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Introduction 1

1.1 Purpose of this documentation

This manual describes the many possible uses of SIRIUS detection devices for monitoring
motion sequences or protective devices.

General information will be provided about the principal of operation, selection, and
installation of mechanical position switches and safety switches to enable their reliable
operation.

1.2 Target group
This documentation contains information for the following target groups:
® Decision makers
® Technologists
® Project planning engineers

e Commissioning engineers

SIRIUS 3SE5/3SF1 position switches
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Introduction

1.3 Required knowledge

1.3 Required knowledge
A general knowledge of the following areas is needed in order to understand this
documentation:

® |ow-voltage controls and distribution
e Digital circuit logic

e Automation technology

® AS-Interface

e ATEX

e Safety technology

1.4 History

The following editions of this documentation have been published to date. The changes
apply in comparison to the previous version:

Edition Comment/change

07 /2010 First edition

05/2012 Product range expanded; technical data and operating travel diagrams
updated

SIRIUS 3SE5/3SF1 position switches
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Introduction
1.5 Latest information and correction sheet

1.5 Latest information and correction sheet

Up-to-the-minute information

For further assistance, contact:

Technical Assistance:
Phone: +49 (911) 895-5900 (8:00 — 17:00 CET)
Fax: +49 (911) 895-5907

Mailing address:
SIEMENS AG

Technical Assistance
Wirzburger Str. 121
D-90766 Firth, Germany

Internet: (http://www.siemens.com/industrial-controls/technical-assistance)
E-mail: (mailto:technical-assistance@siemens.com)

Selection data and ordering data

You can find additional information on mechanical position switches and safety switches on
the Internet in the Industry Mall (www.siemens.com/industrial-controls/mall).

Here, you have access to
® Catalogs/brochures (www.siemens.com/industrial-controls/catalogs)

® Online configuration (www.siemens.com/industrial-controls/configurators)

Correction sheet

A correction sheet (Page 258) is included at the end of the manual. Please use it to record
your suggestions for improvements, additions and corrections, and return the sheet to us.
This will help us to improve the next edition of the manual.

SIRIUS 3SE5/3SF1 position switches
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Safety notes

Important note

The products described here were developed to perform safety-oriented functions as part of
an overall installation or machine. A complete safety-oriented system generally features
sensors, evaluation units, signaling units, and reliable shutdown concepts. It is the
responsibility of the manufacturer to ensure that a system or machine is functioning properly
as a whole. Siemens AG, its regional offices, and associated companies (hereinafter referred
to as "Siemens") cannot guarantee all the properties of an overall installation or machine that
has not been designed by Siemens. Nor can Siemens assume liability for recommendations
that appear or are implied in the following description. No new guarantee, warranty, or
liability claims beyond the scope of the Siemens general terms of supply are to be derived or
inferred from the following description.

Hazardous voltage. Will cause death or serious injury.
Electric shock.
Non-metallic enclosures do not provide grounding between conduit unions. Proper

grounding between conduit unions must be established by using grounding bushings and
jumper wires.

A\ WArRNING

Possible inaccurate signal.
Personal injury or property damage can occur.

If the original actuator is not used, this may result in a defect on the module and the switch
may no longer be able to lock or unlock.

Only use the designated actuator for the appropriate safety switch.

CAUTION

The functionality of the switch cannot be ensured in the event of incorrect installation.

Incorrect installation will destroy the actuator head.

Install the position switch and actuator in such a way that the actuator can move into the
actuator head without large lateral forces. Do not use position switches as an end stop.

SIRIUS 3SE5/3SF1 position switches
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General description

3.1 Application areas

Mechanical position switches are used to detect (end) positions of moving machine and plant
parts. Mechanical safety switches are used to protect personnel and machinery in
manufacturing and processing lines.

The following are typical application areas for position switches:
® Protective devices

® Manufacturing and assembly lines

® Packaging systems and luggage sorting systems

e FElevators and conveyor systems

e Automatically controlled machines and robots

SIRIUS 3SE5/3SF1 position switches
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General description

3.2 Failure rates

3.2 Failure rates

Using the B10 value, the failure rate of a position switch is calculated according to the
following formula:

A=[0.1x C/B10]
Ao =[0.1 x C/B10d]

A = Total failure rate of a position switch
Ap = Failure rate of dangerous failures
C = Operating cycle per hour

B10q4 = B10 / Proportion of dangerous failures

SN 31920 standard

16

The B10 value for devices subject to wear is expressed in the number of switching cycles.
This is the number of switching cycles at which during a lifetime test, 10% of the test objects
have failed (or: number of operating cycles after which 10% of the devices have failed).

Note

Refer to the respective data sheet for the B10 value and the proportion of dangerous
failures.

SIRIUS 3SE5/3SF1 position switches
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General description

3.3 Overview of position switches in open-type and compact design

3.3 Overview of position switches in open-type and compact design
Position switch Open-type Compact design with connector | Compact design with molded
cable
3SE5250 3SE5413- 3SE5423- 3SE5413- 3SE5423-

Enclosure

Plastic v —

Metal — v

Dimensions (W x H x D) in mm

30x48.5x 20 30x50x 16 40 x50 x 16 30x50x 16 40 x50x 16

Degree of protection IP10 or IP20 IP67

Standards IEC 60947-5-1

Mounting and operating EN 50047 EN 50047 EN 50041 EN 50047 EN 50041
points according to

standard

Certifications and UL, CSA, CE

approvals (except 3SE5250- CE, CNUS’ GOST

OMCO05 and 3SE5250-
0PCO05)

Contact blocks

2 slow-action contacts 1NO +1NC —

2 snap-action contacts 1NO +1NC 1NO +1NC

2 snap-action contacts, 1NO+1NC —

short stroke

2 snap-action contacts 1NO+1NC —

with 2 x 2 mm contact

spacing

3 slow-action contacts 2NO +1NC —

1NO+2NC

3 slow-action contacts 1NO +2NC

with make-before-break

3 snap-action contacts 1NO +2NC —

Special features

Increased anti-corrosion — v

protection
SIRIUS 3SE5/3SF1 position switches
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General description

3.3 Overview of position switches in open-type and compact design

Position switch Open-type Compact design with connector | Compact design with molded
cable
3SE5250 3SE5413- 3SE5423- 3SE5413- 3SE5423-
..... -1EB1 .....1EB1 w...m1EA w...m1EA

Technical data
Actuating speed v 0.1 mm/sto 1.5 m/s 0.05 mm/s to 2 m/s

(snap-action contact)

0.4 mm/s to 1.5 m/s

(slow-action contact)
Ambient temperature -25°Cto +85 °C
Connections
M12 connector, 5-pin — v —
Molded cable, 5-pin — — v
Actuator
Rounded plunger v v
Roller plunger — v
Twist lever — v

v Available for delivery — Not available
SIRIUS 3SE5/3SF1 position switches
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General description

