 1 µm 0.01 µm, 1 µm
Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Good particle and condensate separation

• High flow rate performance with minimal 
pressure drop

• Available with manual, semi-automatic, 
fully automatic or fully automatic, 
electrically actuated condensate drain

• Grid dimension 40, 62, 90, 124 mm (size 
4, 6, 9, 12)

• High-efficiency filter for exceptionally 
clean compressed air

• Removing oil aerosols from compressed 
air

• Optionally with differential pressure 
indicator for indication of contamination

• Available with electronic filter contamina-
tion indicator

• Grid dimension 40, 62, 90, 124 mm (size 
4, 6, 9, 12)

• High-efficiency filter for exceptionally 
clean compressed air

• Removing oil aerosols from compressed 
air

• Optionally with differential pressure 
indicator for indication of contamination

• Available with electronic filter contamina-
tion indicator

• Grid dimension 40, 62, 90, 124 mm (size 
4, 6, 9, 12)

online: Î ms4-lf ms4-lfm-b ms4-lfm-a
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Pressure regulators >

MS-B Series

Pressure regulators
MS4-LR-B, MS6-LR-B

Pneumatic connection 1 G1/2, G1/4
Standard nominal flow 
rate

1800 ... 6000 l/min

Pressure regulation range 0.3 ... 7 bar
Operating pressure [MPa] 0.1 ... 1 MPa
Operating pressure 1 ... 10 bar
Cleanroom class Class 7 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by mass are excluded from use. Exceptions are nickel in steel, chemically 
nickel-plated surfaces, printed circuit boards, cables, electrical plug connectors and coils, Metals with more than 1% by mass of copper, 
zinc or nickel are excluded from use. Exceptions are nickel in steel, chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Competitively priced basic component focused on the most important technical functions

• Lightweight and sturdy thanks to modern polymer materials
• Compatible with the MS series for the ideal combination of low-cost basic functionality and high-end functional requirements
• Stabile control response
• With or without pressure gauge
• Rotary knob with latch
• With integrated secondary exhausting and primary exhausting with return flow function
• MS2: Directly operated diaphragm regulator
• MS4, MS6: directly actuated piston regulator
• Grid dimension 25, 40, 62 mm (sizes 2, 4, 6)
• Sustainable operation thanks to reduced pressure level

online: Î ms-lr-b

★
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Pressure regulators >

MS series

Pressure regulators
MS4-LR, MS6-LR

Pressure regulators
MS4-LRB, MS6-LRB

Precision pressure regulators
MS6-LRP, MS6-LRPB

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8 G1/2, G1/4 G1/4, G3/8, G1/2, G3/4, 1/4 NPT, 3/8 NPT, 
3/4 NPT, G1/2, G1/4, G3/8

Standard nominal flow 
rate

1000 ... 7500 l/min 300 ... 7300 l/min 800 ... 9000 l/min

Pressure regulation range 0.3 ... 16 bar 0.3 ... 16 bar 0.05 ... 12 bar
Operating pressure [MPa] 0.08 ... 1.4 MPa 0.1 ... 1.4 MPa
Operating pressure 0.8 ... 20 bar 0.8 ... 20 bar 1 ... 14 bar
Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1 Class 5 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • High flow rate performance with minimal 

pressure drop
• Good control characteristics with minimal 

pressure hysteresis and primary pressure 
compensation

• With or without secondary exhausting
• Lockable rotary knob
• Optional pressure sensor and rotary knob 

pressure gauge
• Grid dimension 25, 40, 62, 90 mm (size 

2, 4, 6, 9)

• To build a regulator manifold with 
through air supply for pressure ranges 
that can be adjusted independently of 
one another

• Good control characteristics with minimal 
pressure hysteresis and primary pressure 
compensation

• Lockable rotary knob
• With or without secondary exhausting
• Integrated return flow option for 

exhausting from output 2 to input 1
• Optional pressure sensor and rotary knob 

pressure gauge
• Variants to EU Explosion Protection 

Directive (ATEX)
• Grid dimension 40, 62 mm (size 4, 6)

• As individual device and for manifold 
assembly

• Manifold assembly with through air 
supply

• Good control characteristics with minimal 
pressure hysteresis and primary pressure 
compensation

• High secondary exhausting
• Lockable rotary knob
• Optional pressure sensor and rotary knob 

pressure gauge
• Grid dimension 62 mm (size 6)

online: Î ms4-lr ms4-lrb ms6-lrp

★
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On/off and soft-start valves >

MS-B Series

Soft-start valves
MS4-EDE-B, MS6-EDE-B

On/off valves
MS4-EE-B, MS6-EE-B

Design Poppet valve, electrically actuated Poppet valve, electrically actuated
Pneumatic connection 1 G1/2, G1/4 G1/2, G1/4
Operating pressure [MPa] 0.3 ... 0.7 MPa 0.3 ... 0.7 MPa
Operating pressure 3 ... 7 bar 3 ... 7 bar
Standard nominal flow 
rate

2000 ... 5000 l/min 2000 ... 5000 l/min

Exhaust air function Without flow control option
Electrical connection Type C, To EN 175301-803 Type C, To EN 175301-803
Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Very compact and extremely lightweight series for use close to 

the process directly in the machine
• Electrically operated 3/2-way valve for slowly pressurising and 

exhausting pneumatic systems
• The switching pressure can be precisely controlled with a 

solenoid valve
• Adjustable switching time delay
• Built-in connections into which the tubing can be directly 

inserted
• Detenting and non-detenting manual override
• Supply voltage 24 V DC
• With solenoid coil, without plug socket
• Variants recommended for production systems for manufac-

turing lithium-ion batteries
• Grid dimension 40, 62 mm (size 4, 6)

• Very compact and extremely lightweight series for use close to 
the process directly in the machine

• Electrically operated 3/2-way valve for pressurising and 
exhausting pneumatic systems

• Ducted exhaust air possible via threaded connection with 
silencer

• Detenting and non-detenting manual override
• Supply voltage 24 V DC
• With solenoid coil, without plug socket
• Variants recommended for production systems for manufac-

turing lithium-ion batteries
• Grid dimension 40, 62 mm (size 4, 6)

online: Î ms-ede-b ms-ee-b

★ ★
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On/off and soft-start valves >

