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2. ldentification of the partly completed machinery

Product: Hydraulic machine clamp

Option: with sensors

Function: Concentric clamping of workpieces
Product group: HILMA.xxx

Article number: 9588XXXXX

Trade name: corresponds to product group, see above

3. User instructions

3.1. Purpose of the document

This operating manual

- describes the function, operation and maintenance of the clamping system
- gives important instructions for safe and efficient use of the fast clamping system

3.2. Target group

Specialists, fitters and installers of machines and systems, with specialist knowledge of hydro-
mechanical equipment.

Qualification of personnel
Expertise means that personnel must:

. be able to read and fully understand technical specifications such as circuit diagrams and
product-specific drawing documents,

. have specialised knowledge of the function and structure of the corresponding components.

A specialist is a person who has sufficient knowledge based on their professional training and
experience and is familiar with the relevant regulations to such an extent that they:

. can assess the assigned work,

. can recognise potential dangers,

. can take the necessary measures to eliminate hazards,

. are familiar with recognized technical standards, rules and guidelines,
. have the necessary repair and assembly skills.

5/44
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3.3. Revision history
30/03/2026 | Creation of the operating manual wavo

Table 1: Revision history

3.4. Referenced documents

Assembly drawings with parts lists -

Stark Spannsysteme GmbH

E-drawing of the clamping systems -
and the clamping jaws

Stark Spannsysteme GmbH

Data sheet -

Stark Spannsysteme GmbH

Battery charging contacts data sheet | -

uwe electronic

Table 2: Referenced documents
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3.5. Presentation of safety instructions

Safety instructions are identified by a pictogram. The illustration of the pictograms with signal word is
shown. The signal word describes the severity of the impending risk.

Immediate imminent risk to life and health of persons (serious
DANGER injury or death). Be sure to follow these notes and procedures!

Potentially dangerous situation (minor injuries or damage to

CAUTION property).

Be sure to follow these notes and procedures!

INFORMATION Tips for use and particularly useful information.

- > B

Obligation for special conduct or an activity for the safe

INSTRUCTION handling of the machine.

7/44
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4. Essential safety instructions

4.1. Intended use

The products are intended exclusively
for clamping workpieces in industrial
use.

The intended use also includes:
. Use within the capacity limits specified in
the technical data (see data sheet).

. Use in the manner described in the
operating manual.

. Compliance with the maintenance
intervals.

. Personnel qualified or instructed in
accordance with the activities.

. The installation of spare parts only with the
same specifications as the original part.

. Only clamping jaws may be moved.

4.2. Foreseeable misuse

Any other use than or beyond that
specified in chapter 4.1 "Intended use"

is considered improper use!

Risks may occur if the product is not used as
intended. Improper uses include e.qg.:

. For domestic use
. Use in rotary applications

. On pallets or machine tool tables in
primary shaping and forming machines.

. If physical/chemical effects (vibrations,
welding currents or others) could damage the
product.

. In machines, pallets or machine tool tables
used to change the properties of the material
(magnetization, irradiation, photochemical
processes, etc.).

. In areas where special guidelines apply,
especially for installations and machines:

- For use at fun fairs and leisure parks.

- In food processing or in areas with special
hygiene regulations.

- For military purposes.
- In mines.

- In explosive and aggressive environments
(e.g. ATEX).

8/44

- In medical engineering.
- In the aerospace industry.
- For passenger transport.

. For deviating operating and environmental
conditions, e.g:

- With higher operating pressures than
specified in the data sheet or installation
drawing.

- For fluids that do not comply with the
specifications.

- Higher flow rates than indicated on the
data sheet or installation drawing.

The operating company bears sole
responsibility for any injury or damage resulting
from such improper use. The manufacturer
assumes no liability.

4.3. Modifications or alterations

Unauthorised conversions and
modifications to the clamping system
invalidate any liability and warranty on
the part of the manufacturer!

Therefore, do not make any modifications or
alterations to the clamping system without
consultation with and the written approval of the
manufacturer.
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4.4. Conduct in the event of faults

Stop operation immediately

[ ]
e Report fault to the responsible
personnel

¢ Have the fault rectified only by qualified
personnel

e Check products and machine for safe
operation

4.5. Spare and wear parts and

auxiliary materials

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. The
manufacturer will assume no liability for any
injury or damage resulting from the use of
spare and wear parts and auxiliary materials
not approved by the manufacturer.

4.6. Obligation of the operating
company
& The operating company is obliged to
allow only persons to work on the

clamping system who

e are familiar with the fundamental
occupational health and safety and
accident prevention regulations.

¢ have been instructed in working on the
clamping system and have read and
understood this operating manual.

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

9/44

4.7. Residual risks

Attention must be paid to the existence
of residual mechanical, hydraulic and
pneumatic energies at the clamping
system and the pressure in the cylinders and
valves even after switching off the clamping
system!

For example:

e preloaded springs

e pressure locked in by check valve

e pressure locked in by valve lock position
e etc.

4.7.1. Design of any intermediate

plate or pallet used
A attachment points to ensure safe
positioning on the fast closing plate /

machine table. If this is not structurally
possible, care must be taken when fitting so
that hands or fingers are never between the
fast closing clamp and the nipple or between
the fast closing plate and the pallet. During the
change procedure, only grab the pallet at the
front.

DIN EN 349 Safety of machinery — Minimum
gaps to avoid crushing of parts of the human
body must be observed.

Design a defined grip point or suitable

When clamping, do not reach with your fingers
into the gap between the fast closing plate and
the pallet.

4.7.2.
During operation, malfunctions in the
hydraulics may cause an

unintentional increase in pressure and
consequently release the clamping system.
Particularly in rotating applications, this can
result in a hazardous situation.