3.3 Overview of position switches in open-type and compact design

3SES54... complete units in compact design Enclosure width mm

e 2 snap-action contacts 1 NO + 1 NC

¢ Degree of protection IP67

¢ with connecting cable or M12 plug connector

Rounded plunger

e Standard mounting

- with 2 m cable 5 x 0.75 mm?2 30
40

- with 5 m cable 5 x 0.75 mm?2 30

- with M12 plug connector 30
40

e with M12x1 central fixing

- with 2 m cable 5 x 0.75 mm?2 30
40

e with external seal

- with 2 m cable 5 x 0.75 mm?2 30
40

Roller plunger

e Standard mounting

- with 2 m cable 5 x 0.75 mm?2 30
40

- with 5 m cable 5 x 0.75 mm?2 30

- with M12 plug connector 30
40

e with M12 x 1 central fixing

- with 2 m cable 5 x 0.75 mm?2 30
40

e Actuator head rotated 90°

- with 2 m cable 5 x 0.75 mm?2 30
40

Twist lever

e Standard mounting

- with 2 m cable 5 x 0.75 mm?2 30
40
- with 5 m cable 5 x 0.75 mm?2 30
- with M12 plug connector 30
40

SIRIUS 3SE5/3SF1 position switches
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General description

3.4 Overview of mechanical position switches

operating points
according to

3.4 Overview of mechanical position switches
Mechanical position switches XL enclosure
3SE523. | 3SE521. 3SE524. 3SE511. |3SE513. |3SEb512. 3SEb516.
P
Enclosure
Plastic v — v — v — —
Metal — v — v — v v
Dimensions (W x H x D) in mm
31x68x33 50 x 53 x 33 40 x 78 x 38 56 x 78 x 38 56 x 100 x 27

Degree of P65 1P66/67 1P66/67 1P66/67 1P66/67 1P66/67
protection
Standards IEC 60947-5-1
Mounting and EN 50047 EN 50047 EN 50041 EN 50041 EN 50041

standard

Certifications and CE, UL, CSA, CCC, VDE, TUV, GOST (3SE513. no UL, CSA, CCC)

approvals

Contact blocks 1 1 2
Slow-action 1NO+1NC 1NO+1NC 2x (1 NO + 1 NC)
contacts

Snap-action 1NO +1NC 1NO +1NC 2x (1 NO + 1 NC)
contacts

Snap-action 1NO +1NC 1NO +1NC —
contacts, short-

stroke

Snap-action 1NO +1NC 1NO +1NC —
contacts with

2 x 2 mm operating

distance

Slow-action 1NO +2NC 1NO +2NC —
contacts 2NO +1NC 2NO +1NC

Snap-action 1NO +2NC 1NO +2NC —
contacts

Slow-action 1NO+2NC 1NO +2NC 2x (1 NO + 2 NC)

contacts with
make-before-break

20
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

434 Enclosure

Enclosure cover

Enclosure sizes

The standard color of the enclosure covers with and without LED display is turquoise.

These can be replaced with yellow covers with and without LED displays, which are
available for all enclosure sizes (except XL enclosure).

All LED enclosure covers are available for both plastic and metal enclosures.

The 3SES5 switches are available for delivery in eight different enclosure sizes:

Enclosure versions

Position switches in open-type design, IP20 or IP10
Position switches in compact design

Plastic enclosure/metal enclosure according to EN 50047, 31 mm wide, 1 cable entry,
IP65/1P66/IP67

Plastic enclosure, 50 mm wide, 2 cable entries, |P66/IP67

Plastic enclosure/metal enclosure according to EN 50041, 40 mm wide, 1 cable entry,
IP66/IP67

Metal enclosure, 56 mm wide and XL enclosure, 3 cable entries, |IP66/IP67

All enclosure variants have an integrated chlorinated rubber membrane for a high level of
operational reliability in environments with low temperatures, dust, moisture, and corrosive
vapors.

With the enclosures, you can choose a basic switch from a wide range of options:

With integrated contact block for 31 mm plastic switches, or with replaceable contact
blocks including two or three contacts, available as slow-action contacts, shap-action
contacts, and slow-action contacts with make-before-break

With optional LED display

With assembled M12 plug connector, 4-pin, 5-pin, or 8-pin (available as an accessory for
self-assembly for the wide enclosure)

With plug connector 6-pin + PE for metal enclosures

With increased anti-corrosion protection

Variants for operating temperatures down to -40 °C (-1AJ0)
Metal enclosure for explosion protection (ATEX)

AS-Interface version with integrated ASIsafe electronics for all enclosure types

SIRIUS 3SE5/3SF1 position switches
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

Actuator variants

The following actuator variants are available for delivery:
® Plain plunger

® Rounded plunger

® Roller plunger

® Roller lever

e Angular roller lever

® Spring rod

e Twist lever

e Adjustable-length twist lever
® Rod lever

® Fork lever

The driving rollers are available in different materials and diameters.

435 Actuators and their actuation

62

There are currently 10 different actuator solutions available to satisfy a wide range of
approach requirements.

These are distinguished by the following:

® The permissible type and direction of approach

® The actuating speed

® The actuating element design

® The favorable material pairing

All position switches operate independently of their position.

A position switch must be actuated for at least 0.1 s to ensure that the control command is
forwarded reliably. The speed of the actuating element is designated as v (in m/s); the length
I (in mm) of the actuating element is then calculated as | = 0.1 * v. The same values apply
with respect to the service life and switching frequency as for the contact block. All actuators
are available for all enclosure sizes (3SE51, 3SE52). If the case of lateral actuation, the
approach angle and trailing angle of the actuating element must be the same. The position
switch must not be used as a mechanical endstop of a moving machine part under any
circumstances. The actuators with central fixing M18 x 1 enable fast assembly and simple
adjustment.

SIRIUS 3SE5/3SF1 position switches
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

Possible uses
All actuators can be used for safety switches.
Exceptions:
e Spring rod
® Rod lever
e Adjustable-length twist lever with oblong hole without latching
The following actuator types are available:

® Plastic actuators for enclosure widths 31 mm and 50 mm according to EN 50047/40 mm
according to EN 50041.

® Metal actuators for enclosure widths 40 mm and 56 mm according to EN 50041.
® All actuator heads can be rotated in 22.5 ° increments.

The actuator types have the same functionality, but different applications (see Application
examples (Page 221))

SIRIUS 3SE5/3SF1 position switches
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Position swifches, safety switches, and hinge swifches
4.3 Mechanical position switches

4351 Plain plunger/rounded plunger
3SE5000-0AB01 3SE5000-0AC02
Plain plunger Rounded plunger
3SE5000- 0ABO1 0ACO02 0AC02-1AJO 0ACO03 0ACO03-1AJ0
For position switch 3SE51/52 3SE51/52 3SE51 3SE5132 3SE5132
According to standard EN 50041 EN 50041 EN 50041 EN 50041 EN 50041
Actuator head Plastic Metal Metal Plastic Plastic
Stainless steel plunger v v v — —
Plastic plunger — — — v v
Approach direction In travel In travel In travel In travel In travel direction
direction direction direction direction
Approach velocity Vmax 1.5m/s 1.5m/s 1.5m/s 1.5m/s 1.5m/s
Overtravel — 3 mm 3 mm — 3 mm
Special features — — Functional at - — Functional at -
40 °C 40 °C
Note

Some rounded plungers and roller plungers have a 3 mm overtravel and thus a longer
actuator travel than other actuators.

Actuation in the travel direction has a positive effect on the service life because neither
lateral forces nor friction occurs in this case.

