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1 Purpose

Safety Catchers are used where the protection of personnel
and accident prevention must be achieved. This applies es-
pecially if loads or tools are lifted and a suspension element
fails, e.g. if a hydraulic or pneumatic pressure system fails.
Safety Catchers catch falling masses at any position of the
stroke, in a mechanically secure and absolutely reliable
manner. The design principle of the self-intensifying clamp-
ing (SiForce) ensures a very high safety level.

Safety Catchers serve as mechanical restraint devices for
static loads. The Safety Catchers are certified for the hold-
ing of static loads in accordance with the testing principle
GS-HM-21 of the DGUV (German Statutory Accident Insur-
ance Association). For more information, see our Technical
Information DGUV Test Certificate for Safety Catchers TI-
A40 (download from www.sitema.com).
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2 Function

Safety catchers are held open hydraulically or pneumati-
cally, depending on series, and act in the event of a pres-
sure drop. They use the energy of the falling or dropping
load to generate the clamping force.
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Fig. 1: Functional principle

The housing encloses the piston rod or clamping rod (1).
Within the housing, there are several clamping jaws (3),
each with one slide lining (4) and one brake lining (5).
When pressure (p) is applied to the plunger pistons (6), the
clamping jaws are held in the released position so that the
rod can move freely. If the clamping is released, the springs
(2) are compressed.

2.1 Securing the load

As soon as the plunger pistons are no longer pressurized,
the Safety Catcher secures the load. The springs push the
clamping jaws into the position in which they have contact
with the rod (see Fig. 1 Chapter 2 Function [» 1]). An ini-
tial friction contact between rod and clamping jaw is
achieved (contact condition).

At this point, the Safety Catcher secures the load but has
not yet taken over the load.
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2.2 Taking up the load

The holding force is built up as soon as the rod moves into
load direction. The self-intensifying clamping force of the
clamping system builds up.

Force F*
F —_
C
B
A
e Distance

Fig. 2: Force-distance curve

The clamping jaws move over the tapering distance e until
they reach the stop, see phase A of the force-distance
curve. Depending on the unit type, the tapering distance e
is between 5 to 20 mm.

If the load is further increased (phase B), the rod stops until
the static holding force F* is reached. If the static holding
force is exceeded, the rod will slip. The Safety Catcher
brakes the rod movement (phase C) with the mean dy-
namic braking force F (holding force), thus dissipating the
kinetic energy of the falling load.

2.3 Releasing the clamping

When the Safety Catcher secures the load, it is sufficient to
apply the operating pressure to pressure port L to release
the clamping.

Once the Safety Catcher has taken over the load, to re-
lease the clamping, the rod must be moved against the
load direction (over the tapering distance e) with a force
corresponding to the load (see Chapter 2 Function [» 1]).
This provides the safety advantage that the clamping can
only be released if the hoist drive is intact and actuated. An
excess force (e.g. for breaking loose) is usually not re-
quired.

Applying pressure to the plunger piston at the same time,
moves the clamping jaws to the raised (e. g. released) posi-
tion.

3 Design types (series)

Depending on size and pressure fluid, there are different
types. They are identical in function and application.

3.1 K series

To release the clamping, this series has a number of small
plungers for each clamping jaw, which are pressurized si-
multaneously by a common, annular groove.
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3.2 KR series

In function and application the KR series is identical with
the K series. To release the clamping, the KR series has
one annular piston instead of several single pistons of the K
series. The compact construction with an annular piston
has proven to be the best solution if used on rod diameters
of 80 mm and less.

3.3 KRP series

The KRP series is the pneumatic option within the family of
Safety Catchers. Due to the SiForce design with self-inten-
sifying clamping, the KRP series reaches the same holding
forces as the hydraulic option regardless of the lower pneu-
matic pressure.

The outer dimensions are equal to the ones of hydraulic KR
series.

4  Operating conditions

Condition Value

Permissible surface temperature 0to+60°C

(32 to 140 °F)

Table 1: Operating conditions

The Safety Catcher has been designed for use in dry and
clean surroundings. Condensation water should be
avoided.