MS series

Soft-start/quick exhaust valves
MS6-SV-E, MS6-SV-D

Soft-start/quick exhaust valves
MS6-SV-C

On/off valves
MS4-EM1, MS6-EM1

Pneumatic connection 1 G1/2 G1/2 G1/2, G1/4, G1/8, G3/8
Standard nominal flow 
rate

4300 ... 5700 l/min 4300 ... 5700 l/min 1200 ... 8700 l/min

Operating pressure 3 ... 10 bar 3 ... 10 bar 0 ... 18 bar
Actuation type Electric Electric Manual
Safety integrity level (SIL) Exhaust/SIL 3, Prevention of unexpected 

start-up (pressurisation)/SIL 3
Performance level (PL) Exhaust/category 3, performance level d, 

Exhausting/up to category 4, performance 
level e, Prevention of unexpected start-up 
(pressurisation)/category 3, performance 
level d, Prevention of unexpected start-up 
(pressurisation)/up to category 4, 
performance level e

Exhausting/category 1, performance level c, 
Prevention of unexpected start-up 
(pressurisation)/category 1, performance 
level c

Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • With safety functions

• For reducing pressure quickly and reliably 
and for building up pressure gradually

• Adjustable pressure build-up time
• Available with silencer
• Supply voltage 24 V DC
• Grid dimension 62 mm (size 6)

• With safety functions
• For reducing pressure quickly and reliably 

and for building up pressure gradually
• Adjustable pressure build-up time
• Adjustable switch-through pressure
• Supply voltage 24 V DC
• Grid dimension 62, 90 mm (size 6, 9)

• Manual 3/2-way valve for pressurising 
and exhausting pneumatic systems

• A silencer can be attached or the exhaust 
air ducted at port 3

• Switching position is immediately 
recognisable

• Optionally with pressure gauge and 
pressure sensor

• Variants to EU Explosion Protection 
Directive (ATEX)

• Variants recommended for production 
systems for manufacturing lithium-ion 
batteries

• Grid dimension 40, 62, 90, 124 mm (size 
4, 6, 9, 12)

online: Î ms6-sv-e ms6-sv-c ms4-em1

★
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On/off and soft-start valves >

MS series

On/off valves
MS4-EE, MS6-EE

Soft-start valves
MS4-DE, MS6-DE

Pneumatic connection 1 G1/2, G1/4, G1/8, G3/8 G1/2, G1/4, G3/8
Standard nominal flow 
rate

1000 ... 7000 l/min 1000 ... 6450 l/min

Operating pressure 4 ... 18 bar 4 ... 18 bar
Actuation type Electric Electric
Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Electric 3/2-way valve for pressurising and exhausting 

pneumatic installations
• A silencer can be attached or the exhaust air ducted at port 3
• Supply voltage 24 V DC, 110, 230 V AC
• Optionally with pressure gauge and pressure sensor
• With solenoid coil, without plug socket
• Variants to EU Explosion Protection Directive (ATEX)
• Grid dimension 40, 62, 90, 124 mm (size 4, 6, 9, 12)

• 2/2-way valve for slowly pressurising pneumatic installations 
with electrically switchable pressure switchover point

• Supply voltage 24 V DC, 110, 230 V AC
• Switchable pressure switching point
• For advancing the drives slowly and reliably into the initial 

position
• For avoiding sudden and unexpected movements
• Adjustable pressure build-up time
• Variants to EU Explosion Protection Directive (ATEX)
• Grid dimension 40, 62, 124 mm (size 4, 6, 12)

online: Î ms4-ee ms4-de

★

Compressed air distributors >

MS series

Branching modules
MS4-FRM, MS6-FRM

Distributor blocks
MS4-FRM-FRZ, MS6-FRM-FRZ

Pneumatic connection 1 G1/4, G1/2, G1/2, G1/4, G1/8, G3/8 G1/4, G1/2
Standard nominal flow 
rate in main flow direction 
1->2

1200 ... 14700 l/min 4050 ... 14600 l/min

Operating pressure 0 ... 20 bar 0 ... 20 bar
Cleanroom class Class 7 according to ISO 14644-1 Class 7 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364-B1/B2-L
Description • Optionally with integrated non-return function and pressure 

switch
• Outlet at top and bottom
• Can be used as an intermediate distributor for varying air 

qualities
• Optionally with pressure sensor
• Variants recommended for production systems for manufac-

turing lithium-ion batteries
• Grid dimension 40, 62, 90, 124 mm (size 4, 6, 9, 12)

• Slim compressed air distributor
• Outlet at top and bottom
• Can be used as an intermediate distributor for varying air 

qualities
• Can be used as an adapter between two pressure regulators size 

4 with pressure gauge with large rotary knob
• Grid dimension 40, 62 mm (size 4, 6)

online: Î ms*-frm ms*-frm-frz

★ ★
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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. 
 
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 you:
 Î www.festo.com/contact

Customised components – for your specific requirements

05 06 07 ¥
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Software tools

Calculating the media 
resistance

Which Festo tubing is resistant to benzene? Can elastomers withstand contact with glycol? 
Which type of stainless steel can be used in acetic acid? 
 
You can find the answer to these and many other questions about media resistance right 
here. 
You can search for chemical reactions from A to Z. 
You can filter the media either by name or chemical formula and/or select the material in 
question. 
 
This tool can be found at

 Î www.festo.com/x/media-resistance
Configurator for tubing Design a product with numerous features reliably and quickly with the help of the 

configurator. 
Select all the required product features step-by-step. 
The use of logic checks ensures that only correct configurations are available for 
selection.
 