SIRIUS 3SE5/3SF1 position switches
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Position swifches, safety switches, and hinge swifches

4352 Ro

4.3 Mechanical position switches

ller plunger

3SE5000-0AD02 3SE5000-0AD03 / 3SE5000-0AD04
3SE5000- 0ADO02 0ADO3 0ADO0O4 0ADO5 0ADO06
For position switch | 3SE51/52 3SE51/52 3SE51/52 3SE5132 3SE5132
According to EN 50041 EN 50047 EN 50047 EN 50041 EN 50041
standard
Actuator head Metal Plastic Plastic Plastic Plastic
Stainless steel roller | v — v — v
Plastic roller — v — v —
Roller & 13 mm 10 mm 10 mm 13 mm 13 mm

Approach direction

Perpendicular to | Perpendicular to Perpendicular to | Perpendicular to Perpendicular to

with switching bar the travel axis the travel axis the travel axis the travel axis the travel axis
Approach velocity 1m/s 1m/s 1m/s 1m/s 1m/s

Vmax

Overtravel 3 mm — — — —

Special features

Functional at -40
°C (0AD05-1AJO
only)

The roller plunger is recommended in the case of lateral actuation and a relatively long
overtravel distance.

Note

Some rounded plungers and roller plungers have a 3 mm overtravel and thus a longer
actuator travel than other actuators.

SIRIUS 3SE5/3SF1 pos
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

4353

66

Roller plunger for central fixing

3SE5000-0AD10 / 3SE5000-0AD11

e Rapid installation

e Easy adjustment

3SE5000- 0AD10 0AD11
For position switch 3SE51/52 3SE51/52
According to standard EN 50047 EN 50047
Actuator head Plastic Plastic
Stainless steel roller — v

Plastic roller v —

Roller & 10 mm 10 mm

Approach direction

Perpendicular to the travel axis

Perpendicular to the travel axis

Approach velocity Vmax

1m/s

1m/s

Special features

e With thread M18 x 1

e Minimum actuation force in actuation direction 18 N

SIRIUS 3SE5/3SF1 position switches
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Position swifches, safety switches, and hinge swifches
4.3 Mechanical position switches

4354 Roller lever

3SE5000-0AE1. 3SE5000-0AEOQ.
3SE5000- 0AE10 / OAEO1 | 0AE11 / OAEQ02 0AE12 / 0OAEO3 | OAE13 / 0AEO4 0AE05
For position switch 3SE51/52 3SE51/52 3SE51/52 3SE51/52 3SE5132
According to standard EN 50047 / EN 50047 / EN 50047 / EN 50047 / EN 50041

EN 50041 EN 50041 EN 50041 EN 50041

Actuator head Plastic/metal Plastic
Stainless steel lever — — v v —
Metal lever v v — — v
Stainless steel roller — v — v —
Plastic roller v — v — v
Roller & 13mm/22mm |13 mm/ 22 mm 183mm/22mm |13 mm/22 mm 22 mm
Approach direction only from | Right Right Right Right Right
Approach velocity Vmax 1m/s 2.5m/s 1m/s 2.5m/s 1m/s

Because the actuator is equipped with a plastic or stainless steel roller, it is especially well-
suited for actuating elements made of finely-ground steel in the form of cams, bars, or cam
discs without additional lubrication.
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

4355 Angular roller lever
3SE5000-0AF1. 3SES5000-0AFO.
3SE5000- 0AFO1/0AF10 |0AFO02/0AF11 |OAF03/0AF12 | OAF04 /0AF13 0AFO05
For position switch 3SE51/52 3SE51/52 3SE51/52 3SE51/52 3SE5132
According to standard EN 50047 / EN 50047 / EN 50047 / EN 50047 / EN 50041
EN 50041 EN 50041 EN 50041 EN 50041
Actuator head Plastic/metal Plastic
Metal lever v v — — v
Stainless steel lever — — v v —
Plastic roller v — v — v
Stainless steel roller — v — v —
Roller & 22mm/13mm |22mm/13mm |22mm/13 mm (22 mm/ 13 mm 22 mm
Approach direction only from | Below Below Below Below Below
Approach velocity Vmax 1m/s 2.5m/s 1m/s 2.5m/s 1m/s

The angular roller lever is characterized by:

e Actuation elements made of finely-ground steel in the form of cams, bars, or cam disks

® A very long mechanical service life

68
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Position swifches, safety switches, and hinge swifches
4.3 Mechanical position switches

4.35.6 Spring rod

3SE5000-0AR01

A\ WArRNING
Risk of injury or death.

Spring rod actuators must not be used for safety circuits.

Note

The spring rod is only suitable for switches with snap-action contacts.

3SE5000- 0ARO1 0AR02 0AR03 0AR04
For position switch 3SE51/52 3SE51/52 3SE51/52 3SE51/52
According to standard — — — —
Actuator head Plastic Plastic Plastic Plastic
Stainless steel plunger — v — —
Plastic plunger v — v v
Plunger length 50 mm 50 mm 10 mm 50 mm
Spring length 50 mm 50 mm 23.5 mm 150 mm
Total length 142.5 mm 142.5 mm 76 mm 242.5 mm
Approach direction From all directions From all directions From all directions From all directions
Approach velocity Vmax 1m/s 1m/s 1m/s 1m/s
Special features ¢ Only suitable for switches with snap-action contacts

¢ No positive opening operation

The spring rod can then be used in cases where the direction of actuation changes
constantly.
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Position swifches, safety switches, and hinge swifches

4.3 Mechanical position switches

4357 Part-tumn actuators with lever

Because they are available in many different variations, position switches with twist lever and
rod lever are all-purpose switches. They are less sensitive to environmental influences than
other actuators (for example, oils run past on the side). The arrangement of actuator and
shaft seal make twist levers and rod levers especially insensitive to heavy exposure to dirt,
grinding dust, or coarse-grained material.

Actuator heads 3SE5000-0AKO00
3SE5000-0AH00
3SE5000-0AJ00

+ + + +

2

ao a9\

1l
|
- |
(No positive opening
operation)
(No positive
opening operation)
3SE5000-0AA0./1./2./3. | 3SE5000-0AAS5. 3SE5000-0AAG. 3SE5000-0AA8. 3SE5000-0ATO.
Twist lever Twist lever, adjustable- Twist lever, adjustable- Rod lever Fork lever
length length, with pre-drilled

holes

All actuators can be subsequently mounted onto the position switch enclosure or replaced
with other actuator variants. In addition, they can be offset in 16x 22.5 ° increments.

The part-turn actuators offer right, left, or right/left direction of operation by default and can
be offset from 10° to 10° on the actuator shaft.
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4.4 Mechanical safety swifches

445 Accessories

The accessories for safety switches with separate actuator with and without tumbler are
identical.

Standard actuator 3SE5000-0AV01

2 x M4 12x4,3x1

4x

| 9,0

31

Actuator with vertical mounting 3SE5000-0AV02

12x4.3x1
45 — 2 2x M4

N

58
40

©

8

53

Actuator with horizontal mounting 3SE5000-0AV03

2x M4
12x4.3x1

=

40
58

18
o)
N/
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4.4 Mechanical safety switches

Universal radius actuator Heavy Duty 3SE5000-0AV07

27.7

40 29
50
3SE5000-0AV07-1AK2
60° 60°
N /N N /
AR \ /
\ i \ /
\ / \ /
3 0 7 2xM4 \ /

@55

27.7
15
N

40
29
50
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4.4 Mechanical safety switches

3SE5000-0AW11

30 13

]

40

I
c0q [

A\ WArRNING

Improper use may cause a risk of death.