The Safety Catcher must not be used in explosion-prone
areas.

A heavily contaminated operating location requires special
protective measures. In this case, please contact SITEMA.

5 Pressure fluids

5.1 Pressurizing medium (hydraulics)

Use high-quality HM hydraulic fluid according to ISO 11158
(or HLP hydraulic fluid according to DIN 51524-2). Other
pressure fluids may be used only in consultation with
SITEMA.

5.2 Pressurizing medium (pneumatics)

Use only dried and filtered compressed air according to
ISO 8573-1:2010 [7:4:4]. Other pressurizing media may be
used only in consultation with SITEMA.

6  Choosing the right type

The admissible load M is stated for all types in the Techni-
cal Information TI-A11 to TI-A14. Normally (for vertical
movement), the following condition must be met:

moving weight

M =
Number of Safety Catchers

The holding force with a dry or hydraulic-oil wetted rod is at
least 2 x M but does not exceed 3.5 x M.

For safety-related applications please note the
annex with the DGUV Test Certificate in the
Technical Information TI-A40.
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7 Requirements of the clamping rod
and fastening elements

The Safety Catcher works correctly only if it is used to-
gether with a clamping rod that fulfills all requirements men-
tioned here:

Fig. 3: Lead-in chamfer (1)
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8 Actuation
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Fig. 4: Schematic actuation diagram

) If tapping is heard while pressure is being applied: Fit a
throttle into the p line upstream of the switching valve.

If the pressure in the p line could drop below the minimum
**) operating pressure: Integrate a check valve in the p line

upstream of the switching valve.

Requirement Diameter Value
ISO tolerance zone all f7 or h6
Rz =1to 4 ym
Surface roughness all (Ra 0.15 to 0.3 um)
e.g. hard chromium
Protection from all plating:
corrosion 20+ 10 ym
800 - 1000 HV
) 2 18 to 80 mm min. 4 x 30°
=PI ElELB7 @ over 80 to 180 mm min. 5 x 30°
rounded
o over 180 to 380 mm min. 7 x 30°

Table 2: Clamping rod requirements

For determining the correct dimensions, observe the
following:

* The clamping rod and the fastening elements which
take up the load have to be dimensioned to at least
3.5 x M (M = admissible load).

The actual holding force of the Safety Catcher is higher
than the admissible load M. The maximum holding force
of a new unit is at least 2 x M, but does not exceed

3.5 times the admissible load M

This maximum force can occur when braking during a
motion (emergency braking). It can also occur in case of
controller errors, when the drive forces a movement
through the closed Safety Catcher.

Manufacturers of cylinder piston rods or rods for
linear ball bearings usually offer suitable clamping
rods.

If a quick response time of the Safety Catcher is required,
the following preconditions must be met:

* appropriate control
» Short lines
« fast valve response times

« suitable large valve and line cross-sections (when
actuated hydraulically)

* installation of a dump valve at L (when actuated
pneumatically)

8.1 Actuation using a 3/2-way valve

In most applications an actuation as suggested in Chapter
8 Actuation [P 3] can be used.

During all normal operational travel, the 3/2-way valve is
actuated electrically and releases the clamping.

The machine control has to be designed in such a way that
the Safety Catcher is actuated and holds the rod or brakes
the load in any other operational condition. This applies es-
pecially in the case of a power failure, supply pipe break-
age, emergency stop, or similar. If required, the valve can
also be actuated by another safety signal such as an over-
speed or position error.

9 Status monitoring by proximity
switches

The proximity switches monitor the operating state of the
Safety Catcher. They are not included in the scope of deliv-
ery and can be ordered separately from SITEMA. The prox-
imity switches send the following signals to the machine
control system:

Proximity |[Signal Purpose
switch
1 Load secured Enable access to the danger
zone
2 Clamping Enable drive movement in load
released direction
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Cross-checking the signals 1 and 2 is essential for an un-
ambiguous state display. The signals may not be active at
the same time. Brief overlap times during switching are ac-
ceptable.