You will find the configurator for your desired product
• at www.festo.com/catalogue/tubing
• Select your desired product
• Click on the blue “Configure product” button

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

 Î www.festo.com/x/festo-design-tool
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Pneumatic tubing >

Standard O.D. pneumatic tubing

Plastic tubing
PUN-H, PUN-H-DUO

Plastic tubing
PUN-H-SF

Plastic tubing
PUN-H-F

Plastic tubing
PTFEN

Outside diameter 2 ... 16 mm 4 ... 25 mm 6 ... 16 mm 4 ... 16 mm
Inside diameter 1.2 ... 11 mm 2.3 ... 15.3 mm 4 ... 11 mm 2.9 ... 11 mm
Temperature-dependent 
operating pressure [MPa]

-0.095 ... 1 MPa -0.095 ... 1.3 MPa -0.095 ... 1 MPa -0.095 ... 1.5 MPa

Temperature-dependent 
operating pressure

-0.95 ... 10 bar -0.95 ... 13 bar -0.95 ... 10 bar -0.95 ... 15 bar

Temperature-dependent 
operating pressure [psi]

-13.775 ... 145 psi -13.775 ... 188.5 psi -13.775 ... 145 psi -13.775 ... 217.5 psi

Ambient temperature -35 ... 60°C -35 ... 80°C -35 ... 60°C -20 ... 150°C
Cleanroom class Element installed statically, no 

meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by 
mass of copper, zinc or nickel by 
mass are excluded from use. 
Exceptions are nickel in steel, 
chemically nickel-plated 
surfaces, printed circuit boards, 
cables, electrical plug 
connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B2-L VDMA24364-B2-L VDMA24364-B1/B2-L
Description • Polyurethane

• High resistance to microbes 
and hydrolysis

• Suitable for use with energy 
chains

• Clean room-compatible 
combination with fitting NPKA

• Also available as DUO plastic 
tubing

• Operating media compressed 
air, vacuum, water. Water as 
per the manufacturer’s 
declaration, see www.festo.
com/certificates/PUN_H

• Polyurethane
• Very resistant to kinking and 

extremely sturdy thanks to 
increased wall thickness

• Maximum flexibility despite 
increased wall thickness

• High resistance to microbes 
and hydrolysis

• Suitable for use with energy 
chains

• Operating medium: 
compressed air, vacuum, 
water

• Polyurethane
• High resistance to microbes 

and hydrolysis
• For food safety certificates, 

see www.festo.com/
certificates/PUN_H_F

• Operating medium: 
compressed air, vacuum, 
water

• Polytetrafluoroethylene
• Food grade see www.festo.

com/certificates/PTFEN
• High resistance to chemicals
• High temperature resistance
• Operating medium: 

compressed air, vacuum

online: Î pun-h pun-h-sf pun-h-f ptfen

★
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Pneumatic tubing >

Standard O.D. pneumatic tubing

Plastic tubing
PEN

Customised tubing
PAN, PEN, PLN, PUN

Plastic tubing
PLN

Plastic tubing
PFAN

Outside diameter 4 ... 16 mm 4 ... 16 mm 4 ... 16 mm 3 ... 12 mm
Inside diameter 2.7 ... 10.8 mm 2.7 ... 12 mm 2.9 ... 12 mm 2.3 ... 8.4 mm
Temperature-dependent 
operating pressure [MPa]

-0.095 ... 1 MPa -0.095 ... 1.4 MPa -0.095 ... 1.6 MPa

Temperature-dependent 
operating pressure

-0.95 ... 10 bar -0.95 ... 14 bar -0.95 ... 14 bar -0.95 ... 16 bar

Temperature-dependent 
operating pressure [psi]

-13.775 ... 145 psi -13.775 ... 203 psi -13.775 ... 232 psi

Ambient temperature -30 ... 60°C -30 ... 80°C -30 ... 80°C -20 ... 150°C
Cleanroom class Element installed statically, no 

meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

Element installed statically, no 
meaningful evaluation possible 
according to ISO 14644-1

LABS (PWIS) conformity VDMA24364-B2-L VDMA24364-B1/B2-L VDMA24364-B2-L VDMA24364-B2-L
Description • Polyethylene

• High resistance to chemicals 
and very high resistance to 
hydrolysis

• Resistant to most cleaning 
agents and lubricants

• Suitable for use with energy 
chains

• Operating media compressed 
air, vacuum, water. Water as 
per the manufacturer’s 
declaration, see www.festo.
com/certificates/PEN_S

• Individual lengths: delivered 
in units of 25, 50, 100, 200 ... 
500 m

• Minimum order quantity: from 
1500m/3000 m (or less 
depending on type) 
depending on diameter

• Customised design: specific 
printing possible

• Easy to recognise and handle: 
individual colour selection

• Choose from 9 basic colours; 
further colours available on 
request

• Select, size and order quickly, 
easily and reliably with the 
configurator

• Polyethylene
• High resistance to chemicals, 

microbes and hydrolysis
• Food grade see www.festo.

com/certificates/PLN
• Resistant to most cleaning 

agents and lubricants
• Operating media compressed 

air, vacuum, water. Water as 
per the manufacturer’s 
declaration, see www.festo.
com/certificates/PLN

• Perfluoroalkoxy alkane
• Pneumatic tubing with 

resistance to high tempera-
tures and chemicals

• Food grade see www.festo.
com/certificates/PFAN

• High resistance to chemicals, 
microbes, UV radiation, 
hydrolysis and stress cracks

• Operating media compressed 
air, vacuum, water. Water as 
per the manufacturer’s 
declaration, see www.festo.
com/certificates/PFAN

online: Î pen pan pln pfan
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Pneumatic fittings >

Pneumatics push-in fittings

Push-in fittings/connectors, standard series
QS

Pneumatic connection 1 Push-in sleeve Ø 4 mm, Push-in sleeve Ø 6 mm, Push-in sleeve Ø 8 mm, Push-in sleeve Ø 10 mm, Push-in sleeve Ø 12 mm, Push-in 
sleeve Ø 16 mm, Female thread G1/2, G1/4, G1/8, G3/8, For tubing O.D. 10 mm, 12 mm, 16 mm, 4 mm, 6 mm, 8 mm, Male thread 
G1/2, G1/4, G1/8, G3/4, G3/8, M5, R1/2, R1/4, R1/8, R3/8