Do not use the 3SE5000-0AW11 actuator for the following position switches with tumbler:
3SE5322-..... / 3SE5312-.... and 3SF1324-.... / 3SF1314-....

3SE5000-0AW21

14,9 5

©
w0
N~ g
12x4,3x1
n
": H
Q @
5 N 4 x
© .
) 2 x M4

©
o
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4.9 3SF1 mechanical safety switches for AS-Inferface

49.8 Safety switches for AS-Interface with separate actuation

4.9.8.1 Overview

The 3SF1 safety switches with safety-related communication are directly connected via the
AS-Interface bus system. As a result, the safety functions are no longer conventionally wired.

The ASlsafe electronics are integrated within the switch enclosure in 3SF1 safety switches.

Figure 4-5  3SF1 safety switches for AS-Interface with separate actuator

The 3SF1 safety switches with separate actuator have the same enclosure as the
mechanical position switches.

49.8.2 Actuators

The actuator head is included in the scope of delivery. It can be offset by 4 x 90° to allow
actuation from four directions. The switches can also be approached from above.

The actuator is not included in the scope of delivery of the position switch and must be
ordered separately. There are six variants to choose from, depending on the application.

The actuator is coded. This prevents simple tampering by hand or with tools.

For additional security, a stainless steel lock insert that accommodates up to eight padlocks
is offered (see Accessories (Page 157)).

For use in dusty environments, a dust cap is offered for safety switch 3SF1...-..\V10 that
protects the actuator entries of the actuator head from dirt (see Accessories (Page 157)).
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4.9 3SF1 mechanical safety switches for AS-Inferface

4983 LED display
The switches have a display with three LEDs:

Status display (operating status)

LED LED 1 LED 2 LED 3
(F-IN1) (F-IN2) AS-i/Fault

{:} yellow {} yellow {i’ green/red

4984 Connection with separate actuation

The connection to the AS-Interface is made via a 4-pin M12 plug connector (plastic version)
to the yellow AS-Interface bus cable.

The 50 mm and 56 mm-wide enclosures also have an M12 socket for connecting a second
position switch. As a result, category 4 according to ISO 13849-1 (EN 954-1) or SIL2/SIL3
according to IEC 61508 is achieved.

SIRIUS 3SE5/3SF1 position switches
208 Configuration Manual, 05/2012, 334869902000 DS 02



Position swifches, safety switches, and hinge swifches

4.9 3SF1 mechanical safety switches for AS-Inferface

4,985 Technical data for safety switches for AS-Interface with separate actuation

3SF1124-1QV10-1BA2

3SF1114-1QV10-1BA1

Width of the sensor mm 56 40
material of the housing metal
Insulation voltage rated value \Y 30

Degree of pollution class 3
Impulse voltage resistance rated value \Y 800

Operating voltage for AC rated value \Y 30

Mechanical operating cycles as operating time 1000000
typical

Actuating speed minimum mm/s 0.4

Actuating speed maximum m/s 0.5

Minimum actuating force in activation direction N 10

Repeat accuracy mm 0.1

Resistance against vibration 0.35 mm / 5g
Resistance against shock 30g / 11 ms
Ambient temperature

e during operating °C -25 ... +60

e during storage °C -40 ... +80
Protection class IP IP66/IP67
mounting position any

Switching capacity apparent power 5V DC, 1 mA
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4.9 3SF1 mechanical safety switches for AS-Inferface

4.9.8.6 Dimension drawings for safety switches for AS-Interface with separate actuation
Enclosure width 31 mm, EN 50047 Enclosure width 50 mm
3SF1234-..V.. 3SF1244-..V..
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4.9 3SF1 mechanical safety switches for AS-Inferface

4.9.9 Pin assignment
Plug connector M12, 4-pin Socket M12, 4-pin

2 1 12

3 4 4 o 9O 3

1 ASi+ 1 Channel 2

2 Not used 2 Not used

3 ASi- 3 Channel 2

4 Not used 4 Not used
4.9.10 Safety switches for AS-Interface with separate actuation with tumbler

4.9.10.1 Overview

The mechanical safety switches for AS-Interface with tumbler are special safety-related
devices that prevent accidental or intentional opening of protective doors, protective grilles,
or other covers as long as dangerous conditions exist, e.g., follow-on motions of shut-down
machines.

The 3SF1 safety switches with safety-related communication can be directly connected via
the AS-Interface bus system. As a result, the safety functions no longer have to be
conventionally wired.

The ASlsafe electronics are integrated within the switch enclosure in 3SF1 safety switches.

Figure 4-6  3SF13 safety switches with tumbler and with integrated ASlIsafe electronics
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4.9 3SF1 mechanical safety switches for AS-Inferface

4.9.10.2 Actuation

Actuators

The actuator head is included in the scope of delivery. It can be offset by 4 x 90° to allow
actuation from four directions. The switches can also be approached from above.

The actuator is not included in the scope of delivery of the position switch and must be
ordered separately. There are six variants to choose from, depending on the application.

The actuator is coded. This prevents simple tampering by hand or with tools.

For additional security, a stainless steel lock insert that accommodates up to eight padlocks
is offered.

For use in dusty environments, a rubber cap is offered that protects the actuator entries of
the actuator head from dirt.

4.9.10.3 3SF13..-....-1BA1

The protective door is closed when the machine is running. The actuator is located in the
safety switch and is interlocked there. The positive-opening contacts of the safety switch are
closed in this state. An 8 x 4 bit code table is transferred via the closed contacts (channel 1 -
actuator monitoring; channel 2 - magnet monitoring) and is passed from the AS-Interface
module to the AS-i bus cable. The safety monitor connected to the AS-i bus cable evaluates
the transferred code table. For maintenance purposes, there is a need to manually intervene
behind the protective grille. The operator switches off the machine for this purpose. The user
must ensure that the protective grille can only be opened after the machine has come to a
standstill. It is not possible to restart the machine until the protective door is closed and the
actuator is interlocked. The contacts used for monitoring the protective door are connected
with positive locking by the actuator such that the position of the protective door is detected
immediately. The contacts used for monitoring the blocking means are connected with
positive locking to the blocking element such that a failure of the tumbler device is detected
by the safety monitor. An integrated protection against incorrect closing prevents the
blocking element from being in the blocking position even though the actuator is still outside
the safety switch.

