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2 Identification of the Partly Completed Machinery
Product:

Quick-release lock

Function:

Clamping and centring of workpiece pallets,
machine or plant elements

Product group:

SPEEDY airtec

Article numbers:

5000 001 to 5000 …

Trade name:

corresponds to product group, see above

3 Instructions for the User
3.1

Purpose of the document

The present operating manual
-

describes the function, operation and maintenance of the quick-release device
gives important instructions for safe and efficient use of the quick-release device

3.2 Change-history
Datum

Änderung

Name

02.07.2014

First edition

reeg

05.11.2018

New variants added

wavo

28.09.2020

Adaption technical data

mafr

3.3

Presentation of safety instructions

Safety instructions are identified by a pictogram. The associated signal word describes the extent and
severity of the impending hazard.

DANGER

Immediate impending risk for the life and
health of persons (serious injuries or even
death). Be sure to follow these instructions and
the procedures described!

CAUTION

Potentially hazardous situation (minor injuries
or material damage). Be sure to follow these
instructions and the procedures described!

INFORMATION

Tips for use and particularly useful information

INSTRUCTION

Obligation to follow the described procedure or method
for the safe use of the machine.
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4.3

4 Fundamental Safety
Instructions
4.1

For rotating applications, the quickrelease lock may only be operated if it is
ensured that it is securely clamped. It
must also be ensured that the permissible forces
acting on the quick-release lock are not exceeded
according to the technical data.
Specialists must be consulted to calculate and
design the quick-release locks for rotating
applications. STARK Spannsysteme GmbH
provides this service.

Intended use
The quick-release lock is used for
clamping pallets with mounting devices for
workpieces.
The workpieces are intended for
processing, transporting and measuring.

The intended use also presupposes:
- compliance with all the instructions in the
operating manual
- observance of the inspection and
maintenance intervals
- use of only OEM parts.

4.2

When using rotating machine
tools

4.4

Modifications or alterations

Unauthorised modifications or alterations
of the quick-release device will void any
liability and warranty on the part of the
manufacturer!
Therefore do not make any modifications or
alterations to the quick-release lock and
retractable nipple without consultation with and
the written approval from the manufacturer.

Foreseeable misuse
Any other use than that described in
chapter “4.1 Intended use“ or any use
going beyond this is considered a misuse
and is not permitted!

Risks can arise if the device is used for other
than its intended purpose. Improper uses
include e.g.:
- exceeding the technical values specified
for normal operation
- application for hoist operation and load
transportation
The operating company bears sole responsibility
for any injury or damage resulting from such
improper use. The manufacturer assumes no
liability.
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4.7.1 Spring assembly

Spare and wear parts and
auxiliary materials

If the quick-release lock is dismantled
improperly, material damage or even
injury may occur due to the internal, pretensioned spring assembly. Assembly work may
only be carried out by STARK Spannsysteme
GmbH.

Only retractable nipples from STARK
Spannsysteme GmbH may be used on
the remote station and must be installed
according to the appropriate data sheet of
STARK Spannsysteme GmbH.
The use of spare and wear parts from third-party
manufacturers can result in risks. Use only OEM
parts or parts approved by the manufacturer.
STARK Spannsysteme GmbH accepts no
liability for damage resulting from the use of
spare and wear parts or auxiliary materials not
approved by STARK Spannsysteme GmbH.

4.6

-

-

4.7.2 Malfunction in the hydraulics/
pneumatics during operation
Malfunctions in the hydraulics or
pneumatics
can
lead
to
an
unintentional increase in pressure in
the release line and subsequently to the release
of the quick-release lock. Particularly in rotating
applications, this can result in a significant
hazardous situation.

Obligations of the operating
company
The operating company is obliged to
allow only persons to work on the quickrelease device who
are familiar with the fundamental
occupational health & safety and accident
prevention regulations
have been instructed in the use of the
quick-release device and have read and
understood this operating manual.