Pneumatic connection 2 Push-in sleeve Ø 4 mm, Push-in sleeve Ø 6 mm, Push-in sleeve Ø 8 mm, Push-in sleeve Ø 10 mm, Push-in sleeve Ø 12 mm, Push-in 
sleeve Ø 16 mm, Female thread G1/2, G1/4, G1/8, G3/8, For tubing O.D. 10 mm, 12 mm, 16 mm, 22 mm, 4 mm, 6 mm, 8 mm

Design type 45° angle, 45° angle, long, Blanking plug, L-shape, L-shape, dual, parallel, L-shape, long, L-shape, additional connection, female thread, 
lengthwise, T-shape, additional push-in connector, lengthwise, Bulkhead, T-shape, X-shape, Y-shape, Straight design

Temperature-dependent 
operating pressure

-0.95 ... 14 bar

Operating pressure for 
entire temperature range

-0.95 ... 14 bar

Ambient temperature -20 ... 80°C
Cleanroom class Class 4 according to ISO 14644-1
LABS (PWIS) conformity VDMA24364-B1/B2-L
Description • Standard series

• Wide range of variants: wide selection for maximum flexibility in standard applications
• PBT and nickel-plated brass
• Operating media compressed air, vacuum, water. Water as per the manufacturer’s declaration, see www.festo.com/certificates/QS
• Straight shape, L-shape, T-shape, at 45° angle, X-shape, Y-shape, push-in bulkhead connector

online: Î qs

★
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Pneumatic fittings >

Pneumatics push-in fittings

Push-in fittings/connectors
NPQH

Push-in fittings/connectors
NPQE-F1A

Push-in fittings/connectors
NPQR

Pneumatic connection 1 Push-in sleeve Ø 4 mm, Push-in sleeve Ø 
6 mm, Push-in sleeve Ø 8 mm, Push-in 
sleeve Ø 10 mm, Push-in sleeve Ø 12 mm, 
Push-in sleeve Ø 14 mm, Female thread 
G1/4, G1/8, For tubing O.D. 10 mm, 12 mm, 
14 mm, 4 mm, 6 mm, 8 mm, Male thread 
G1/2, G1/4, G1/8, G3/8, M5, M7

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

Pneumatic connection 2 Push-in sleeve Ø 4 mm, Push-in sleeve Ø 
6 mm, Push-in sleeve Ø 8 mm, Push-in 
sleeve Ø 10 mm, Push-in sleeve Ø 12 mm, 
Push-in sleeve Ø 14 mm, For tubing O.D. 
10 mm, 12 mm, 14 mm, 4 mm, 6 mm, 
8 mm

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

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

Design type Blanking plug, L-shape, L-shape, long, 
Bulkhead, T-shape, Plug screw, Y-shape, 
Straight design

Straight design L-shape, Bulkhead, T-shape, Plug screw, 
Y-shape, Straight design

Operating pressure for 
entire temperature range

-0.95 ... 20 bar -0.95 ... 8 bar -0.95 ... 16 bar

Ambient temperature 0 ... 150°C -5 ... 60°C -20 ... 150°C
Cleanroom class Class 4 according to ISO 14644-1 Class 4 according to ISO 14644-1 Class 4 according to ISO 14644-1
Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils, Metals with more than 
1% by mass of copper, zinc or nickel are 
excluded from use. Exceptions are nickel in 
steel, chemically nickel-plated surfaces, 
printed circuit boards, cables, electrical 
plug connectors and coils

Metals with more than 1% by mass of 
copper, zinc or nickel by mass are excluded 
from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed 
circuit boards, cables, electrical plug 
connectors and coils, Metals with more than 
1% by mass of copper, zinc or nickel are 
excluded from use. Exceptions are nickel in 
steel, chemically nickel-plated surfaces, 
printed circuit boards, cables, electrical 
plug connectors and coils

LABS (PWIS) conformity VDMA24364-B1/B2-L VDMA24364 zone III VDMA24364-B2-L
Description • Solid-metal brass, chemically nick-

el-plated
• High corrosion and chemical resistance
• Highly resistant to temperatures and 

pressure
• Food grade see www.festo.com/

certificates/NPQH
• Operating media compressed air, 

vacuum, water. Water as per the 
manufacturer’s declaration, see www.
festo.com/certificates/NPQH

• Straight shape, L-shape, T-shape, 
Y-shape, push-in bulkhead connector

• Economical push-in fittings for pneumatic 
applications

• Recommended for production systems for 
manufacturing lithium-ion batteries

• Tapered thread in accordance with JIS 
B0203 and compatible with pres-
sure-tight media to DIN EN 10226

• Operating medium: compressed air, 
vacuum

• Straight shape, T-shape, L-shape, 
Y-shape

• Very easy to clean thanks to chamfered 
O-ring and fewer edges where dirt can 
accumulate

• Optimal price/performance ratio, perfect 
for applications from a single source

• Maximum corrosion resistance (corrosion 
resistance class CRC 4 to Festo standard 
940 070) and chemical resistance

• High temperature resistance
• Stainless steel
• Operating media: compressed air, 

vacuum, (water)
• Straight shape, L-shape, T-shape, 

Y-shape, push-in bulkhead connector
online: Î npqh npqe npqr
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Pneumatic fittings >

Barbed fittings

Quick connectors
NPCK

Quick connectors
ACK, CK, CV, FCK, GCK, LCK, QCK, SCK, TCK

Nominal size 2 ... 6.2 mm 2 ... 11.7 mm
Pneumatic connection 1 Male thread G1/4, G1/8, G3/8, M5 Male thread G1/2, G1/4, G1/8, G3/8, M5
Pneumatic connection 2 For tubing O.D. 10 mm, 4 mm, 6 mm, 8 mm For barbed connector I.D. 13 mm Via union nut, 3 mm Via union 

nut, 4 mm Via union nut, 6 mm Via union nut, 9 mm Via union nut, 
For tubing O.D. 4 mm, 6 mm, 8 mm

Design type Straight design Straight design
Operating pressure for 
entire temperature range