Hydraulic system
malfunctions

Possible measures to prevent accidental
unclamping:

e Mechanically disconnecting the
hydraulic line (uncoupling). This means
that a pressure increase is no longer
possible during operation.

e Disconnecting the safety valves from
the machine hydraulics. This means that
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a pressure increase is no longer
possible during operation.

e Through pressure monitoring in the
clamping system (already integrated in
the versions with sensors). This causes
the emergency stop to be triggered
when the pressure rises, resulting in an
immediate stop of the machine.

4.7.3. Danger due to incorrect
installation of the clamping

system
A screws or insufficient strength of
these could result in the clamping

system or jaws being released.

Observe the specifications for strength class,
tightening torque and arrangement.

Improper tightening of the fixing

The risk potential is considerably
higher for rotating applications.

Measure:

The product-related data is shown on the
respective E-drawing and in chapter
"6 Assembly and installation".

4.7.4.

A\

e Protect hydraulic lines with pressure
relief valves.
e Observe the specified pressure limits.

Excess pressure hazards

Pipes or hoses bursting due to excess
pressure can endanger persons.

Measure:

10/44

A\

4.7.5.
noise

Hazard due to exhaust air

Harmful noise emissions can be
caused by escaping compressed air
(e.g. cleaning function on the clamping
jaws).

Measure:

e Wear ear protection

4.7.6.

Negative influences include:

Influences on service life

¢ Insufficient filtering of the oil; observe filter
mesh size < 15 my.

o Damage to components.

¢ Exterior mechanical damage to functional
components.

e Undefined forces or defined forces
exceeded.

¢ Insufficient ventilation of the hydraulic
circuit.

¢ Overloading due to sudden pressure peaks.

e Too high volume flow rates / piston speeds
due to large pump delivery capacity.

¢ Heavy contamination (e.g. swarf, casting or
grinding dust).

e Aggressive environment, e.g. cooling
lubricants, cleaning agents which
chemically attack seals / wipers.
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5. Description of the clamping system

The products are designed for universal workpiece clamping on machine tools. The workpieces can be
clamped from the outside to the inside or vice versa.

The slides are driven hydraulically double-acting and are generated by an exterior pressure transducer
(e.g. Roemheld modular unit).

The products are used for machining dimensionally stable workpieces in single or multiple clamping

systems.

The products are suitable for both series production and individual production.

The products are intended exclusively for automated production (with the corresponding safety devices)
and not for manual operation.

5.1. Sizes and versions, accessories

5.1.1. Jaw width 100

Art. no. Description 1 Designation 2 / Note

958850101 HILMA.ASH100Z clamping system with stroke |IO-Link interface for spring contacts
and pressure measurement

958850201 HILMA.ASH100Z clamping system with stroke |lIO-Link interface cable end
and pressure measurement

958850301 HILMA.ASH100Z clamping system without
sSensors

958856803 Reversible jaw with insert ASH100Z

958856806 Reversible jaw with insert / 2 positions ASH100Z

958856804 Insert with GripPins ASH100Z

958856805 Insert with GripPins and pendulum function ASH100Z

958856903 Quick-change jaw with insert ASH100Z

958856904 Quick-change jaw blank ASH100Z

Table 3: Products with jaw width 100

5.1.2. Jaw width 125

Art. no. Description 1 Description 2

958860101 HILMA.ASH125Z clamping system with stroke  [IO-Link interface for spring contacts
and pressure measurement

958860201 HILMA.ASH125Z clamping system with stroke  |O-Link interface cable end
and pressure measurement

958860301 HILMA.ASH125Z clamping system without
Sensors

958866806 Reversible jaw with insert ASH125Z

958866809 Reversible jaw with insert / 2 positions ASH125Z

958866807 Insert with GripPins ASH125Z

958866808 Insert with GripPins and pendulum function ASH125Z

958866903 Quick-change jaw with insert ASH125Z

958866904 Quick-change jaw blank ASH125Z

Table 4: Products with jaw width 125

11/44
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5.1.3. Accessories
Art. no. Description 1 Note
958860501 Pilot-operated check valve Suitable for all ASHxxxZ sizes
958860502 Contact strip incl. 2 fixing screws M2 x 4 and 1 |Counterpart for versions with spring
O-ring 20 x 1.5 NBR 70 contacts
970235004 Replacement GripPins 10 pcs.

Table 5: Accessories

5.2. Functioning

The hydraulic centric force is transmitted to the clamping jaws via the slides. Hydraulic clamping and
unclamping is made by an external pressure transducer with a double-acting circuit. The low-backlash,
adjustable synchronisation device (factory-set before delivery) ensures high centring accuracy.

5.3. Pilot-operated check valve (optional)

Both sizes of the clamping systems each have a locating bore (circuit A / B) for a pilot-operated check

valve.

Plugs without function are installed in these bores when delivered. We recommend using a pilot-operated

\/
Locating bores RSV

Figure 1: Locating bores RSV

12/44

check valve either in circuit A or in circuit B
(depending on whether it is exterior or interior
clamping) under the following conditions:

o  The clamping system cannot be
permanently supplied with hydraulic pressure
during machining, or

o  Workpieces are clamped and only fed for
machining at a later point in time

e For applications in which the clamping
status cannot be read out permanently

If such a valve is installed, there is no longer
any live measurement of the hydraulic
pressure in the relevant circuit because the
pressure sensor is fitted upstream of the
valve.
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5.3.1. Disassembling the sealing plug

To remove the 2-part sealing plug, first remove the
fixing screw (hexagon socket). The inner part can
then be pulled out together with the O-rings, e.g.
using lock ring pliers.