Possible measures to prevent accidental release:
- Mechanical disconnection of the release
pressure line (decouple). This means that a
pressure increase is no longer possible
during operation.
- Decoupling the safety valves from the
machine
hydraulics/pneumatics.
This
means that a pressure increase is no
longer possible during operation.
- When the hydraulic system is decoupled,
the temperature in the system/pallet must
not increase, e.g. due to hot chips or
machining operations.
- With integrated pressure monitoring in the
release circuit of the quick-release lock, the
machine can be stopped in the event of an
unintentional increase in pressure.

The requirements of EC Directive 2007/30/EC
on the use of work equipment must be observed.
4.7

Residual risks

Attention must be paid to the existence
of mechanical, hydraulic and pneumatic
residual energies at the quick-release
device and the pressure in the cylinders and
valves after switching off the quick-release
device!
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4.7.3 Pressure hazards
4.7.6 Influences on service life

Lines or hoses bursting due to
excessive pressures can endanger
persons and the environment.

-

Measure:
- Protect hydraulic or pneumatic lines with
overpressure safety valves.
- Observe the specified pressure limits.

-

4.7.4 Danger due to incorrect
installation of the quick-release
lock
Improper tightening of the fixing screws
or insufficient strength of the screws
may cause the pallet to come loose.

-

Measure:
The mounting instructions for arrangement,
strength class and tightening torque must be
observed.

-

4.7.5 Danger during use when rotating
Excessive speed, excessive weight or
unbalance can lead to failure of the quickrelease lock. As a result, the pallet could
be slung away.

-

Negative influences include:
Insufficient filtering of the oil or compressed
air: a filter fineness of < 15 µm must be
guaranteed.
External mechanical damage to functional
components.
Exceeding the specified forces or unintended
load conditions.
Insufficient ventilation of the hydraulic circuit.
Overloading due to sudden pressure peaks.
Excessive piston speeds: the specified
release and clamping times must not be
undercut due to excessive volume flows (note
pump delivery rate)!
Heavy contamination of the functional parts
(e.g. chips, casting or grinding dust, etc.)
Aggressive
media
or
environmental
influences, e.g. coolants or lubricants,
cleaning agents, UV radiation. This attacks
seals and wipers.
Incorrect preload position or loading position.
Damage due to excessive loading and
unloading speed.
Staying too long in the release position leads
to unnecessary loads on the seals and
springs.

Measure:
It is essential to observe the manufacturer's
specifications and regulations regarding
maximum values!
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5 Description of the Quick-Release Lock
5.1

General

The products of the SPEEDY airtec series are quick-release locks made of high-quality tool steel and
housings (for module versions) made of anodised, high-strength aluminium with very small space
requirements due to compact external dimensions. The system is mechanically tensioned with springs and
pneumatically released. The integrated spring assembly makes the SPEEDY airtec self-locking.
The integrated interrogation unit (type-dependent) detects and signals the clamping state using three
signals (clamped, released, incorrectly clamped) via LEDs directly on the rear of the element and digitally
for transmission to a higher-level control system. The interrogation is designed to be fail-safe and suitable
for use in welding systems.
The product series is designed for installation in systems for vehicle shell construction, assembly systems
and for connecting machine elements. It is suitable for use in welding environments (weld-proof). It can
also be used for all common machining processes such as milling, grinding, eroding, as well as on test
benches and assembly fixtures. Ideal for automatic loading.

5.2

Product versions

The SPEEDY airtec families are available in three sizes and with three disc versions:




SPEEDY airtec 155, round
SPEEDY airtec 100, round
SPEEDY airtec 80, square

Within the two sizes 100 and 80, a distinction must be made between the design variants:




Flush Mount
Module
Module with integrated interrogation technology
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With the SPEEDY airtec 80 product, it is also possible to distinguish between two additional application
areas, which are reflected in the accuracy and fastening of the elements.