-0.95 ... 12 bar -0.95 ... 10 bar

Ambient temperature -20 ... 120°C -10 ... 60°C
Cleanroom class Element installed statically, no meaningful evaluation 

possible according to ISO 14644-1
Element installed statically, no meaningful evaluation 
possible according to ISO 14644-1

Suitability for the 
production of Li-ion 
batteries

Metals with more than 1% by mass of copper, zinc or nickel by 
mass are excluded from use. Exceptions are nickel in steel, 
chemically nickel-plated surfaces, printed circuit boards, cables, 
electrical plug connectors and coils, Metals with more than 1% by 
mass of copper, zinc or nickel are excluded from use. Exceptions 
are nickel in steel, chemically nickel-plated surfaces, printed circuit 
boards, cables, electrical plug connectors and coils

LABS (PWIS) conformity VDMA24364-B2-L, VDMA24364 zone III VDMA24364-B1/B2-L
Description • Stainless steel design

• Food grade see www.festo.com/certificates/NPCK
• Fulfils all clean design requirements
• Operating media compressed air, vacuum, water. Water as per 

the manufacturer’s declaration, see www.festo.com/certificates/
NPCK

• Straight shape

• Bulkhead quick connector
• Sealing cap for plastic tube fittings and barbed fittings
• Multiple distributor
• Union nut for CK tube fitting
• Operating media: compressed air, vacuum, (water)
• Aluminium, steel, POM or zinc
• Straight design, L-shaped, T-shaped

online: Î npck ck
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Tips for cleanroom design

Tips for cleanroom design – which principles are appropriate for automation?
These tips are our recommendations for general and product-specific design prin-
ciples for machines in cleanroom environments. They should be taken into 
account when preparing a solution for your application requirements.

We have divided them into three categories:

1) General considerations
2) Design decisions and product selection
3) Important factors for using the products

1) General considerations
• Minimise sliding friction as much as possible. For example, use roller 

guides instead of plain-bearing guides.
• Try to integrate several tasks into one solution. Reduce the number of 

parts to a minimum and where possible use single parts instead of 
several parts.

• Other measures:
 − Cover potential particle sources.
 − Enclose all moving parts and isolate them from the workpiece as 

much as possible.
 − Use a precisely positioned air flow to remove particles.

• Position your automation equipment so any particle emissions will be 
in non-critical areas.

BB

Laminar air flow

Workpiece

C

D

A

A) Critical area from which particles can come into contact with the 
workpiece.

B) Non-critical area from which particles cannot easily come into con-
tact with the workpiece.

C) Area in which obstructions to the laminar air flow should be mini-
mised to prevent particles being transferred to the workpiece.

D) Particles from this area are removed by the laminar air flow and can-
not come into contact with the workpiece.
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2) Design decisions and product selection

The right wiring and tubing will prevent particle emissions caused by 
friction.

You should avoid high-force impacts in the end position. That's what 
cylinder cushioning is for. Adjustable and self-adjusting variants PPV 
and PPS significantly reduce particle emissions.

Use polymer shock absorbers. This will eliminate particle emissions 
from metal abrasion and oil mist, which can occur when using hydraulic 
cushioning.

Use rotary drives wherever possible, as they are easier to seal than lin-
ear drives.

Use double-acting drives wherever possible. This will prevent increased 
particle emissions at the exhaust opening and the piston rod seal. Air 
leaking at the piston rod can be aspirated with an additional vacuum 
port.

1 2

Avoid designs with rod eyes [1], self-aligning rod couplers, rotatable 
flanges [2] and swivel flanges. These mechanical components generate 
friction and thus particle emissions that are not taken into account in 
catalogues and datasheets.
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Tips for cleanroom design

1
2

Use push-in fittings [1]. When correctly mounted, they are generally are 
leak-free. Protective bellows [2] prevent the emission of particles, and 
vacuum ports reliably extract emissions at the piston rod seal.

Log of the number of particles*)

>0.2 um >0.3 um >0.5 um >1 um >5 um
1

10

100

1000

10000

100000

1000000

v = 1.25 m/s

v = 0.25 m/s

*) Sample measurement at a round cylinder DSNU

Try to reduce the speed of the drive as much as possible, as this will 
reduce friction and emissions.
Remember that reduced speed means reduced number of particles!

If particle emissions cannot be avoided with conventional operation, 
then change the operating mode of the cylinder to vacuum.

Use products with smooth surfaces and clean design. This prevents 
deposits of particles that could be discharged later.

Carefully mount the fittings on the valve terminals, duct the exhaust air 
and remove it from the clean environment. Do not use silencers.

Use spindle axes with internal guides rather than electric drives. Here 
too, vacuum ports will help to eliminate particle emissions from the 
working area and improve the cleanroom class.
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Tips for cleanroom design

2 31

Install a filter cascade to keep the air as pure as possible [1 … 3], e.g. 
with 40 μm, 5 μm and 1 μm. In addition, you can use finer filters behind 
the service unit MS, if necessary.

Try to install valve terminals and other control components away from 
the working area.

Laminar air flow

Work- 
piece

Laminar air flow

Work- 
piece

Ensure that the laminar air in your design flows from the top to the bot-
tom and position the automation equipment so that the air reaches the 
product from the side or from below. This will enable an undisturbed air 
flow; the particles will fall down and not land on the product. This also 
applies to the grippers.

Position handling systems under the workpiece so particles will not fall 
on the product. Use special energy chains for the cleanroom.

Use stainless steel screws, washers and nuts.
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Tips for cleanroom design

3) Other important factors for using products
General:
Consider potential sources of hydrocarbons or gases released by mate-
rials that are used in equipment and processes (cleaning agents, pack-
aging materials etc.).

If necessary, avoid contamination with metal particles, such as copper, 
zinc and nickel. Festo offers a range of products that contain a reduced 
amount of these critical metals.

Make sure that there are no unconventional sources of contamination in 
your production process, such as reaction layers of chemical com-
pounds, hydrocarbons, humidity or other impurities.