Figure 2: Disassembling the RSV sealing plug

5.3.2. Installing the pilot-operated check valve
The necessary work steps are described in the table below:

Work step Description

1 Inserting the check valve
2 Lightly grease and insert
O-ring 26 x 1.5
(O-ring tool)
3 Lightly grease O-ring 23 x

1.5 and insert into the cut
in on the valve piston
(O-ring tool)

4 Lightly grease O-ring 27 x
1.0 and insert into the cut
in on the valve sleeve
(O-ring tool)

13/44
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Push the valve piston into
the valve sleeve as far as
it will go, ensuring that
the piston moves
smoothly in the sleeve

Insert the valve sleeve
and piston with the pre-
assembled seals into the
bore hole, possibly using
a punch or similar to push
them centred to the stop

Lightly grease O-ring

o7 x 1.5 and place on the
shoulder of the valve
sleeve (O-ring tool)

Insert fixing screw and
tighten to a torque of
15 Nm (hexagon socket)

;\“‘\\\\=h‘h J LU
el

AL v

Table 6: Pilot-operated check valve installation
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5.4. Connections

The clamping systems of both sizes have the following connections:

Connection Function Note
designation
1 IO-Link class A Either female on the bottom side, or side cable outlet
A Exterior clamping Integrated pressure measurement + evaluation
B Interior clamping Integrated pressure measurement + evaluation
C Pneumatic transfer seat check or cleaning function,
of clamping jaws Integrated pressure measurement + evaluation
D Air sealing Optional use, e.g. for
guideways processing brass or ceramics
E Lubrication Details see 7.3.5 Lubrication

Table 7: Connections

All media connections can be supplied both from below and from the side. Details on the positions and
design of the connections can be found on the E-drawing of the respective clamping system.

5.5. Sensors

In the versions with sensors, the following measured variables are recorded internally and summarised
on a specially developed evaluation unit. The data is made available via 10-Link:

Pressure connection A (exterior clamping or release with interior clamping)
Pressure connection B (interior clamping or release with interior clamping)
Pressure in the pneumatic circuit that supplies the clamping jaws

(seat check or cleaning of the support surfaces)

Opening width of the slides

Pressure equalisation Cable outlet
element

Figure 3: Components of the sensors

15/44
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5.5.1.

PIN assignment

The pin assignment corresponds to |O-Link class A:

Pin no. | Pin Colour (with cable outlet option)
assignment

1 L+ Brown

2 DIQ NC

3 L- Blue

4 C/Q (I0-Link) | Black

Table 8: PIN assignment

Figure 4: Pin assignment of contact strip

Figure 5: Interface to spring contacts

16/44

In the versions with spring
contacts, the pins are
arranged as shown (view
from below).

Please refer to the relevant
E-drawing for the design of
the interface using the spring
contacts.
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5.5.2. LED display
In addition to the optional cable outlet, the signals of a 3-colour LED are output via an optical fibre:

Optical fibre Cable outlet
Figure 6: Optical fibre position

Signal Meaning
llluminated in green Clamp trouble-free
llluminated in yellow Maintenance recommended
Flashing yellow Maintenance required
Flashing red Max. hydraulic pressure

exceeded
[lluminated in blue Temperature or time warning

Table 9: Optical signals

5.6. 10-Link interface

The clamp has an IO-Link interface. Process data can be transmitted cyclically via this interface and
device settings can be adjusted via parameters.

I0-Link version: 1.1

Cycle time: 10 ms
Data rate: COM 2
5.6.1. I0DD

An 10 device description (IODD) is available for the vice. The IODD contains the description of the 10-
Link interface and enables automatic integration of the device in |O-Link engineering and configuration
tools. In addition, the IODD contains information on identity, process data, parameters and diagnostic

data and can be used as supplementary technical documentation for the 10-Link interface.

17/44
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5.6.2.

Process data input

The length of the process data is 26 bytes, although not all bytes are used. The relevant bytes of the
process data and their structure are shown in Table 10.

Process data input (PDI)
Byte 25 Byte 24
[MSB]
Status -
Byte 23 Byte 22 Byte 21 Byte 20 Byte 19 Byte 18 Byte 17 Byte 16
- - Actual Temperature Actual Width - -
Byte 15 Byte 14 Byte 13 Byte 12 Byte 11 Byte 10 Byte 9 Byte 8
- - - - Actual Clamping Force - -
Byte 7 Byte 6 Byte 5 Byte 4 Byte 3 Byte 2 Byte 1 Byte 0
i ) ) i Actual Air ) ) i
Pressure
Table 10: Process data structure
Byte Name Contents Data type | Unit
25 Status Status byte Uint8
20 — 21 | Actual Temperature Temperature Int16 0.1°C
18 — 19 | Actual Width Opening width Uint16 0.1 mm
10 — 11 | Actual Clamping Force | Clamping force Uint16 0.1 kN
3 Actual Air Pressure Pneumatic pressure seat check Uint8 0.1 bar

Table 11: Process data

5.6.2.1. Actual Air Pressure
Displays the pneumatic pressure of the blow-out and the seat check.
5.6.2.2. Actual Clamping Force

The clamping force is displayed as exterior clamping or interior clamping, depending on the clamping
direction set. This can be set using the "Clamp Direction" parameter (Table 14).

5.6.2.1.
Displays the temperature in the vice.

Actual Temperature

18/44
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5.6.2.1. Actual Width

Indicates the opening width of the slides between the front faces. Depending on the clamping jaw used,

an offset must be added.

Add 2x to Actual

fff“"'_ :] t _H‘*H“_H Width »—le
,—-""'"- H""‘--.
o _ Actual Width _ o . |
) : - - o a

Figure 7: Zero point of the opening width

5.6.2.2. Status byte

The status byte shows the system status of the clamp and contains maintenance information.

Bit Name Description

0b00000001 | Clamp is trouble-free Set if no errors or warnings are active.

0b00000010 | Cycle warning or cycle error Set when the warning limit or the maximum limit of

(AorB) the clamping cycles is exceeded. Maintenance is

then recommended or necessary.

0b00000100 | Pressure warning (A or B) Set if the maximum permitted hydraulic pressure is
exceeded.

0b00001000 | Temperature warning Set if the clamp is outside the permitted operating
temperature.

0b00010000 | Time violation (A or B) Set if the last clamping cycle violated the clamping
time. This can be caused by the pressure building
up too quickly (pressure peaks) or too slowly
(leaks).