With the monitoring of channel 1 (actuator) and channel 2 (magnet) of position switches
3SF13..-....-1BA1, PL d according to ISO 13849-1 and SIL2 according to IEC 61508 are
achieved for the corresponding operation. For information on the achievable safety category,
refer to the ASIsafe Function Manual. The PFHp value of the entire loop according to

IEC 61508 must be calculated by the user. The PFHp value of the position switch can be
calculated from failure rate Ao. The calculation of the failure rate is described in Section
Failure rates (Page 16).

e Channel 1: 1-channel actuator monitoring
® Channel 2: 1-channel magnet monitoring

SIL 1/PL c with setting in the AS-Interface Monitor:
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4.9 3SF1 mechanical safety switches for AS-Inferface

2-channel conditionally dependent:

e Feedback from magnet available

® Reclosing condition: Door must not be opened
SIL 2/PL d with setting in the AS-Interface Monitor:

2-channel dependent:
® Feedback from magnet available

® Reclosing condition: Door must be opened

49104 3SF13..-....-1BA4

The protective door is closed when the machine is running. The actuator is located in the
safety switch and is interlocked there. The positive-opening contacts of the position switch
are closed in this state. An 8 x 4 bit code table is transferred via the closed contacts (channel
1: 2-channel actuator monitoring; channel 2: 1-channel magnet monitoring) and is passed
from the AS-Interface module to the AS-i bus cable. The "Safety at Work" evaluation unit,
such as an ASIsafe 3RK1 safety monitor, which is connected to the AS-i bus cable,
evaluates the transferred code table. For maintenance purposes, there is a need to manually
intervene behind the protective door. The operator switches off the machine for this purpose.
The user must ensure that the protective door can only be opened after the machine has
come to a standstill. It is not possible to restart the machine until the protective door is closed
and the actuator is interlocked. The contacts used for monitoring the protective door are
connected with positive locking by the actuator such that the position of the protective door is
detected immediately. The contacts used for monitoring the blocking means are connected
with positive locking to the blocking element such that a failure of the tumbler device is
detected, e.g., by an ASIsafe 3RK1 safety monitor. An integrated protection against incorrect
closing prevents the blocking element from being in the blocking position even though the
actuator is still outside the safety switch.

With the channel monitoring (channel 1: 2-channel actuator monitoring; channel 2: 1-channel
magnet monitoring) of position switches 3SF13..-....-1BA4, PL d according to ISO 13849-1
and SIL2 according to IEC 61508 are achieved for the corresponding operation. For
information on the achievable safety category, refer to the ASlIsafe Function Manual. The
PFHb value of the entire loop according to IEC 61508 must be calculated by the user. The
PFHp value of the position switch can be calculated from failure rate Ab. The calculation of
the failure rate is described in Section Failure rates (Page 16).

® Channel 2: 1-channel magnet monitoring
SIL 2/PL d with setting in the AS-Interface Monitor:

2-channel conditionally dependent:
® Feedback from magnet available

® Reclosing condition: Door must not be opened
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4.9.10.5

Configuring

4.9.10.6

4.9.10.7

4.9 3SF 1 mechanical safety switches for AS-Interface

Direct connection of safety monitor, Category 3/SIL 2/PL d

® Spring-locked position switch with tumbler

e Direct connection to AS-Interface

® Unsafe release

® The position switch transfers the information of the two actuator contacts on a transfer

channel because the discrepancy of the actuator contacts is already evaluated in the
switch. The second transfer channel is therefore available for the magnet monitoring (for
the standard process evaluation).

Protective door monitoring with ASIMON monitoring block, type "conditionally dependent":
Category 3 according to EN 954-1 or SIL2 according to IEC 62061 or PL d according to

ISO 13849-1

The safety monitor monitors the actuator and the magnet ("conditionally dependent”
monitoring). When you activate the "Independent In -1" parameter, you can release the
protective door without having to open it afterwards.

The standard output integrated in the position switch is used to release the protective door.

Tumbler

Two actuator interlock types are available:

® Spring-locked (closed-circuit principle) with various release variants

e Solenoid-locked (open-circuit principle)

LED display

The switches have a display with four LEDs:

Status display (operating status)

LED 1 (F-IN1)

LED 2 (F-IN2)

LED 3 (AS-i)

LED 4 (FAULT)

{:} yellow

{1— yellow

{’} green

-*— red

Status display (operating status)

LED No voltage Communication Communication Slave has the
OK failure address "0"
Fault (GN/RD) ® ot ™ P
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4.9 3SF1 mechanical safety switches for AS-Inferface

4.9.10.8 Connection with tumbler

The connection to the AS-Interface is made using a 4-pin M12 plug connector (plastic
version) to the yellow AS-Interface bus cable (the low current consumption of the magnet,
i.e., max. 170 mA, means that an additional auxiliary power feed is not necessary).
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4.9 3SF1 mechanical safety switches for AS-Inferface

4.9.10.9 Technical data for safety switches for AS-Interface with tumbler

3SF1324-1S.21-  3SF1324-1S.21-  3SF1324-1S.21-  3SF1314-1S.11-

1BA1 1BA3 1BA4 1BA1
Width of the sensor mm 54
material of the housing plastic metal
Insulation voltage rated value V 30
Degree of pollution class 3
Impulse voltage resistance kv 0.8
rated value
Operating voltage for AC \Y 30
rated value
Thermal current A 4
Operating current
e at AC-15

- at 24 V rated value A 4

- at 125 V rated value A =

- at 230 V rated value A =
e at DC-13

- at 24 V rated value A 3

- at 125 V rated value A =

- at 230 V rated value A =

Continuous current
e of the slow DIAZED fuse A 4

link

e of the quick DIAZED fuse A 4
link

e of the C characteristic A 0.5

circuit breaker

Mechanical operating cycles 1000000
as operating time typical
Electrical operating cycles as
operating time
e with contactor 3RH11, 1000000
3RT1016, 3RT1017,
3RT1024, 3RT1025,
3RT1026 typical

e at AC-15 at 230 V typical —

Electrical operating cycles in 6000
one hour with contactor

3RH11, 3RT1016, 3RT1017,

3RT1024, 3RT1025, 3RT1026

Actuating speed minimum mm/s 0.4 3 0.4
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4.9.10.10 Dimension drawings for safety switches for AS-Interface with tumbler

Spring-locked, with front auxiliary release Spring-locked, with auxiliary release with lock
3SF1324-.SD1., 3SF1324-.SG1., 3SF1324-.SE1., 3SF1314-.SE1.
3SF1324-.SJ1., 3SF1314-.SD1.,

3SF1314-.SG1., 3SF1314-.SJ1.
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5.1 Installation instructions

CAUTION

Risk of property damage.

Failure to observe this caution may result in damage to the switch.

¢ Make sure that the actuating element of any actuator with a roller can approach in such
a way that no lateral forces occur. The actuating element should be moved on the roller
in a flat manner.

¢ The actuating element must be configured according to its purpose so that the position
switch is not subjected to unnecessary stress on actuation.

5.1.1 Protection against approach and overtravel

CAUTION

Risk of property damage.
Do not use position switches as a mechanical endstop.

Place the position switches in such a position that they are not damaged during approach
and overtravel. For this reason, it is not permissible to use them as a mechanical stop.
Choose a height for the control rod or cam that is less than the total travel in the switch, so
that no mechanical loading of the switch or its mounting occurs.
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5. 1 Installation instructions

When moisture is present
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51.2 Cable entry

Seal the cable entries (M20 x 1.5) carefully in order to avoid a reduction in the degree of
protection according to DIN VDE 0470 and IEC 60529. If a cable entry is not needed, fit it
with a threaded dummy cap. The protective ground connection is located in the metal
enclosure.

NOTICE
Proper use of cable entries.

Only cable entries that meet the requirements described in DIN EN 61241-0 are permitted
to be used. The cable entries must be designed and mounted in such a way that the degree
of protection according to DIN VDE 0470 and IEC 60529 is not impaired. Unused cable
entries must be sealed with the supplied threaded caps. Required torque: 1.1 Nm.

CAUTION
Risk of property damage.

In case of damage or wear, the complete switch must be replaced. The replacement of
individual parts or modules is not permitted.

CAUTION
Risk of property damage.