Check drives regularly for contamination and clean them. This prevents 
additional particle emissions.
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Sales and service network – International

Argentina
Festo S.A.
Edison 2392
1640 Buenos Aires
T +54 810 555 33786
F +54 810 444 3127
ventas.ar@festo.com

Australia
Festo Pty. Ltd. Head Office
Browns Road 179-187
Noble Park
3174 Melbourne
T +61 397 9595-55
F +61 397 9597-87
info_au@festo.com

Austria
Festo Gesellschaft m.b.H.
Linzer Strasse 227
1140 Vienna
T +43 1 910 75-100
F +43 1 910 75-250
automation.at@festo.com

Belgium
Festo Belgium nv
Leuvensesteenweg 248J
Everest Office park
1800 Vilvoorde
T +32 2 702 32 11
F +32 2 702 32 09
info_be@festo.com

Brazil
Festo Brasil Ltda
Rua Guiseppe Crespi 76
Jd. Santa Emília
04183-080 São Paulo
T +55 11 5013 1600
F +55 11 5013 1801
linhadireta.br@festo.com

Bulgaria
Festo EOOD
Bul. Christopher Kolumb 9
1592 Sofia
T +359 2 960 07 12
F +359 2 960 07 13
festo_bg@festo.com

Canada
Festo Inc.
Explorer Drive 5300
L4W 5G4 Mississauga
T +1 905 614 4600
F +1 877 393 3786
info_ca@festo.com

Chile
Festo S.A.
Av. Américo Vespucio 2680
9020000 Santiago de Chile
T +56 2 2690 2801
F +56 2 2690 2860
info.cl@festo.com

China
Festo (China) Ltd.
Yunqiao Road, No.1156
201206 Shanghai
T +86 21-60815100
F +86 21 58540300
sales.cn@festo.com

China
Festo Ltd.
Castle Peak Road, No. 497
6/F New Timely Factory 
Building,Kowloon,HK
999077 Hong Kong
T +852 3904 20 91
F +852 2745 91 43
sales_hk@festo.com

Columbia
Festo S.A.S.
Autopista Medellín Km 6.3 
Costado Sur
250208 Tenjo, Cundinamarca
T +57 60 1 865 77 88
F +57 1 865 7729
ventas.co@festo.com

Croatia
Festo d.o.o.
Nova Cesta 181 A
10000 Zagreb
T +385 1 619 1969
F +385 1 619 1818
info_hr@festo.com

Czech Republic
Festo, s.r.o.
Modřanská 543/76
14700 Prague
T +420 261 09 96 11
F +420 241 77 33 84
info_cz@festo.com

Denmark
Festo A/S
Islevdalvej 180
2610 Rødovre
T +45 70 21 10 90
F +45 70 21 10 99
sales_dk@festo.com

Estonia
Festo OY AB Eesti Filiaal
Karjavälja 10
12918 Tallinn
T +372 666 1560
info.ee@festo.com

Finland
Festo Oy
Mäkituvantie 9
01511 Vantaa
T +358 9 87 06 51
F +358 9 87 06 52 00
info.fi@festo.com

France
Festo E.U.R.L.
Rue du Clos Sainte-Catherine 8
ZA des Maisons Rouges
94360 Bry-sur-Marne
T +33 1 48 82 64 00
F +33 1 48 82 64 01
info_fr@festo.com

Germany
Festo Vertrieb GmbH & Co. KG
Festo Campus 1
D-73734 Esslingen, Germany
T +49 711 347-1111
F +49 711 347-2244

Hungary
Festo Kft.
Csillaghegyi út 32-34
1037 Budapest
T +36 1 436 51 11
F +36 1 436 51 01
info_hu@festo.com

India
Festo India Private Limited
237B, Hosur Road
Bommasandra Industrial Area
560099 Bengaluru
T +91 (0) 1800 425 0036 / 1800 121 
0036
sales.in@festo.com

Indonesia
PT. Festo
Jl. Tekno V Blok A/1 Sector XI, Kawasan 
Industri BSD, Banten 
15314 Serpong Tangerang
T +62 804 1 2 33786
F +62 804 1 4 33786
sales_id@festo.com

Iran
Festo Pneumatic S.K.
Special Karaj Road 
6th street, 16th avenue, #2
1389793761 Teheran
T +98 21 44 52 24 09
F +98 21 44 52 24 08
info@festo.ir

Ireland
Festo Limited
Sandyford Park Unit 5
D18VH99 Dublin
T +353 (0)1 295 49 55
sales_ie@festo.com

Israel
Festo Pneumatic Israel Ltd.
Hakadar st. 3
7178633 Modi'in
T +972(8)6246666
F +972(8)6246677
info_il@festo.com

Italy
Festo SpA
Via Enrico Fermi 36/38
20057 Assago
T +39 02 45 78 81, +39 02 45794 
350
F +39 02 488 06 20, +39 02 4884 
2012
info_it@festo.com, contatti@festo.
com
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Sales and Service Network – International

Japan
Festo K.K.
Hayabuchi 1-26-10
224-0025 Yokohama
T +81 45 593 56 10
F +81 45 593 56 78
info.jp@festo.com

Jordan
Festo DMCC
Zahar St. 13
11953 Amman
T +962-6-5563646
F +962-6-5563736
info_mena@festo.com

Kazakhstan
Festo Branch Kazakhstan
Ul. Karmysova 92
050010 Almaty
T +7 727 233 08 32
F +7 727 233 07 89
info@festo.kz

Korea South
Festo Korea Co., Ltd.
Mullae-ro 28-gil 25
Young City N Tower 12F
07298 Seoul
T +82-1666 0202
saleskr@festo.com

Latvia
Festo SIA
Gunāra Astras 8b
1082 Riga
T +371 67 57 78 64
F +371 67 57 79 46
info_lv@festo.com

Lithuania
Festo, UAB
V. Krevės pr. 129
50312 Kaunas
T +370 37 3213 14
F +370 37 32 13 15
info.lt@festo.com

Malaysia
Festo Sdn Bhd
Jalan Teknologi 14A
Taman Sains Selangor 1, Kota 
Damansara, Selangor
47810 Petaling Jaya
T +60 3 6144 1122
F +60 3 6141 6122
csc_my@festo.com