0b00100000 | Distance warning or distance error | Set if the warning limit or the maximum limit of the
travelled slide distance is exceeded. Maintenance
is then recommended or necessary.

0b01000000 | - Without function

0b10000000 | Clamp is active Always set

Table 12: Bit mask status byte

19/44
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5.6.3. Observation data (Read Only)
These parameters contain detailed information on the sensor data and maintenance information.
Index | Subindex | Parameters Data Unit Description
type
0x41 | 0x01 Width UInt32 0.01 mm | Opening width
0x41 | 0x02 Position UInt32 0.01 mm | Calibration auxiliary value
without user relevance
0x41 | 0x03 Temperature Uint16 0.1°C Temperature in the clamp
0x41 | 0x04 Pressure A Uint16 0.1 bar | Pressure in line A (close)
0x41 | 0x05 Time Pressure A UInt32 1ms Duration of a clamping process,
exterior clamping
0x41 | 0x06 Cycles A UInt32 - Number of cycles for exterior
clamping
0x41 | 0x07 Pressure B UiInt16 0.1 bar | Pressure in line B (open)
0x41 | 0x08 Time Pressure B Uint32 1ms Duration of a clamping process,
interior clamping
0x41 | 0x09 Cycles B UInt32 - Number of cycles for interior
clamping
0x41 | Ox0A Cycles overpressure A | UInt32 - Number of cycles for
overpressure, exterior clamping
0x41 | Ox0OB Cycles overtemperature | UInt32 - Number of cycles above max.
A temperature, exterior clamping
0x41 | Ox0C Cycles UInt32 - Number of cycles under min.
undertemperature A temperature, exterior clamping
0x41 | OxOD Cycles overpressure B | UInt32 - Number of overpressure cycles,
interior clamping
0x41 | OxOE Cycles overtemperature | UInt32 - Number of cycles above max.
B temperature, interior clamping
0x41 | OxOF Cycles UInt32 - Number of cycles under min.
undertemperature B temperature, interior clamping
0x41 | 0x10 Pressure C Uint16 0.01 bar | Pressure in line C, seat check or
blow-out
0x41 | Ox11 Distance Ulnt32 1mm Slide distance travelled since
commissioning
0x41 | Ox12 Cycles clamp time UInt32 - Number of cycles with clamp
violation A time violation, exterior clamping
0x41 | Ox13 Cycles clamp time UInt32 - Number of cycles with clamp

violation B

time violation, interior clamping

Table 13: Parameters (observation data)
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5.6.4.

Parameter data

Index

Subindex | Name

Data
type

Unit

Description

0x51

0x01 Clamp Direction

Uint8

This parameter is used to set the
clamping force measurement in
the process data to exterior
clamping or interior clamping.

[0] Exterior clamping

[1] Interior clamping

0x51

0x02 Reserve 0

float32

Measurement of the supply
voltage.

Table 14: Parameter data
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5.7. Clamping jaws - options

The standard range of clamping jaws include screwed and quick-change jaws for both sizes, which are
designed for use with a reversible insert. This reversible insert is fitted with GripPins on one side (blank
clamping); the other side is smooth (standard version). The resulting clamping ranges or heights
depending on the jaw used can be seen in the E-drawing of the clamping system.

Attention: The insert must be ordered separately.
customised on request.

5.71. Quick-change jaws

The quick-change jaws are pushed onto the
slides, for details see 7.3.2 Automated
clamping jaw change. They feature a contact
surface with pull-down clamping and spring-
loaded contact bolts that press the jaws on |

Both the insert and the clamping jaws can be

the slide onto the above-mentioned contact
surface and maintain them in this position.

— e

Ball thrust piece

Figure 8: Quick-change jaw Stop with pull-down clamping
section

In addition, the quick-change jaws are
mechanically locked onto the slide. This

@ Dprevents the jaws from falling down when
used vertically or the jaw from being pulled
off the slide if the GripPins have dug into the

Figure 9: Quick-change jaws lock

In addition, the clamping
jaws (except for the
blanks) have bore holes
for using the blow-off or
seat check of the
workpiece. Details on
these functions are
described under 7.3.3
Use of the seat check /
blow-off on the clamping
jaws .

before changing the jaws with the robot
gripper, but can also be deactivated
permanently.

—' workpiece. This lock must be deactivated

GripPins Air bore holes

Figure 10: Quick-change jaw with insert
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5.7.2. Screwed jaws

Figure 12: Screwed jaw section

Figure 11: Support surfaces, air distribution

23/44

The bolted jaws are
permanently attached to the
slide. They can be rotated by
180° to increase the clamping
range. However, the insert
can also be rotated by 180° to
switch from clamping with
GripPins to a smooth
clamping edge. With these
clamping jaws, the workpiece
can be supported on both
sides of the insert, which is
why air holes are provided on
both sides. There are 4 bore
holes on the underside of the
clamping jaws through which
the compressed air is
transferred from the slide.
Depending on which of the
bore holes on the slide are
opened, the air can be
distributed to only one or to
both of the support surfaces.
This allows the seat check of
a workpiece to be realised or
the conveyed flow rate to be
regulated in stages.
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5.7.3.

Overview of clamping jaws

Below is an overview of the "standard range of clamping jaws". Special designs are available on request.

Design / use of the
clamping jaws

Jaw width 100

Jaw width 125

Screwed, facing
inwards, with insert (to
be ordered separately)

. daa

©

Screwed, facing
outwards, with insert (to
be ordered separately)

ill. Hitva |

—

Screwed with 2
positions, facing
inwards, with insert (to
be ordered separately)

Screwed with 2
positions, facing
outwards, with insert (to
be ordered separately)

Quick-change jaws,
facing inwards, with
insert (to be ordered
separately)

Quick-change jaws,
facing outwards, with
insert (to be ordered
separately) (= interior
clamping)
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chk-chapggaws S S 0o oo oo o0
blank, facing inwards S S
O ERD
s B

Quick-change jaws 0o oo oo oo
blank, facing outwards © o © © - =
(= interior clamping) O . 0. _ ~

LA j
pBon® @

Table 15: Overview of clamping jaws

5.8. Clamping forces

For all sizes, the achievable clamping force
depends on both the clamping pressure
applied and the height of the clamping
above the upper edge of the slide. The
values shown in the diagrams were
determined empirically with screwed jaws
and an attached adapter. These are the
achievable clamping forces in the exterior
clamping, for the interior clamping these
values are mathematically greater by a
factor of approx. 1.25 (ASH100Z) or 1.3
(ASH1252), because the piston area is
different.