Avoid bending the connecting cable. If bending of the connecting cable cannot be avoided,
the bending radius should not be less than 80 mm.
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5. 1 Installation instructions

5.1.3 Securing against change of position (fixing)

To secure position switches with a safety function against a change of position, keyed
techniquies must be employed upon installation between the enclosure and mounting
surface, such as the following:

® Mounting using round holes

e Use of additional dowel pins or stops when mounting using oblong holes

514 Quick-release device for enclosure width 40 mm
1. Mount the intermediate plate (b) on the position switch (a).

2. Install the base plate (c) at the installation location.

3. Fit the position switch and use the locking lever (d) to interlock it.

Figure 5-1 Quick-release device
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5.2 Application suggestion

5.2 Application suggestion

System description/application suggestion

The protective door is closed when the machine is running. The actuator is located in the
safety switch and is interlocked there. In this case, the enable path of the evaluation unit is
closed and the enable path of the contactor control unit is open. For maintenance purposes,
there is a need to manually intervene behind the protective grille. The operator switches off
the machine for this purpose.

This opens the enable path of the evaluation unit and shuts down the performance level of
the machine. Because dangerous machine movement does not cease immediately, the
safety switch must not enable the actuator until the follow-on movement of the machine
ends. This is ensured by a suitable contactor control unit, such as a standstill monitor or a
delay module.

When the protective door is open, the safety contacts (positive-opening normally closed
contact c) prevent the machine from restarting. The additional normally open contacts can
be used as signaling contacts. These functions are not used for safety purposes but rather
for machine availability.

With suitable evaluation units, the normally open contacts can also be incorporated in the
safety circuit as an additional check.

The contacts used for monitoring are connected with positive locking by the actuator such
that the position of the protective door is detected immediately.

The contacts used for monitoring the blocking means are connected with positive locking to
the blocking element such that a failure of the tumbler device is detected by the safety-
related control system. An integrated protection against incorrect closing prevents the
blocking element from being in the blocking position even though the actuator is still outside
the safety switch. Thus, the contacts used for monitoring the blocking can also be used to
monitor the protective device. When integrated into suitable safety concepts, the ability to
perform reciprocal monitoring of contacts enables implementation of safety-related control
systems up to Category 3 with Performance Level d according to ISO 13849-1 and SIL 2
according to IEC 62061.
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5.2 Application suggestion

5.2.1

Positive opening position switches

Positive opening position switches with slow-action function, snap-action function, and slow-action
function with overlap

230

On actuation, the positive opening normally closed contact opens and reaches its positive
opening point in a defined manner. On reset (closing of protective device), the contact closes
at the same point (no hysteresis) in the case of slow-action contacts. When using switches
with slow-action contacts, you should observe the manufacturer's specifications with respect
to operating travel diagrams and actuator travel. The installation of switches must ensure
their complete mechanical actuation such that the necessary positive opening travel is
achieved. Position switches with snap-action contacting can also be used in the case of very
slow actuating speeds and for applications in which the contacts are to switch with almost no
delay. If the snap-action contact block fails, the positive opening operation @ is initiated by a
deflection mechanism. The hysteresis actually describes only the difference between the
operating point and reset point in the case of snap-action contacts. This difference results
from the different geometric positions of the snap-action mechanism during the switch and
reset operations. In the case of slow-action contacts, the operating point and the reset point
are generally always the same because the actuator head actuates the contact mechanism
linearly. There is therefore no hysteresis.

Operating distances are largely standardized, and thus it is possible to compare competitors
within the usual tolerances. We can offer short-stroke contact blocks for the types of
construction according to EN 50041 and EN 50047, which enable the switching operation to
take place significantly earlier.
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5.3 Application example - Rounded plunger

5.3 Application example - Rounded plunger

Possible application of a mechanical position switch with rounded plunger

Application examples
Door monitoring

Endstop monitoring

Notes on installation
® Approach possible in travel direction only

e Rounded plungers and roller plungers have an overtravel and thus a longer actuator
travel than other actuators.

Variants
Rounded plunger made of plastic

Rounded plunger made of metal
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5.4 Application example - Roller plunger

54 Application example - Roller plunger

Possible application of a mechanical position switch with roller plunger

AN

Application examples
e Conveyor belts
® Assembly lines

® Sliding doors

Notes on installation
® Approach possible in travel direction
e Approach with switching bar perpendicular to the travel axis

® Rounded plungers and roller plungers have an overtravel and thus a longer actuator
travel than other actuators.

® The roller plunger is recommended in the case of lateral actuation and a relatively long
overtravel distance.

Variants
Roller plunger with plastic roller

Roller plunger with stainless steel roller for frequent overtravel
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5.5 Application example - Roller lever

5.5 Application example - Roller lever

Possible application of a mechanical position switch with roller lever

Application examples

Cam disks

Notes on installation

e Especially suitable for actuating elements made of finely-ground steel in the form of
cams, bars, or cam disks without additional lubrication.

® Approach angle = trailing angle, maximum 30 °

® Each actuator can be offset by 90 °.

Variants
Roller lever (Page 67) made of metal or stainless steel with plastic roller

Roller lever made of metal or stainless steel with stainless steel roller for frequent overtravel
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5.6 Application example - Angular roller lever

5.6 Application example - Angular roller lever

Possible application of a mechanical position switch with angular roller lever

Application examples

e |nstallation in confined space conditions

Notes on installation

e Especially suitable for actuating elements made of finely-ground steel in the form of
cams, bars, or cam disks without additional lubrication.

e High approach velocity Vmax = 2.5 m/s

e Different approach angles (a = 30 °) or trailing angles (g = 45 °)

Variants
Angular roller lever made of metal or stainless steel with plastic roller

Angular roller lever made of metal or stainless steel with metal roller

CAUTION

Risk of property damage.
Do not use position switches as a mechanical endstop.

Place the position switches in such a position that they are not damaged during approach
and overtravel. For this reason, it is not permissible to use them as a mechanical stop.
Choose a height for the control rod or cam that is less than the total travel in the switch, so
that no mechanical loading of the switch or its mounting occurs.
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5.7 Application example - Spring rod

5.7 Application example - Spring rod

Possible application of a mechanical position switch with spring rod

Application examples

Package conveyor systems

Notes on installation
® Approach from all directions

e With varying actuation direction

With approach by angular objects (e.g., packages)

With undefined actuation

Variants
Spring rod in various lengths with metal plunger

Spring rod in various lengths with plastic plunger
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5.8 Application example - Twist lever

5.8 Application example - Twist lever

Possible application of a mechanical position switch with twist lever

Application examples
e Conveyor belts
® Assembly lines

® Door monitoring

Notes on installation
® For high approach velocity (v = 1.5 m/s)
e Many possible approaches
® |nsensitive to oil, grinding dust, dirt, coarse-grained material

® |n the case of twist levers, the maximum approach angle is equal to the maximum trailing
angle

e 10 ° offset of twist levers possible

® Right, left, or right/left direction of operation can be selected in the default configuration

Variants
Twist lever with plastic roller
Twist lever with metal roller

Twist lever with ball bearing
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5.9 Application example - Adjustable-height twist lever

5.9 Application example - Adjustable-height twist lever

Possible application of a mechanical position switch with adjustable-height twist lever

CAUTION
Risk of property damage.

To avoid property damage, do not use the last drill hole.