The machine control system must process the signals from
the proximity switches correctly. Also the correct processing
of the signals must be checked.

You can find more information on the proximity switches in
the associated data sheet.

10 Proposal for the logical integration
into the machine control system

Securing the load

Safety Catcher
valve de-energized

v

Proximity switch 2 off

+ yes

Proximity switch 1 on

+ yes

message:
“load secured”

error message

1,
I

Proximity switch 1: “load secured”
Proximity switch 2: “clamping released”

l Releasing the clamping
o
|

Load taken over independently | no Take over load
of the Safety Catcher L otherwise
* yes
Safety Catcher
energize valve
. . es Relieve the axis
Proximity switch 1 on Y » (5 - 35 mm)

v

Proximity switch 1 on

no + yes

L

no
- no
|

A

Proximity switch 2 on

¢yes

free travel

error message

Proximity switch 1: “load secured”
Proximity switch 2: “clamping released”
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11 Service life

The stress types on the unit are essential to estimate its
service life.

11.1 Stress when securing the load

When securing a stationary load, the occurring material
stresses are negligible and can be withstood millions of
times over.

11.2 Stress when taking up the load

When taking up the load, the Safety Catcher may reach the
maximum holding force. During operation this occurs, for
example, when the drive is switched off, in the event of a
leakage or a line break. The design forces and material
stresses then occur. The rod does not slip when this hap-
pens.

11.3 Stress when the rod slips through the
closed clamp

Occasional slippage of the rod when the clamp is closed
has practically no influence on service life.

11.4 Measures to extend service life
The following operation modes should be avoided:
* Frequent braking during movement

* Incorrect operation of the (press cylinder) drive with
closed clamping

* Moving the against the load direction without applying
pressure

Results of fatigue tests show that under usual operating

conditions (securing and occasionally taking over the load),

the holding force will not drop below the nominal value

even after several years in use. The clamping rod shows no

relevant changes in the diameter or surface quality even if

many clamping cycles at the same position took place.

You can also take the following steps to extend the service

life:

» The rod must not be exposed to any transverse forces.
* Use a rod with a finish that is not too rough.

 Protect the interior of the housing against penetration of
corrosive media and dirt.

» Clamp the rod preferably only once the load has come to
a complete standstill.

12 Regular performance tests

A performance test of the Safety Catcher must be carried
out at regular intervals. Regular checking is the only way to
ensure that it will operate safely in the long run.

Please see the Operating manual for further details.
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13 Maintenance

Maintenance is limited to a routine performance test. If the
Safety Catcher ceases to comply with the required charac-
teristics, the machine or system may no longer be safe to
work with. In this case the Safety Catcher must be immedi-
ately and professionally repaired by SITEMA.

To ensure function as a safety-related component, any re-
pair or refurbishing must be carried out by SITEMA.
SITEMA will not take any responsibility for repairs carried
out by another party.

14 DGUV Test Certificate

Safety Catchers from SITEMA are certified by the DGUV
Test (testing and certification body) for installation in ma-
chines for holding up a load from a standstill:

The DGUV Test is the testing and certification scheme of
the German Statutory Accident Insurance Association
DGUV.

For more information about the DGUV Test certificate, its
validity and the original certificate, see the Technical Infor-
mation T/-A40, which you can download from the SITEMA
website www.sitema.com under Downloads.

15 Information on product safety

Remarks
Securing from standstill, emergency

Safety feature

Safety features

braking

Safety factor admissible
load

The admissible load M includes a
safety factor > 2.

Fail-Safe

Normally closed

Suitable for operator
protection

yes

Proven component

*

yes

B,op Value according to
ISO 13849 (service life
-characteristic value)

6,000,000 switching cycles

Performance Level (PL)

The Safety Catcher can be regarded
as a proven component for holding a
load from standstill and can therefore
be used in category 1 (PLc) control
systems according to DIN EN ISO
13849-1.