Load cell

Adapter

Different
heights

The values may vary slightly depending on
the application.

Figure 13: Test setup for determination of clamping force

25/44



WM-021-514-00-en BA HILMA.ASHxxxZ

ROEMHELD

HILMA = STARK

5.8.1. Force curves for ASH100Z

Clamping force curves
ASH100Z exterior clamping

30000
25000 —
Z
20000 o©
o
15000 L
a0
C
10000 3
€
5000 S
O
0
0 50 100 150 200 250

Clamping pressure [bar]

= Clamping height 10 mm above the top of the slide,
external clamping

e Clamping height 100 mm above the top of the slide,
external clamping

5.8.2. Force curves ASH125Z

Clamping force curves
ASH125Z exterior clamping

55000
50000
45000
40000
35000
30000
25000
20000
15000
10000
5000
0

0 50 100 150 200

= Clamping height 10 mm above the top of the slide,
external clamping

e Clamping height 100 mm above the top of the slide,
external clamping

Clamping force [N]

Clamping pressure [bar]

250

Clamping force curves
ASH100Z interior clamping

30000
25000
Z,
20000
o
15000 2
2
10000 =
€
5000 S
O
0
0 50 100 150 200 250

Clamping pressure [bar]
= Clamping height 10 mm above the top of the slide,
internal clamping

e Clamping height 100 mm above the top of the slide,
internal clamping

Clamping force curves

ASH125Z interior clamping

55000
50000
45000
40000
35000
30000
25000
20000
15000
10000
5000
0

0 50 100 150 200

e Clamping height 10 mm above the top of the slide,
internal clamping

= Clamping height 100 mm above the top of the slide,
internal clamping

Clamping force [N]

Clamping pressure [bar]

250
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6. Assembly and installation

The steps and materials required to assemble the clamp and make it ready for operation are described

below.

Risk of injury due to falling parts!
Improper handling can result in injuries or damage due to falling parts!

Keep hands and other parts of the body out of the working area.

Wear personal protection equipment!

Some product types have a considerable weight. These must be secured against falling during
transport.

There are threaded holes on the top of the slide that can be used as attachment points. These
are only accessible if no clamping jaws are fitted!

Weight specifications, see chapter 9 Technical data

Risk of injury due to improper fixation of the product!
If the product is fixed improperly, it may loosen from the machine table and be damaged

during clamping or machining.
Follow the assembly instructions!
Before installing the product, ensure that the mounting surfaces of the product base and machine
table are clean and without burrs.
The mounting surface of the product substructure must be level and rest on the machine table
with at least a 75% overlap.
For guide values for tightening torques, see 6.1 Guideline values for tightening torques
The clamping system must be fastened in such a way that it cannot be displaced by forces that
arise. Weight and inertia forces must also be taken into account!

6.1. Guideline values for tightening torques
® The indicated values are approximate values and have to be interpreted according to the user's

application!
Thread Tightening torques (MA)
[Nm]

8.8 10.9 12.9
M6 10 15 18
M8 25 36 45
M10 49 72 84
M12 85 125 145
M14 135 200 235
M16 210 310 365
M20 425 610 710

Table 16: Guideline values for tightening torques

Note: Valid for workpieces and shaft screws made of steel with metric thread and head dimensions such
as DIN 912, 931, 933, 934 / ISO 4762, 4014, 4017, 4032

The table values for tightening torques (MA) are taken into account:

Steel/steel design, coefficient of friction ptotal = 0.14 - not lubricated, utilisation of minimum yield strength
= 90%.
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6.2. Assembly / positioning of the clamping system

Information on the E-drawing of the respective clamping system regarding the design of the mounting
hole pattern or the various media connections must already be taken into account when designing the
interfaces!

There are 2 fitting bores
@25 / M10 on the underside
of the clamping system,
which are intended for
positioning on the
substructure / machine
table. We recommend using
our Art. No. 939200103 as
positioning pins. Before the
clamp is placed on the
substructure, however, the
connections that are to be
controlled from below must
be prepared: Insert the O-
ring @7 x 2 (supplied

Figure 15: Positioning the clamping system separately) and remove the
screw plug (as supplied, all
bottom connections are fitted with a screw plug). Caution:
Since each clamp is tested at the factory, there is already
hydraulic oil in the internal channels / chambers when

delivered. This can leak at least partially during assembly!
A maX. 200 bal' When using models with spring contacts, this interface must
also be prepared in advance: Assemble the contact strip

F ’Q:re ,7d4-' Exemplary connection on the (accessory), pull in the cable, fit the contact strip and insert the
unaersiae
O-ring.

The required protection class IP 68 can only be

achieved if the interface is correctly designed and
the entire system is correctly installed!

Figure 16: Interface to spring contacts
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Now the clamp can be
placed on the
substructure and
fastened (fixing screws
are not part of the scope
of delivery;
recommendation for
strength: = 10.9).
Attention: The fixing
holes are only accessible
in a certain slide position!
This position is set on
delivery and must not be
changed before
assembly of the clamp!

Figure 17: Example of fixing screws

Only carry out wiring work, opening and closing electrical connections when the power is

switched off!
Short circuits, voltage peaks etc. can lead to malfunctions and uncontrolled states of the
system or to considerable personal injury and material damage.

6.3. Using the side connections

All media can also be fed from the side instead of from below. These bores are also sealed
A on delivery.
If necessary, replace the sealing plugs with appropriate fittings or couplings.