Application examples
e With varying approach height distances
e Conveyor belts, assembly lines

® |f an actuating element with approach and trailing angles is not possible for technological
reasons, e.g., bottles, packages
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5. 10 Application example - Adjustable-height rod lever

5.10 Application example - Adjustable-height rod lever

Possible application of a mechanical position switch with adjustable-height rod lever

Application examples
e With approach heights of varying distances, e.g. conveyor belts, assembly lines

e \When the distance between position switch and actuating element is greater for
technological reasons

Notes on installation
® Many possible approaches
® |Insensitive to oil, grinding dust, dirt, coarse-grained material
e [f an actuating element with approach angle and trailing angle is not possible

® [nfinitely adjustable

Variants
Rod lever with plastic rod

Rod lever with aluminum rod
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5. 11 Application example - Fork lever

5.11 Application example - Fork lever

Possible application of a mechanical position switch with fork lever

Application examples
e Cranes

e Crane trolleys

Notes on installation
® For reciprocating movements
e Can be operated in two directions

® [atching actuator

CAUTION
Risk of property damage.

The fork lever latches after actuation and must be reset.

Note

The actuator is not suitable for safety circuits.
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5. 12 Application example - Hinge swifch

5.12 Application example - Hinge switch

Possible application of a hinge switch

Application examples
e Hinged doors

® For monitoring of hinged doors and flaps, with a fixed positively-locking connection
between the switch and door hinge.

Notes on installation
® Forinserting into a hinge (solid shaft 3SE5112-0LU.)
® Forinserting into a hinge pin (hollow shaft 3SE5232)
® Tamper proof
® Direct connection to the ASi network with a very low current load of < 40 mA

o Default: 2 x 3 contacts
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5. 13 Application example - Safety swifch with and without tumbler

5.13 Application example - Safety switch with and without tumbler

Possible application of a mechanical safety switch with and without tumbler

A

(1) With tumbler: e.g., for safe interlock of protective doors
(2) With locking device: e.g., for protection against inadvertent actuation

(3) Without tumbler: e.g., for monitoring of protective doors

Application examples
® Rolling gates
e Position monitoring of doors, covers, or protective grilles (without tumbler)
® Protection of a work zone (with tumbler)
e Shutting down of machines requires that safety doors are closed (with tumbler)

® Additional interlock requirement, e.g., in the work zone of a robot system

Notes on installation

Note

For precise positioning of safety switches with separate actuator in the case of large, heavy
protective doors, an insertion guide should be used.
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5. 14 Special environmental requirements

5.14 Special environmental requirements

5.14.1 Icing

Position switches must be mounted and, if necessary, protected in such a way that damage
resulting from foreseeable influences are avoided.

® The interface and actuating element must be positioned so as to avoid condensation,
water accumulation, or icing.

® Choose actuators that are less prone to icing (rotary instead of linear), such as a rod
lever or twist lever.

e All basic designs without actuator are ideal since the plunger guide is sealed only by
means of an external chlorinated rubber membrane.

® See also Humidity and wet conditions (Page 247)

5.14.2 UV radiation

The actuator interface of the complete 3SES5 series is sealed with a UV-resistant chlorinated
rubber membrane.

Note

For purposes of long-term stability, make sure to mount the position switches in such a way
that seals and plastics are protected against direct and extreme UV radiation.
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5.14.3

5.14.31

5. 14 Special environmental requirements

Humidity and wet conditions

Condensation

Moisture in sealed enclosure

Wetness

Humidity

Result

While enclosures tested according to IP standard are impervious to liquids, they are not gas-
tight. Therefore, moisture can penetrate the enclosure in spite of degree of protection IP66
and IP67.

Wetness refers to water in liquid state, e.g., rain.

Humidity is water in gaseous state, e.g., micro-aerosols or water vapor.

Enclosures according to IP standards are impervious to liquids, but they are not permanently
gas-tight. Therefore, while rain cannot penetrate the enclosure, water vapor can. If an
underpressure is created in the enclosure, humid air can be drawn in. Underpressure or
overpressure conditions form very quickly when an enclosure is used under open-air
weather conditions. This moisture can no longer escape from the enclosure, where it
accumulates and condenses.

Short-circuit and corrosion

The more often the enclosure is exposed to temperature change cycles, the more moisture
is transported into the enclosure. This is due to the fact that each temperature cycle places a
constant load on the seals, whose function may be impaired due to abrasion and stress
cracks.
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5. 14 Special environmental requirements

Remedy, measures
e Separate protective cover over enclosure, protective canopy
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CAUTION
Risk of property damage

Ensure the following when installing protective canopies:

¢ The interface and actuating element must be positioned so as to avoid water
accumulation.

e The protective canopy must be adequately sealed.
o The protective canopy must have an adequate projection and slope.

5.14.3.2 Water jet

Protection against water jets

® The switches have degree of protection IP65 or IP66 and are therefore protected against
water jets. When high-pressure cleaners are used frequently, protection must be provided
for the installation (e.g., in the case of cleaning operations in the food and beverage
industry).

® The interface and actuating element must be positioned so as to avoid water
accumulation.
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5. 14 Special environmental requirements

5.14.3.3 Immersing

Switches with degree of protection IP67 can be immersed for 1 hour in water up to 1 m deep.
In this case, attention must be paid that the threaded caps (cable gland) fit tightly.

5.14.4 Dust, dirt, oil

Note
Avoidance of dirt.

Ensure that the switch is attached in such a way that accumulation of dirt in the interface is
avoided.

5.14.5 Cleaning agent, chemical environment

CAUTION

Risk of property damage.
Cleaning agents can make devices sticky.

Ensure that the switch is attached in such a way that accumulation of cleaning agents in the
interface is avoided. This can cause linear guides (e.g., rounded plunger, roller plunger) to
become sticky.

Extremely aggressive cleaning agents can attack and damage seals.
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5. 14 Special environmental requirements

5.14.6 Extreme temperatures

Under extreme operating conditions down to -40 °C, mechanical position switches 3SE5.-
1AJ0 are recommended. These switches are characterized by their use of special sealing
materials as well as low-temperature greases.

Application

® |n external areas, e.g., for crane systems, train applications, etc.

Installation in cooling systems

When the switches are installed in or on cooling systems, increased condensation may
occur. When the doors are opened, warm, moist air flowing in condenses and can cause
icing on the switches.

Recommendation

Mount the switch outside the cooling chamber or install with a cover (see Section Icing
(Page 246)).
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5. 15 Protecting against change in position

5.15 Protecting against change in position

Securing against change of position (fixing)

® When used as a safety switch, ensure that the enclosure and mounting plane are
fastened with positive locking.

® \When oblong holes are used for mounting, dowel pins or stops must also be used.
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A.1 Standards and approvals

A1.1 Standards for mechanical position switches

SIRIUS position switches are developed and manufactured according to product standard
DIN EN/ IEC 60947-5-1. The SIRIUS position switches also meet the requirements of

DIN EN 50041 and DIN EN 50047 and thus help you to comply with the specifications when
designing your machines.

All modules/devices marked with the positive-opening symbol can be used in safety circuits.

DIN EN / IEC 60204-1:

This part of IEC 60204 contains requirements and recommendations for electrical equipment
of machines, in order to:

— promote the safety of persons and property
— maintain correct functioning
— simplify service and maintenance

For example, mechanically actuated position switches (travel sensors used for safety
purposes must be provided with a positive-opening normally-closed contact).

DIN EN / IEC 60947-5-1

This standard applies to control devices and contact blocks intended for controlling,
signaling, interlocking, and so on, of switching devices and switchgear, especially position
switches, e.g., auxiliary switches actuated by a machine part or a mechanism.