Mexico
Festo Pneumatic, S.A.
Av. Ceylán 3
Col. Tequesquináhuac, Tlalnepantla
54020 Estado de México
T +52 800 337 8669
ventas.mexico@festo.com

New Zealand
Festo Ltd.
Fisher Crescent 20
Mt. Wellington
1062 Auckland
T +64 9 574 10 94
F +64 9 574 10 99
info_nz@festo.com

The Netherlands
Festo B.V.
Schieweg 62
2627 AN Delft
T +31 15 251 88 90
F +31 15 251 88 67
sales.nl@festo.com

Nigeria
Festo Automation Ltd.
Badejo Kalesanwo Street 6
C. Woermann Building, Matori Indust-
rial Estate
100253 Lagos
T +234 2930812
F +234 2930813
enquiry.ng@festo.com

Norway
Festo AS
Ole Deviks vei 2
0666 Oslo
T +47 22 72 89 50
F +47 22 72 89 51
sales_no@festo.com

Peru
Festo S.R.L.
Av. Circunvalación del Golf Los Incas 
134
Torre II Oficina 401
01 Lima
T +51 1 219 69 60
F +51 1 219 69 71
ventas.pe@festo.com

Philippines
Festo Inc.
West Service Road KM18
South Superhighway
1700 Paranaque City, Metro Manila
T +63 1800 10 12 33786
F +65 1800 10 14 33786
festo_ph@festo.com

Poland
Festo Sp. z o.o.
ul. Mszczonowska 7
05-090 Raszyn
T +48 22 711 41 00
F +48 22 711 41 02
info_pl@festo.com

Portugal
Festo – Automação, Unipessoal, Lda.
Rua Manuel Pinto De Azevedo 567
Apartado 8013
4109601 Porto
T +351 22 615 6150
F +351 22 615 6189
info.pt@festo.com

Romania
Festo S.R.L.
Strada Sfântul Constantin 17
010217 Bucharest
T +40 21 403 95 00
F +40 21 310 24 09
festo_ro@festo.com

Serbia
Festo Srbija
Omladinskih brigada 90v
(poslovni centar Airport City)
11070 Belgrade
T +381 (011) 7853 900
F +381 (011) 7853 911
info@festo.rs

Singapore
Festo Pte. Ltd.
Kian Teck Way 6
628754 Singapore
T +65 6285 8585 (Sales) / +65 6415 
6700 (General)
F +65 6415 6900
sales.sg@festo.com

Slovakia
Festo spol. s r.o.
Gavlovičová ul. 1
83103 Bratislava
T +421 2 49 10 49 10
F +421 2 49 10 49 11
info_sk@festo.com

Slovenia
Festo d.o.o.
Blatnica 8
1236 Trzin
T +386 1 530 2100
F +386 1 530 2125
info_si@festo.com

South Africa
Festo (Pty) Ltd.
Electron Avenue, Isando 18-26
P.O. Box 255
1600 Johannesburg
T +27 11 971-5500
F +27 11 974-2157
sales.za@festo.com

Spain
Festo Automation, S.A.U.
Avinguda de la Granvia 159
Hospitalet de Llobregat
08908 Barcelona
T +34 901243660
F +34 902243660
info_es@festo.com

Sweden
Festo AB
Stillmansgatan 1
212 25 Malmö
T +46 40 38 38 00
F +46 40 38 38 10
sales_se@festo.com
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Switzerland
Festo AG
Gass 10
5242 Lupfig
T +41 44 744 5544
F +41 44 744 5500
info.ch@festo.com

Taiwan
Festo Co., Ltd.
Gong 8th Road, No.9
Gong 2nd Industrial Park, Linkou Dist.
244010 New Taipei City
T +886 2 2601-9281
F +886 2 2601-9286
info_tw@festo.com

Thailand
Festo Ltd.
Kanchanapisek Road 202
Ramintra, Khannayao
10230 Bangkok
T +66 1 800 019 051 / +66 0 2092 
3700
F +66 1 800 019 052
sales_th@festo.com

Turkey
Festo San. ve Tic. A.S.
Universite Cad. 45
Tuzla
34953 Istanbul
T +90 444 1 378
F +90 216 585 00 50
info_tr@festo.com

Ukraine
DP Festo
Borysohlibska 11
04070 Kiev
T +380 44 233 6451
F +380 44 463 7096
orders_ua@festo.com

United Kingdom
Festo Limited
Caswell Road 55
Applied Automation Centre
NN4 7PY Northampton
T +44 800 626 422
info.gb@festo.com

United Arab Emirates
Festo DMCC
Swiss Tower, unit 505 
Cluster Y, JLT
Dubai
T +962 6 5563646
F +962 6 5563736
info_mena@festo.com

United States
Festo Corporation / Didactic Inc.
Columbia Road 7777
45039 Mason
T +1 (513) 486-1050
sales-support.didactic.us@festo.com / 
services.didactic@festo.com

United States
Festo Didactic Inc.
Christopher Way 12
Suite 105
07724 Eatontown
T +1 (732) 938-2000
F +1 (732) 774-8573
services.didactic@festo.com

Venezuela
Festo C.A.
Av. 23 esquina con calle 71 
N° 22-62, Edif. Festo, Sector Paraíso
4001 Maracaibo
T +58 261 759 1120
F +58 261 759 1417
info_ve@festo.com

Vietnam
Festo Company Limited
Floor 2, HQ Tower, No. 9, Tran Nao 
Street, Quarter 3 An Khanh Ward, 
Thu Duc City 
700000 Ho Chi Minh City
T +84 28 3514 5600
F +84 28 3514 5601
sales_vn@festo.com

Sales and Service Network – International
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What should I bear in mind when using Festo products?

The limit values specified in the technical data and any specific safety instruc-
tions must be adhered to by the user in order to ensure correct functioning.

The pneumatic components must be supplied with properly prepared compressed 
air without aggressive media.
Take the ambient conditions at the place of use into consideration. Corrosive, 
abrasive and dusty environments (e.g. water, ozone, grinding dust) will reduce the 
service life of the product.
Check the resistance of the materials of Festo products to the media used or the 
environmental media.