Traceability

100 % with serial number

Final product check

Carried out for all units by SITEMA,
documented

CE marking

According to conformity assessment
procedure

Safety component

According to EU Machinery Directive
2006/42/EG and Regulation on
machinery products 2023/1230

Table 3: Safety features and functions

*) The product is a proven component for a safety-related
application according to ISO 13849-1. The product con-
forms to the relevant basic and proven safety principles ac-
cording to 1ISO 13849-2.
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16 Risk assessment

It must be ensured that the dimensions and arrangement of
Safety Catchers used in safety-relevant applications meet
the requirements of EN ISO 12100:2010 and also comply
with any further standards and regulations applicable for
the intended use. The Safety Catcher alone principally can-
not be a complete safety solution. It is however suitable to
be part of such a solution. Furthermore, all attachments
and connections have to be dimensioned correspondingly.
This is the task of the machine manufacturer/operator.

17 Accessories

We recommend the following accessories: All these parts
are available from SITEMA:

Has a positive effect on the service life of
the Safety Catcher. Compensates
misalignments and enables easier
release of the clamping head (also in the
top dead center), see TI-A20 and TI-
A21.

Spring base

Flanges (for Safety
Catchers and spring
bases)

see TI-A30

for securely attaching the rod to the
machine part; already designed for the
maximum force of the clamping head,
see TI-STB10

Rod attachment

Auto-bleeder (hydraulic

units only) see TI-Z10
Su!table proximity from SITEMA on request
switches

Further accessories:

EPM Electropneumatic |for pneumatic units if no pneumatic
Module system is present, see TI-E10

MVA Mechanical Valve |If a rupture of a suspension element has
Actuator to be detected, see TI-E10.

18 Further information

For technical data of the various series, refer to these
Technical Data Sheets:

KR, K series: hydraulic actuation/pressure versions TI-A11
KRP series: pneumatic actuation/pressure versions TI-A12
KR/T, K/TA series: hydraulic actuation/tensile version TI-A13
KRP/T series: pneumatic actuation/tensile version TI-A14
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19 Annex: Attachment options

In the following chapters you find basic options for layout
and mounting of Safety Catchers (pressure and tensile ver-
sions) in hydraulic presses. They can be applied in other
machines as well if the expression slide is replaced by the
more general term load.

SITEMA offers suitable flanges for a fixed or floating attach-
ment of Safety Catchers; for more information see the
Technical Data Sheet TI-A30.

For a floating attachment of the rod, SITEMA offers the rod
attachment STB; for more information see the Technical
Data Sheet TI-STB10

The pictures in this chapters show the attachment princi-
ples. They are no complete technical design.

19.1 Pressure and tensile versions

When selecting the Safety Catcher series, check whether it
is a pressure or tensile version, i. e. how the load acts on
the Safety Catcher.

Pressure versions

The Safety Catchers of the KR, KRP and K series are pres-
sure versions.

In the pressure versions, the load pushes the Safety
Catcher onto the machine part. This transfers the load from
the mounting surface of the Safety Catcher to the machine.

Tensile versions

The Safety Catchers of the KR/T, KRP/T, K/T and K/TA se-
ries are tensile versions (T = tension).

In the tensile versions, the load pulls the Safety Catcher
away from the machine part. The tensile load is transmitted
into the machine part via the mounting screws of the Safety
Catcher.

SITEMA
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19.2 Layout of a stationary Safety Catcher

If the Safety Catcher is integrated into the machine as a
stationary component, the rod is attached to the load (e.g.
the slide) and usually travels with the load.

To avoid constraint forces on the rod, you have to install ei-
ther the Safety Catcher or the rod with a radial floating at-
tachment.

Pressure version Tensile version

Load : * *
f

Fig. 5: Layout of stationary Safety Catcher

19.3 Layout of a traveling Safety Catcher

If the Safety Catcher travels with the load (e.g. with the
slide), the rod is usually stationary.