SPEEDY airtec ES 80
SPEEDY airtec EC 80

10 µm system accuracy, 8x M5 screws
100 µm system accuracy, 4x M8 screws

General formulations are used in the following chapters. If deviating specifications are necessary for an
individual product version or variant, this is identified accordingly.

5.3

Operating principle

The SPEEDY airtec is a pneumatically operated zero point clamping system. A piston is held in the
clamping position by springs. The piston has a single-acting pneumatic design. The position of the release
connection varies depending on the type (flush mount or module, with / without interrogation unit), for
elements with integrated interrogation unit, the pneumatic connection for release or the electrical control
and visual display of the clamping state are located at the rear.
Release pressure
min. 5 / max. 10 bar

LEDs
- red "released"
- yellow "incorrectly clamped"
- green "clamped"

Signal connector
M12 5-pin
+24 VDC supply
Figure 1: airtec with integrated interrogation unit

Release
When the release pressure is applied, the piston is moved into the release position against the spring
force. The clamping segments are moved radially outwards and the retractable nipple is released - signal:
"released" (elements with integrated interrogation unit).
Clamping without retractable nipple or faulty tensioning
If the release pressure is relieved, the piston retracts. If there is no retractable nipple in the system, the
end position is reached - signal: "clamped without retractable nipple" (elements with integrated
interrogation unit).
Clamping with retractable nipple
If there is a retractable nipple in the quick-release device, it is locked by the clamping segments. This is
done by the radial retraction of the clamping segments, controlled by a sliding gate and driven by the
movement of the piston. The piston is held in a distinct intermediate position by spring force - signal
"clamped with retractable nipple" (elements with integrated interrogation unit).
The locking mechanism remains in place until pressure is applied to the release connection. This must be
observed on the control side with regard to personal safety.
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Electrical control (elements with integrated interrogation)

The integrated interrogation unit must be supplied with a nominal voltage of +24 VDC. The respective
clamping condition is indicated by a distinct signal ("clamped without nipple", "clamped nipple" or
"released"). The signal lines are designed as PNP outputs with a 10 kΩ pull-down resistor. The maximum
continuous current per output is 200 mA1.

Assignment

Description

Signal

Pin 1

+24 VDC

Supply

Pin 2

Signal "clamped without nipple"

PNP

Pin 3

GND

Supply

Pin 4

Signal "nipple clamped"

PNP

Pin 5

Signal "released"

PNP

Shield

Not applied

M12 connector, male,
5-pin, A-coding

Depending on the application, the individual signals of the elements can be processed individually, or as a
sum information by simply connecting in parallel2. However, it should be noted that a clamping element
without signal (for example, uncompleted clamping) cannot be detected!
For parallel connection of the elements, commercially available T-distributors or Y-cables can be used. It
must also be ensured that all interconnected elements are in the same supply circuit, otherwise equalizing
currents may impair the function. If you need assistance with the selection, just contact us.

Example 1:
An element has properly clamped and shows the signal "green". A second element has also clamped, but
due to contamination between the support surface and the pallet - this element does not produce any
signal. If these two clamping elements are connected in parallel, you get "green" as summation information.
Example 2:
An element is properly released and shows the signal "red". In another element, the release operation
could not be performed (for example, pneumatic hose pulled out), this element still signals "green" for
clamped. In this case, two signals "green" and "red" are obtained as summation information.

1

Elements delivered before 30.11.2018 have only 100 mA

2

The parallel connection of the elements is possible from delivery date 01.12.2018 onwards.
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6 Assembly and Installation
The element is completely pre-assembled when supplied. Installation is carried out using the fixing screws
provided. The elements with integrated interrogation unit also include a pre-assembled 90° plug-in fitting
for connecting the release line (for external hose diameter of 6 mm).