When using the side cable outlet instead of the spring contacts at the bottom, we recommend taking
suitable measures to protect the cable from falling, hot swarf!

6.4. Dismantling the clamping system

To be able to dismantle the clamp from the substructure, the slides must be moved to the position where
the fixing screws are accessible. Then depressurise and, if necessary, de-energise the clamp. When
using the versions with a cable outlet, this must be disconnected and exposed. The fixing screws can
now be removed and the clamp removed from the substructure. Take care not to damage the positioning
elements or bore holes by tilting them when lifting them off!
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7. Commissioning, handling and operation
Once the clamp has been properly installed and connected as described, commissioning can begin.

7.1. During initial commissioning

e Carry out a visual inspection of the entire machine or system and the clamping system.

e Check the system for hydraulic or pneumatic tightness.

e Check the release and clamping pressure as well as the electrical connection of the clamp. Start
commissioning with reduced pressures!

Caution: Danger of crushing! B ® 4
There is a danger of crushing between | E .
the slides due to the hydraulic drive, _ -
especially during commissioning or set-up! !

Oil before commissioning!

& The clamps are oiled for the first time = R o
during assembly. However, this @ &)

lubricant film must be renewed before
commissioning, see 7.3.5 Lubrication!

3
[

o :'@.I

Figure 18: Maximum slide positions
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7.2. Function check / venting of the hydraulic circuits

If all clamp systems connected to the same circuit are installed as described above and tightened with
the appropriate torque, the pressure generator can be
connected to the circuit.

R e L
|

¢ Unclamping/clamping: Increase the pressure slowly & Vent
enting screws

and carefully. The slides should already start to move
under 10 bar. Check the clamps for leaks, switch off
the pressure generator immediately if necessary and
eliminate the leak.

o During the function check, the hydraulic circuits can
also be vented at the same time. The corresponding
venting screws are located on the top of both slides.
When used vertically, line B can also be vented via
the screw plug located on the face of the slide. Figure 19: Venting screws top side

Attention: Hydraulic circuits that are
not vented can lead to increased wear,
damage or malfunctions! If the
pressure is too high during venting, the
seals under the venting screws can be damaged!

¢ When using clamping systems with sensor
technology, the output values can also be checked
for plausibility in this work step: Pressure A/ B,
slide position.

Screw plug

7.3. Operation

Vibration impairs the fixation of the clamp or
clamping of the workpiece!
An improperly fastened clamp can be released

from the substructure during machining. An inadequately
clamped workpiece can be ejected from the clamp during
processing and injure people or cause material damage.

Figure 20: Screw plug on the face

Avoid vibration on the product as far as possible.

Crushing, burns and broken bones from falling or ejected workpieces!

Workpieces can fall down during handling, be ejected during the clamping process or during
machining and cause injuries.

Wear protective equipment during work!

Remove any dirt from the clamping surfaces before clamping!

Observe the material properties of the workpiece!

Only use the product for clamping rigid workpieces!

Observe the shape and clamping surface of the workpiece!

Observe the inertia of the workpiece!

Clamp the workpiece sufficiently before machining!
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Risk of injury from high-pressure injection due to improper behaviour!
& If the hydraulic system is operated improperly, fluids can escape under high pressure and

injure people!

. Only allow work on hydraulic equipment to be carried out by qualified personnel with the

appropriate knowledge on this subject!

Risk of burns from hot workpieces!
& Hot workpieces can cause burns to parts of the body.
Wear heat-resistant protective clothing.

7.3.1. Clamping and unclamping

The clamping and unclamping process is hydraulically double-acting and is triggered by a higher-level
control system during normal operation. The maximum values must be observed, in particular the
maximum pressures (see 10 Technical data). The clamping force is proportional to the set clamping
pressure, see 5.7 Clamping forces. Data on the required oil volume and speeds can also be found in

chapter 10.

7.3.2. Automated clamping jaw change

The quick-change jaws can be changed automatically and without tools. Before the change process, the

lock must be deactivated by pressing
the actuator inwards with a defined
area on the gripper finger. As a
result, the locking bolt is retracted via
a sliding gate, the lock is deactivated
and remains in this state by self-
locking until the actuator is actively
pulled out again. If you want to
deactivate this lock permanently,
push the actuator in manually as far
as it will go and fix it in this position
with the radially arranged set screw.

The jaw change sequence is
described in the following table.

Actuatel

Figure 21: Quick-change jaws lock
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Work step Description

1 Deactivate the lock by
pressing in the actuator

Grip jaws

Remove jaws; the geometry
is designed so that the jaw
does not have to be pulled
down the entire length of the
slide

4 Approach with new jaw: the
geometry is designed so
that the jaw does not have
to be pushed onto the slide
over its entire length

5 Slide the jaw onto the stop

6 Pull the actuator out
again—>Lock is activated

Table 17: Sequence of automated jaw change
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7.3.3. Use of the seat check / blow-off on the clamping jaws

The available standard jaws
are provided with air bore
holes on the support
surfaces. Inside the
clamping jaws, the
compressed air, which is
transferred from the top of
the slide, is distributed on
the support surfaces. For
the quick-change jaws, this
support surface is only
available on one side of the
insert for functional reasons,
whereas the screwed jaws
have it on both sides. There
are 4 bore holes on the top
of the slide through which
the compressed air can be
transferred. These 4 bore
holes are all connected to
each other by internal
channels; all 4 are closed with screw plugs when
delivered. By selectively removing one or more of
these screw plugs, it is possible to determine the
support surface at which the air should escape
(screwed jaws) and to regulate the flow rate in
stages. By means of a dynamic pressure query, the
system can also check whether the workpiece is on
the support surface, whereby the required pressure
sensor is already integrated in the clamps with
sensor technology. If both the seat check and the
cleaning function are to be used, it is recommended
to realise two different pressures and flow rates via
an OR valve. The optimum parameters for this
depend on several factors and must be determined specifically for
each application. An optional measuring connection for dynamic
pressure measurement is located on the face of the lower part.