Pressure . .
. Tensile version
version
“ IASSIIIIYSY,
J :

|
1
{ Load
i
|

Fig. 6: Layout of traveling Safety Catcher

For more information about the different mounting options,
see the following chapters: Attachment options for pressure
versions and Attachment options for tensile versions.
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Attachment options for pressure versions

The attachment must be realized in such a way that there are no constraint forces due to dimensional or angle tolerances.
If the Safety Catcher is directly mounted to a cylinder head or guide column, properly centering is usually possible.

In any other case, either the rod or the Safety Catcher must be installed floating.

In the following chapters you find the basic mounting options in hydraulic presses. The mounting options can be transferred
to other applications, if you replace the term “slide” by the term “load”.

For information about SITEMA mounting flanges, see the Technical Data Sheet TI-A30.

Traveling Safety Catcher -

Stationary Safety Catcher - traveling rod stationary rod

Stationary Safety Catcher Stationary Safety Catcher Traveling Safety Catcher
fixed mount to machine frame floating mount to machine frame fixed mount to slide,
stationary rod with floating mount

Radial play

-

|

| :
; Axial play L
1 M o
| '

All series: KR, KRP series: K, KR, KRP series: KR, KRP series: All series:
with screws with mounting with mounting flange with mounting with screws
flange flange

Traveling Safety Catcher
Floating mount of rod on slide Fixed mount of rod on slide floating mount to slide;
stationary rod, fixed mount to machine

Radial play

Radial play

T-T1 _Axial play

[
I ‘ :
H ‘ i ‘ ! axial play h
1] C | [
H [
o [ | ] ]
i ‘ =
== KR, KRP series:
with mounting flange
The Safety Catcher is fixed mounted. This example shows the option with a
The clamping rod must have sufficient play mounting flange; additionally or as an Mount with mounting flange;
so that any sideways or tilting movements of | | alternative, a spring base can be used (see || if the axial play h is between 5 and 10 mm,
the slide do not transmit any transverse TI-A20). In both mounting options, the it works like a spring base.
forces to the rod. Safety Catcher can compensate the lateral

movements which are transmitted from the
slide to the rod.

Fig. 7: Attachment options for pressure versions
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Attachment options for tensile versions
The attachment must be realized in such a way that there are no constraint forces due to dimensional or angle tolerances.
If the Safety Catcher is directly mounted to a cylinder head or guide column, properly centering is usually possible.

In any other case, either the rod or the Safety Catcher must be installed floating.

In the following chapters you find the basic mounting options in hydraulic presses. The mounting options can be transferred
to other applications, if you replace the term “slide” by the term “load”.

For information about SITEMA mounting flanges, see the Technical Data Sheet TI-A30.

Stationary Safety Catcher - traveling rod

Stationary Safety Catcher
fixed mount to machine frame

K/T, K/TA series:
with screws

KR/T, KRP/T series:
with mounting flange

Floating mount of rod to slide

Radial play

Safety Catcher is firmly mounted.

The clamping rod must have sufficient play
so that any sideways or tilting movements of
the slide do not transmit any transverse
forces to the rod.

Stationary Safety Catcher
floating mount on machine frame

' Axial play
I |
|
L
1 1
T ol
] | | |
1 1
g Radial play
Colo
o

KR/T, KRP/T series:
with mounting flange

Fixed mount of rod to slide

L J

This example shows the option with a
mounting flange; additionally or as an
alternative, a spring base can be used (see
TI-A20). In both mounting options, the Safety
Catcher can compensate the lateral
movements which are transmitted from the
slide to the rod.
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Traveling Safety Catcher -
stationary rod

Stationary Safety Catcher
fixed mount to slide,
rod - floating mount

=

T T T
| | |
| ‘ |
[
| ‘ |
Cl
| | |
|+| | ‘ | i
T |
! ! i
Ll !
K/T, K/TA series: KR/T, KRP/T
with screws series: with

mounting flange

If a traveling Safety Catcher is firmly
mounted to the slide, the stationary rod
must have a floating mount.

Fig. 8: Attachment options for tensile versions
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