When using Festo products in safety-oriented applications, all national and inter-
national laws and regulations, for example the EC Machinery Directive, must be 
observed and complied with together with the relevant references to standards, 
trade association rules and the applicable international regulations.

Unauthorised conversions or modifications to products and systems from Festo 
constitute a safety risk and are thus not permitted. 
Festo doesn't accept any liability for any resulting damage. 

You should consult Festo if one of the following applies to your application:
• The ambient conditions and operating conditions 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 the planned application.
• You are unsure about the product's suitability for use in safety-oriented appli-

cations.

All technical data is correct at the time of going to print.

All content, texts, illustrations, images and drawings included in this document 
are the intellectual property of Festo SE & Co. KG and are protected by copyright 
law.
Any duplication, processing, translation, microfilming, storage, or processing in 
electronic systems of any kind whatsoever without the consent of Festo SE & Co. 
KG is prohibited.

All technical data is subject to change according to technical updates.
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ABB® is a registered trademark of ABB Asea Brown Boveri Ltd. in certain countries.

Allen-Bradley® is a registered trademark of Rockwell Automation, Inc. in certain countries.

ANSI® is a registered trademark of the American National Standards Institute, Incorporated 
in certain countries.

AS-Interface® is a registered trademark of Verein zur Förderung busfähiger Interfaces für 
binare Aktuatoren und Sensoren e. V. in certain countries.

ASME® is a registered trademark of the American Society of Mechanical Engineers in certain 
countries.

Beckhoff® is a registered trademark of Hans Beckhoff in certain countries.

Cage Clamp® is a registered trademark of WAGO Kontakttechnik GmbH & Co. KG in certain 
countries.

CANopen® is a registered trademark of CAN in AUTOMATION - International Users and 
Manufacturers Group e.V. in certain countries.

CC-LINK® is a registered trademark of Mitsubishi Electric Corporation in certain countries.

CIROS® is a registered trademark of Dortmunder Initiative zur rechnerintegrierten Fertigung 
(RIF) e.V. in certain countries.

CODESYS® is a registered trademark of 3S-Smart Software Solutions GmbH in some 
countries.

DeviceNet® is a registered trademark of ODVA, Inc. in certain countries.

EasyIP® is a registered trademark of Novagraaf Nederland B.V. in certain countries.

ECOLAB® is a registered trademark of Ecolab USA, Inc. in certain countries.

EHEDG European Hygienic Engineering & Design Group® is a registered trademark of 
Stichting Ehedg in certain countries.

EnDat® is a registered trademark of Dr. Johannes Heidenhain GmbH in certain countries.

ePLAN electric P8® and ePLAN fluid® are registered trademarks of EPLAN Software & 
Service GmbH & Co. KG in certain countries.

EtherCAT® is a registered trademark of Beckhoff Automation GmbH in certain countries.

Ethernet POWERLINK® is a registered trademark of ABB ASEA BROWN BOVERI LTD COMPANY 
in certain countries.

EtherNet/IP® is a registered trademark of ODVA, Inc. in certain countries.

Excel® is a registered trademark of Microsoft Corporation in certain countries.

Fin Ray® is a registered trademark of EvoLogics GmbH in certain countries.

HACCP - Hazard Analysis Critical Control Points® is a registered trademark of Rizzo Graziana 
in certain countries.

HARAX® is a registered trademark of HARTING Electric GmbH & Co. KG in certain countries.

HIPERFACE® is a registered trademark of Sick Stegmann GmbH in certain countries.

International Electrotechnical Commission® is a registered trademark of the International 
Electrotechnical Commission in certain countries.

INTERBUS® is a registered trademark of Phoenix Contact GmbH & Co. KG in certain 
countries.

IO-Link® is a registered trademark of Profibus Nutzerorganisation e.V. in certain countries.

JohnsonDiversey® is a registered trademark of S.C. Johnson & Son, Inc. in certain countries.

Loctite® is a registered trademark of Henkel IP & Holding GmbH in certain countries.

Makrolon® is a registered trademark of Covestro Deutschland AG in certain countries.

Microsoft® is a registered trademark of Microsoft Corporation in certain countries.

MITSUBISHI® is a registered trademark of Mitsubishi Corporation in certain countries.

Modbus® is a registered trademark of Schneider Electric USA, Inc. in certain countries.

NAMUR® is a registered trademark of NAMUR - Interessengemeinschaft Automatisierungs-
technik der Prozessindustrie e.V. in certain countries.

ODVA® is a registered trademark of ODVA, Inc. in certain countries.

OPC UA® is a registered trademark of the OPC Foundation in certain countries.

PROFIsafe® is a registered trademark of Siemens Aktiengesellschaft in certain countries.

Rockwell Automation® is a registered trademark of Rockwell Automation, Inc. in certain 
countries.

SERCOS interface® is a registered trademark of SERCOS International e.V. in certain 
countries.

SIMATIC® is a registered trademark of Siemens Aktiengesellschaft in certain countries.

SucoNet® is a registered trademark of Eaton Electrical IP GmbH & Co. KG in certain 
countries.

Systainer® is a registered trademark of TTS Tooltechnic Systems AG & Co. KG in certain 
countries.

Teflon® is a registered trademark of The Chemours Company FC in certain countries.

TORX® is a registered trademark of Acument Intellectual Properties, LLC in certain countries.

TwinCAT® is a registered trademark of Beckhoff Automation GmbH in certain countries.

UL® is a registered trademark of Underwriters Laboratories Inc. in certain countries.

VDMA® is a registered trademark of Verband Deutscher Maschinen- und Anlagenbau (VDMA) 
e.V. in certain countries.

Viton® is a registered trademark of The Chemours Company FC in certain countries.

Vulkollan® is a registered trademark of Covestro Deutschland AG in certain countries.

Windows® is a registered trademark of Microsoft Corporation in certain countries.

The above-mentioned trademarks are registered/applied-for trademarks of the respective trademark holder in certain countries.
All other trademarks not listed here are the property of their respective owners in some countries.
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