6.1

Assembly of the flush mount and module design
SPEEDY airtec flush
mount

SPEEDY airtec module

Fixing screws
Strength class 10.9
Tightening torque 8.5 Nm
(M5) or 24 Nm (M8)

SPEEDY Airtec

Installation contour

1. Check installation contour and, if necessary, deep hole drills for dimensional accuracy, surface
quality and cleanliness.
2. Grease installation contour.
3. Insert the element, pull it evenly into the fitting of the installation contour with the fixing screws
(light press fit) and tighten all screws to the appropriate torque.
4. If necessary, connect pneumatic hose and electrical connection cable.
For elements with integrated interrogation unit, the rotatory orientation of the connections is
undefined due to the design. The pneumatic connection can be rotated, but the locking of the
connector is specified. When designing the system, space must therefore be provided for the cable
outlet.
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Assembly of the surface-mounted types

6.2.1 Model standard Ø 155

Screw DIN 912
Strength class 10.9
Tightening torque 8.5 Nm

SPEEDY Airtec Standard 155

O-ring

Clamping ring

Straight screw-in connection
Installation contour of surfacemounted housing

1. Grease the O-ring Ø 3x1.5 provided and insert it into the washer from below.
2. Insert the element (observe position of air connection), pull it evenly into the fitting of the
installation contour with the fixing screws (light press fit), tighten all screws to the appropriate
torque.
3. The installed element can now be fastened to the machine table with the clamping ring.
4. Install release line, check for leaks.
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6.2.2 Other models

Fixing screws
Strength class 10.9
Tightening torque 8.5 Nm
(M5) or 24 Nm (M8)

SPEEDY airtec

Connector

Clamping ring

Straight screw-in connection
Installation contour of
surface-mounted housing

1. Grease installation contour.
2. Insert the element, pull it evenly into the fitting of the installation contour with the fixing screws
(light press fit) and tighten all screws to the appropriate torque.
3. The installed element can now be fastened to the machine table with the clamping ring.
4. Install release line, check for leaks.
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Removing the quick-release lock

The system must be completely depressurised before disassembly is started. Disconnect the energy
supply to the pressure generator, prevent unintentional commissioning and reduce possible residual
pressures (e.g. check valves, stopcocks and similar).
If necessary, the pneumatic and electrical connections must be disconnected from the element before
disassembly or it must be ensured that the lines are long enough so that they can be disconnected after
removal of the element.
To disassemble, simply loosen all four screws evenly and remove them. The element can be lifted evenly
out of the fit using jack screws.

6.4

Emergency release

If the compressed air supply fails or the clamping element cannot be released for any other reason, an
emergency release can be carried out as follows (only for elements with integrated interrogation unit):
1. Remove the pneumatic connection, the grub screw in the opposite hole and the electrical plug
connection.
2. There is a through hole, Ø 6.5mm (in the centre of the cylindrical cubature) in the cover under the
glued film; the film can be pierced in this area.
3. A "bridge" can now be fitted in the 2 M5 threaded holes, the clamping piston can be pressed into the
released position.
4. The retractable nipple is released.

The "Bridge emergency release" article is available under order number 9000 900.
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7 Commissioning and Operation
7.1
-

7.2
-

-

-

7.3

During initial commissioning
Perform a visual inspection of the entire machine or system and the quick-release lock.
Check the quick-release lock for pneumatic tightness.
Check the release pressure and, if necessary, the electrical connection of the element.

Functional check
If all clamping elements connected to the same circuit are installed as described above and tightened
with the appropriate torque, the pneumatic pressure generator can be connected to the circuit and, if
necessary, the electrical connection can be established.
Release: Slowly and carefully increase the pressure to the release pressure. When doing so, check
the clamping elements for leaks, switch off the pressure generator immediately if necessary and
eliminate the leakage.
Clamp: Reduce the release pressure, the clamping piston moves to the "clamped" position by spring
force and the clamping segments move together radially.
The clamping condition is indicated on the rear LEDs (elements with integrated interrogation unit) Check that the LEDs match the existing clamping condition ("released", "clamped with nipple" and
"clamped without nipple")

Operation
The speed when retracting the retractable nipples into the quick-release elements must be less
than 100 mm/s, otherwise the retractable nipples and quick-release elements may be damaged.
Only pressurise the quick-release lock for the actual change procedure.
Do not leave under permanent pressure (released)!