Requirements for the design and behavior of the auxiliary switches are described.

DIN EN / IEC 60079-0:

This part of IEC 60079 specifies the general requirements for the design, testing, and
marking of electrical equipment and Ex components that are intended for use in hazardous
areas.

DIN EN / IEC 60079-31:

This part of IEC 60079 is applicable to electrical equipment protected by enclosure and
surface temperature limitation for use in explosive dust atmospheres. It specifies
requirements for design, construction, and testing of electrical equipment.
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A. 1 Standards and approvals

A1.2 General information regarding dimensions and characteristic values for position
switches

These standards describe the mountings and operating points of position switches.

DIN EN 50041 - Control switches; position switches 42.5 x 80

This standard applies to certain position switches with automatically resetting actuator
elements for industrial application, whose standard dimensions and required characteristic
values for use are specified in the following.

The electrical values must conform to IEC Publication 337 "Control switches".
This standard includes the following 6 types:

o With twist lever (type A)

e With rounded plunger (type B)

e With roller plunger (type C)

e With rod lever (type D)

® | ateral actuator with rounded plunger (type F)

e | ateral actuator with rounded plunger (type G)

The devices are designed with snap-action or slow-action function.

DIN EN 50047 - Control switches; position switches 30 x 55

This standard applies to certain position switches with automatically resetting actuator
elements for industrial application, whose standard dimensions and required characteristic
values for use are specified in the following.

The electrical values must conform to IEC Publication 337 "Control switches".
This standard includes the following 4 types:

o With twist lever (type A)

e With rounded plunger (type B)

e With roller plunger (type C)

e With roller lever (type E)

The devices are designed with snap-action or slow-action function.
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A1.3 Certifications and approvals

Approval markings

N
m

Us

®

AO®LE
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A. 1 Standards and approvals

Communautés Européennes

(The CE approval mark is required in order to market your
products within Europe. The CE mark indicates to
European authorities that your claims of product
compliance meet the applicable standards.)

Underwriters Laboratories Inc.

(Product safety certification organization)
(Approval mark for Canada and USA)
Underwriters Laboratories Inc.

(Product safety certification organization)

UL Recognized Component Mark
(Approval mark for recognized components)

Canadian Standards Association
(Zertifizierung fiir den kanadischen Markt)

Atmosphére explosible
(Explosion protection)

China Compulsory Certification
(Certification system in China)
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A.2 Description of the degrees of protection

A.2 Description of the degrees of protection

Degree of protection

The protection of position switches against ingress of solid foreign objects and liquids must
be appropriate, taking into consideration the external influences under which the switch is
operated (e.g., dust, coolant, and metal chips).

Examples of minimum degrees of protection

General industrial applications IP32, IP43, and IP54
Building site areas IP54
Enclosure that is cleaned with low-pressure water jet IP55
Enclosure that guarantees protection against fine dust. IP65

IPX5, IPX6, and IPX7 do not mean that an interlocking device may be sprayed, e.g., with a
hose or high-pressure cleaning unit. Additional protective measures must be taken in this

case.

A marking in which the second digit is "7" or "8" (e.g., IP67) does not necessarily mean that
the requirements for degrees of protection in which the second digit is "5" or "6" (e.g., IP65)

are met.

Excerpt from DIN EN 60529 "IP degrees of protection; protection against contact, foreign objects, and

water for electrical equipment”

First code number Degrees of protection
(protection against contact and solid foreign objects)

5 Ingress of dust is not totally prevented, but dust must not be allowed to enter
in such quantities that satisfactory operation of the device or safety is
impaired.

6 No ingress of dust

Second code number Degrees of protection (water protection)

4 Water splashing onto the enclosure from any direction must not have a
harmful effect.

5 A jet of water directed at the enclosure from any direction must not have a
harmful effect.

6 A strong jet of water directed at the enclosure from any direction must not
have a harmful effect.

7 Water must not enter in an amount that causes harmful effects if the
enclosure is submerged in water temporarily under standardized pressure
and time conditions.
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A.3 Correction sheet

A.3 Correction sheet

Have you noticed any errors while reading this manual? If so, please use this form to tell us
about them. We welcome comments and suggestions for improvement.

Fax response

From (please complete):

SIEMENS AG Name
I IA CE MK&ST 3

Company/Department
92220 Amberg / Germany

Address

Fax: +49 (9621) 80-3337

Manual title:

Table A- 1 Errors, comments, and suggestions for improvements
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List of abbreviations

Overview

Abbreviation Meaning

AS-i AS-Interface
The AS-Interface (or actuator/sensor interface; abbreviated as AS-i) is a
connection system for the lowest process level in automation systems.
The AS-International Association promotes the AS-Interface as a multi-vendor
industry standard. It is open to users and manufacturers of AS-Interface as
well as research organizations. National groups are established in various
countries.

AC Alternating current

AC-15 Utilization category for contactor relays according to IEC 60947-5-1
AC-15 Control of electromagnetic loads (> 72 VA).

ASlsafe Concept for integration of safety-related components in an AS-Interface
network

ATEX Atmosphere explosible (French) = Explosion protection
Synonym for the two European Directives for explosion protection:
e ATEX Directive 94/9/EC (applies to equipment manufacturers)
e ATEX Directive 1999/92/EC (applies to workplace owners)

AWG American Wire Gauge = coding for wire diameters in North America

BG Employer's Liability Insurance Associations

BGIA Safety and health in the workplace

BIA BG-Institute for Occupational Safety and Health

CAD Computer-aided design

C-Charakteristik

Circuit breakers with C characteristic are used for cables to loads with high
inrush current.

CE

CE marking

Confirmation of conformity of the product with the applicable EU directives and
compliance with the essential requirements contained in these directives.

CccC

China Compulsory Certification.

The CCC certificate is the compulsory Chinese certificate for various product
groups, especially electronic products and products in the automobile industry.

CSA

Canadian Standards Association
Provider of product testing and certification services in North America.

C-UL-US

C-UL-US Listing approval mark

This classification mark is used for products that are sold in Canadian and
U.S. markets. It indicates that Canadian and U.S. requirements for classified
products have been fulfilled.

DC

Direct current
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Index

Safety switch AS-Interface, 203, 208

Separate actuator with tumbler, 215
LED signaling indicator

Mechanical position switches, 60

M

Mechanical position switches
Actuator types, 63
Actuator variants, 62
Actuators, 62
Design, 61
Enclosure sizes, 61
Enclosure versions, 61

Modular system, 57

Molded cable
Compact design, 45

O

Online configurator, 31
Order number structure
Position switch, 30
Overtravel, 29
Overview
Position switch, 20, 21

P

Plain plunger, 64
Position switch, 30
Overview, 20, 21
Types, 30
Positive opening operation, 27, 29

R

Release variants, 176

Required knowledge, 10

Roller lever, 67

Roller plunger, 65

Roller plunger for central fixing, 66
Rounded plunger, 64

S

Safety switch
Actuation, 174
with tumbler, 174

Separate actuator

262

Dust protection, 162

Locking device, 161

Radius actuator, 158
Slow-action function, 29

With make-before-break, 29
SN 31920 standard, 116
Snap-action function, 28
Solenoid lock, 176
Spring lock, 176
Spring rod, 69

T
Target group, S
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