Air
sealing 7.3.4. Use of air sealing on the guideways
outlet For machining operations that produce particularly fine swarf (e.qg.

ceramics, brass, etc.), we recommend using the air sealing option to
prevent excessive wear. Air sealing can be conveyed to the
guideways via a central connection (at the bottom or on the face),

SR aT which then exits between the wipers on the guideways.

Figure 22: Air sealing outlet
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7.3.5. Lubrication
A central connection is also used to lubricate the guideways between the slides and the lower part.
Options are available:

e A connection with a conical lubrication nipple
on the face; the lubricant can be supplied via
this using a grease gun

e A connection with O-ring transfer on the
bottom side of the clamp

Recommendations for the choice of lubricant and its Figure 25: Lubrication connection on the face
application:

e Slide way oil Vg 68

e BP Maccurat D 68

e Mobil Vactra Oil No. 2

e For short cycle times (< 60 seconds):

. Automatic lubrication
. 0.06 cm? to 0.1 cm? of oil per lubrication pulse, every 30 minutes or every 25 to 50
cycles
. Realisation, for example, through a single-line central lubrication system
e Forlong cycle times (> 60 seconds):
. Manual lubrication: at least 2 strokes per week from the oil gun
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8. Maintenance and repair

Careful maintenance and servicing guarantee trouble-free operation. In addition, the service life of the
product can be increased and downtimes prevented. In the versions with sensors, certain maintenance
activities are suggested based on usage, for example depending on the number of clamping cycles

performed.

In addition, or independently of this, the following maintenance plan applies to all models and sizes:

8.1. Maintenance plan

mechanical damage.

Interval Activity Description Who?
As required | Cleaning See 8.2 Operator
As required | Clamping force See 8.3 Operator
check
As required | Check the stroke | See 8.4 Specialised
measuring personnel
system /
symmetry
Weekly External visual e Has any damage / wear occurred? Operator
inspection e Are all seals of the compressed air transfer
OK slides present?
e Does the jaw lock function smoothly?
As required | Lubricate the See 7.3.5 Operator or
guideways automated
Monthly Check the Check / tighten the fixing screws of the clamp and,
fastening on the if necessary, the clamping jaws with a torque
substructure / wrench
clamping jaws
Monthly Check clamp for Pressurise the clamp with the operating pressure Operator
hydraulic typical for the application and record the pressure
tightness drop over time (connection A & B)
Monthly Check the When using versions with side cable outlet, the
electrical screwed cable gland must be checked for tight fit /
connections tightness and the cable itself must be checked for

Table 18: Maintenance plan

Contact us if you notice any anomalies during maintenance work. Even if it turns out that a repair is

necessary!
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8.2. Cleaning
Depending on the degree of contamination, the clamp must be subjected to basic cleaning. Cleaning
work is limited to the surfaces and components accessible from the outside. In addition, the locking
mechanism for the quick-change jaws must be checked for smooth running and lubricated with Neoval,

for example, if necessary.
Damage to seals or component due to aggressive cleaning agents!

A The product must not:
¢ Come into contact with corrosive or caustic substances

¢ Be cleaned with organic solvents such as halogenated or aromatic hydrocarbons and ketone
(nitro thinner, acetone etc.)

8.3. Clamping force check

Clamping force must be checked using a suitable load cell depending on the clamping jaw used. The
values achieved should correspond £ 10 % to the diagrams in 5.7 Clamping forces. The parameters and

operating manual for the selected load cell must be observed!
In Figure 26, the ASH125Z with screwed

clamping jaws and a hydraulic force transducer is
shown as an example.

Figure 26: Clamping force measurement ASH125Z

8.4. Check the stroke measuring system / symmetry

The stroke measuring system is calibrated for each clamp before delivery. The symmetry of the slides to
the fitting bore on the bottom side of the lower part is adjusted before delivery. However, the settings can
be lost due to wear or excessive force (e.g. collision with the spindle of the machine tool).
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8.4.1. Checking the stroke measuring system

First move the slides completely apart without the clamping
jaws in place. They then allow them to retract again and
compare the measured value output with an independent
measurement on the reference surfaces on the slides in
approx. 10 mm steps. This process must be repeated when
returning the slides to the open position.

8.4.2. Checking the symmetry

The symmetry of the above-mentioned reference surfaces to
the two fitting bores with which the clamp is positioned on the
substructure can be measured using a measuring probe.
However, this requires an accessible reference on the
substructure, the pallet or the machine table (space) from Figure 27: Reference surfaces for slides
which this symmetry can be measured. This measurement

should also be carried out in several steps, as well as in the forward and return stroke.

Reference surfaces

8.5. Storage

Damage to seals or components due to improper storage!
A o The product must not be exposed to UV radiation, as this can destroy the seals!
¢ Improper storage can lead to embrittlement of seals and resinification of the anti-corrosion oil
or corrosion of the components.

e Our products are tested with mineral oil as standard and are treated with an anti-corrosion agent on
the outside. The preservation provided on delivery ensures corrosion protection for approx. six
months when stored in dry rooms at a constant temperature. For longer storage periods, the
product must be preserved with a non-resinifying corrosion inhibitor.

. Storage outside the storage conditions is not permitted.

8.6. Disposal / recycling

Environmental damage
o Due to possible environmental pollution, the individual components must be disposed of by an
authorised specialist company.

The individual parts must be disposed of in accordance with the applicable guidelines and regulations as
well as the environmental conditions. Special attention must be paid to the disposal of components with
residual hydraulic fluids. The notes in the safety data sheet for disposal must be observed!