-

Set the release pressure of the quick-release locks (see chapter "9 Technical Data")
Monitor the max. operating pressure of the quick-release locks. Set the excess pressure safety
valve to max. 5 bar above the max. operating pressure (see chapter "9 Technical Data")
In order to ensure that the elements function permanently, the appropriate air quality must be
provided. STARK's data therefore refer to a purity according to ISO 8573-1:2010 [7:4:4].
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8 Maintenance and Repair
8.1

Functional check
Check the SPEEDY for proper function: When the SPEEDY is released, check that all clamping
segments move back. If the retractable nipple cannot be inserted and removed without force into
the locating bore when loosened, servicing by STARK Spannsysteme GmbH is required
immediately.

If no service is performed, safe clamping of the retractable nipple is not possible.
Monthly:
Check that all clamping segments move back when the clamping
element is released.

Yearly or after 5000 clamping cycles:
Check all functions of the quick-release element. If one or more
functions are no longer in perfect working order, servicing by STARK
Spannsysteme GmbH is necessary immediately.

8.2

Spring assembly maintenance interval

When the clamping cycles or replacement intervals have been reached, the quick-release lock must be
serviced by STARK Spannsysteme GmbH (see chapter "9 Technical Data“ Spring assembly maintenance
interval).
Please contact us to coordinate the service work:
Tel.: +43(0)5522/37400-0
Fax: +43(0)5522/37400-700
E-mail: verkauf@stark-roemheld.com
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Cleaning

No contamination is permitted in the quick-release lock. Cleaning depends on the application and
replacement interval.

Widespread practice!
The quick-release lock may be blown out and off with
compressed air.

Correct and improved!
Extraction and suction of chips, dirt and coolant from the
quick-release lock.

8.4

General cleaning

For general cleaning, the quick-release lock must be dismantled. Assembly work may only be carried out
by STARK Spannsysteme GmbH. The necessary safety measures must be observed in their entirety and
without exception during all work.
Hazard information: The quick-release lock is permanently under spring pressure! Do not
open the housing – there is a risk of personal injury or material damage!
The product may not be cleaned with:
- corrosive or caustic materials
- organic solvents such as halogenated or aromatic hydrocarbons and ketones (nitro-cellulose
thinner, acetone, etc.). These could destroy the seals.
The element must be cleaned at regular intervals. In particular, the area of the bore - clamping segments housing must be cleaned of chips and other liquids. In case of heavy contamination, cleaning must be carried
out at shorter intervals.
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Storage

Until first use:
If you do not use the quick-release lock immediately, please store it dry and dust-free in its original
packaging.
Long period of storage after use:
Before storage, clean the quick-release lock (see chapter "8.4 General cleaning") and take suitable
measures for corrosion protection.
After long period of storage:
After a long period of storage (approx. 3 years), the seals must be replaced before the system is used
again. This must always be done by STARK Spannsysteme GmbH.

8.6

Destruction/Recycling

All parts, auxiliary materials and process media of the quick-release device must be separated according
to type and disposed of in accordance with the local regulations and directives.
Hazard information: The quick-release lock is permanently under spring pressure! Do not
open the housing – there is a risk of personal injury or material damage!
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9 Technical Data

Housing cover

[ mm ]

S 155

S 100

S 100

5000 001

5000 101

5000 110

Ø 155

Ø 100

Ø 100

Electrical interrogation
Maintenance interval

no
Cycles

yes

700,000

2,000,000

1

[N]

20,000

Retention force 2

[N]

55,000

Release pressure

[ bar ]

max. pressure

[ bar ]

max. lateral force 3

[N]

Tilting moment

[ Nm ]

800

500

Air volume

[ cm3 ]

46

19

Operating temperature

[ °C ]

Clamping force

min. permitted clamping
time
min. permitted release
time

6

5
10
7,000

+10 to +80

[s]

0.2

[s]

0.2

Radial pre-positioning4

[ mm ]

±2

max. axial pre-positioning

[ mm ]

on support

Repeat accuracy5

[ mm ]

< 0.005

System accuracy6

[ mm ]

< 0.01

Weight

[ kg ]

Electrical connection

[ mm ]

-

M12 5-pin

Voltage range

[V]

-

24 (18 to 34)

-

IP67

[ mA ]

-

40

[ mA ]

-

200

Protection class
Typ. current consumption
Continuous current

7

4.80

1.10

1,45
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Housing cover

EC 80

EC 80

EC 80

EC 80

5000 210

5000 220

5000 230

5000 202

[ mm ]

Electrical interrogation

80 x 80
no

yes

Maintenance interval

Cycles

Clamping force 1

[N]

20,000

Retention force 2

[N]

55,000

Release pressure

[ bar ]

5

[ bar ]

10

max. pressure
max. lateral force

3

2,000,000

[N]

7,000

Tilting moment

[ Nm ]

500

Air volume

[ cm3 ]

19

Operating temperature

[ °C ]

min. permitted clamping
time
min. permitted release
time

no

+10 to +80

[s]

0.2

[s]

0.2

Radial pre-positioning4

[ mm ]

±2

max. axial pre-positioning

[ mm ]

on support

Repeat accuracy5

[ mm ]

< 0.05

< 0.005

< 0.05

< 0.005

6

System accuracy

[ mm ]

< 0.1

< 0.01

< 0.1

< 0.01

Weight

[ kg ]

1.10

1,35

1,00

Electrical connection

[ mm ]

-

M12 5-pin

-

Voltage range

[V]

-

24 (18 to 34)

-

-

IP67

-

Protection class
Typ. current consumption

[ mA ]

-

40

-

Continuous current 7

[ mA ]

-

200

-

1
2
3
4
5
6
7

Clamping force: This is the load up to which the zero point is guaranteed. The specified clamping force must not be
exceeded.
Retention force: This is the maximum overload at which the nipple is still held but has already left the zero point.
Lateral force: The permitted force only applies to retractable nipples with zero point and retractable nipples with 90°
compensation to the compensation direction.
Radial pre-positioning: The loading device must be powerless and flexible for manual and automated loading.
Repeat accuracy: This usually indicates the accuracy that refers to the change of the same pallet position-oriented on the
same interface.
System accuracy: This refers to the accuracy resulting from changing several pallets, e.g. on different machines.
Continuous current: This specification refers to the maximum continuous current of an output.
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10 Manufacturer’s Declaration
Declaration of Conformity
Konformitätserklärung
We / Wir

STARK Spannsysteme GmbH
Römergrund 14
A-6830 Rankweil
Austria
declare under our sole responsibility that the product
erklären in alleiniger Verantwortung, dass das Produkt

Type: SPEEDY airtec …
No.: 5000 001 - 5000 …
to which this declaration relates corresponds to the following standards
auf das sich diese Erklärung bezieht, mit den folgenden Normen übereinstimmt
2006/42/EC

Machines, Addendum II A / Maschinen, Anhang II A

and the following standards were applied.
und dass die folgenden Normen zur Anwendung gelangten.
DIN EN ISO 4414

Safety of Machinery – Safety Requirements for Fluid Power Systems and Their
Components – Pneumatics
Sicherheit von Maschinen – Sicherheitstechnische Anforderungen an fluidtechnische
Anlagen und deren Bauteile – Pneumatik

A technical documentation exists completely. The instruction manual for the product is available.
Eine technische Dokumentation ist vollständig vorhanden. Die zum Produkt gehörende Betriebsanleitung liegt vor.

STARK Spannsysteme GmbH

Rankweil, 28/09/2020

Martin Greif
Managing Director / Geschäftsführer
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