When disposing of electrical and electronic components (e.g. stroke measuring systems, proximity
switches, etc.), the country-specific legal regulations and specifications must be observed.
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9. Technical data

Characteristic Unit 958850X01 (BB 100) | 958860X01 (BB 125)
Min. / max. operating pressure “A” [bar] 10/ 200
Min. / max. operating pressure “B” [bar]

Max. operating pressure for pneumatics | [bar] 10
Exterior clamping force at pmax’ [kN] 2x20 2x40
Interior clamping force at pmax [kN] 2x25 2 x50
Clamping stroke: [mm] 70 110

Oil _volume for moving together for [cm?] 89 3 265
entire stroke

Oil volume for moving apart for entire [cm?] 111.3 343
stroke

Time required for moving apart for [s] 11 3.2
entire stroke at Q = 5 I/min

Time required for moving apart for [s] 13 4.1
entire stroke at Q = 5 I/min

Weight (without jaws) [kg] 23.0 40.0
Operating temperature [°C] +10to + 80
Hydraulic oil recommendation [-] HLP 32 or HLP 46 according to DIN 51524.
Symmetry repeat accuracy [mm] 1+ 0.02 1+ 0.02
Absolute accuracy of stroke measuring | [mm] +0.5 +0.5
Absolute accuracy of clamping force [kN] 2 2
Absolute accuracy of seat check [bar] +0.1 +0.1
Supply voltage [V] 18 - 30 18 - 30
Typical power consumption [mA] 80 80
Protection class [-] IP 68

Table 19: Technical data

' See also 5.7 Spannkrafte
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Declaration of Incorporation

This document refers to the Declaration of Incorporation according to Machinery Directive 2006/42/EC
Annex Il No. 1 letter B:

Manufacturer: STARK Spannsysteme GmbH

Rémergrund 14
A-6830 Rankweil
Austria

Authorised representative to compile the technical documentation:
Mr. Martin Greif, Managing Director, address: See manufacturer.

Product: Hydraulic machine clamp
Function: Concentric clamping of workpieces
Product group: HILMA.ASH Z

Article number: 9588

Trade name/

general designation: Clamping system

The manufacturer undertakes to provide the specific technical documentation relating to the incomplete
machinery to national authorities in electronic or written form upon justified request.

Before it is established that the complete machine complies with the provisions of the Machinery
Directive 2006/42/EC, it is prohibited to put the incomplete machinery into service.

If applicable, there are additional guidelines for the machine integrator, among others, to observe and
implement completely and correctly before commissioning:

EN ISO 12100; EN ISO 4413

- in the respective valid version of the statutory date.

Stark Spannsysteme GmbH Rankweil, 13/04/2026

/%f; ’ﬂ/j”a’ bin

Martin Greif
Managing Director
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The following part of the Declaration of Incorporation according to the Machinery Directive 2006/42/EC
Annex Il No. 1 letter B describes which parts of the Machinery Directive 2006/42/EC have already been
fulfilled for the system used at the time of handover of the product(s) or still have to be fulfilled
subsequently by the integrator of the complete machine. The list is drawn up in accordance with the
Machinery Directive 2006/42/EC Annex |.

If a superordinate provision is marked and the sub-items are not indicated, this shall apply collectively to
all subordinate provisions which are thus to be fulfilled or have already been fulfilled.
If individual aspects are not relevant to the system described in this document by the manufacturer or

distributor, this does NOT necessarily mean that the integrator of the complete machine does not have to
consider these aspects in general.

If two columns are marked, this means that parts of the provisions have already been partially or fully
complied with, but the integrator is responsible for full compliance.

to be fulfilled by the system integrator: | ¥
fulfilled on the part of the system manufacturer:|
not relevant: |
Essential health and safety requirements
1.1. General remarks
1.1.1. Definitions X X
1.1.2. Principles of safety integration X X
1.1.3. Materials and products X X
1.1.4. Lighting X
1.1.5. Design of machinery to facilitate its handling X X
1.1.6. Ergonomics X
1.1.7. Operating positions X
1.1.8. Seating X
1.2. Control systems X
1.3. Protection against mechanical hazards
1.3.1. Risk of loss of stability X
1.3.2. Risk of break-up during operation X
1.3.3. Risks due to falling or ejected objects X
1.3.4. Risks due to surfaces, edges or angles X
1.3.5. Risks related to combined machinery X
1.3.6. Risks related to variations in operating conditions X
1.3.7. Risks related to moving parts X
1.3.8. Choice of protection against risks arising from moving parts X
1.3.8.1. Moving transmissions parts X
1.3.8.2. Moving parts involved in the process X
1.3.9. Risk of uncontrolled movements X
1.4. Required characteristics of guards and protective devices X
1.5. Risks due to other hazards
1.5.1. Electricity supply X
1.5.2. Static electricity X
1.5.3. Energy supply other than electricity X
1.5.4. Errors of fitting X X
1.5.5. Extreme temperatures X
1.5.6. Fire X
1.5.7. Explosion X
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1.5.8. Noise X
1.5.9. Vibrations X
1.5.10. Radiation X
1.5.11. External radiation X
1.5.12. Laser radiation X
1.5.13. Emissions of hazardous materials and substances X
1.5.14. Risk of being trapped in a machine X
1.5.15. Risk of slipping, tripping or falling X
1.5.16. Lightning X
1.6. Maintenance X
1.7. Information
1.7.1. Information and warnings on the machinery X X
1.7.1.1. Information and information devices X
1.7.1.2. Warning devices X
1.7.2. Warning of residual risks X
1.7.3. Machinery marking X
1.7.4. Instructions X X
1.7.4.1. General principles for the drafting of instructions X X
1.7.4.2. Content of the instructions X X
1.7.4.3. Sales literature X X
Supplementary essential health and safety requirements for certain categories X
of machinery
Supplementary essential health and safety requirements to offset hazards due X
to the mobility of machinery
Supplementary essential health and safety requirements to offset hazards due X
to lifting operations
Supplementary essential health and safety requirements for machinery X
intended for underground work
Supplementary essential health and safety requirements for machinery X
presenting particular hazards due to the lifting of persons
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Alle derzeit verfigbaren Sprachen finden Sie unter:
All currently available languages can be found at:
https://www.stark-roemheld.com/download
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