o Leuze

Test Monitoring Units TNT 33/ TNT 34 and
Safety Muting Controller SMC 33/ SMC 34

User Information




© All rights reserved, in particular the rights of reproduction and translation. Duplication or reproduction in any form
(print, photocopies, microfilm or data) may only be carried out with the expressed written consent of
Leuze electronic GmbH & Co.
We reserve the right to make changes for the technical improvement of the product.



& Leuze Table of Contents
General INfOrmMation ..........eoiiii s 5
1.1 Explanation of SYMbOIS ..........oeeiiiiiiiiiiie e 5
1.2 Declaration of CONfOrMILY ........cooiiiiiiiiiiiiie e 5
1.3 General INfOrmMAatioN ..........eviiiiiiiiie e 6
1.4 Definition Of TEIMIS...oii e 6
15 Selection of Optical Electronic Protective Devices ...........ccccvveeeeveeeeeeenn. 7
Safety NOTICES ..o e e e e e e 9
2.1 Safety StanNdard ... 9
2.2 INEENAEA USE ...t s e e ane 9

221 Application requirements 9
222 Fields of application 10
2.3 Organizing MEASUIES........ceeee ittt e e e e e e et ee e e e e e e e e e e s e s sanenees 11
Mounting of the Safety System......cccccooiviiiiiiiiiiii, 13
3.1 Installation of the Test Monitoring Units TNT 33/ 34 and the
Safety Muting Controllers SMC 33/ 34......c.ooeeiiiiiiieeiiee e 13
3.2 Mounting of the Protective Photoelectric Sensor............cccoccvvveveeeeeennn. 13
3.21 Multi-axle installation 14
Test Monitoring Unit TNT 33 ..o 17
4.1 Function and CommISSIONING..........ccoiiiiiiiiiiiieeee e cciiirrrr e e e e eeaenes 17
41.1 Function characteristics of the safety system 17
41.2 Display and operating instruments 18
4.2 Electrical INStallation ..............ueeiiiiiiii e 18
42.1 Supply wiring 18
422 Activation input wiring 19
423 Wiring of single-beam protective photoelectric sensors (1) 20
4.2.4 Wiring of single-beam protective photoelectric sensors (2) 21
425 Wiring of single-beam protective photoelectric sensors (3) 21
4.2.6 Wiring protective photoelectric sensors in series
(with active high (PNP) sensors only) 22
4.2.7 Wiring the muting interface 23
428 Wiring the safety output 24
4.2.9 Wiring of the message outputs 25
4.3 TNT 33 without Muting FUNCHION .........eiiiiiiiiiiiiii s 26
4.4 Error Messages onthe TNT 33....cciiiiiiiiiiiiiccirieeee e 27
4.5 TECHNICAI DALA.........cc e e e e e e e e e e e e nnnnees 28
Test Monitoring Unit TNT 34 ... 29
5.1 Function and CommMISSIONING.........ccoiiiiiiiiiiiieee e e e e e 29
51.1 Function characteristics of the safety system 29
5.1.2 Display and operating instruments 30
5.2 Electrical INStallation ............ocuviiiiiiiiiiie e 30
5.2.1 Supply wiring 30
5.2.2 Wiring the activation input 31
5.2.3 Wiring of single-beam protective photoelectric sensors (1) 32
5.2.4 Wiring of single-beam protective photoelectric sensors (2) 33
5.2.5 Wiring of single-beam protective photoelectric sensors (3) 33
5.2.6 Wiring protective photoelectric sensors in series
(with active high (PNP) sensors only) 34
5.2.7 Wiring the muting interface 35
Leuze electronic User Information TNT 33 /34 and SMC 33/ 34 1



Table of Contents

& Leuze

5.2.8 Wiring safety output 36
5.2.9 Wiring of the message outputs 36
5.3 TNT 34 without Muting FUNCLION ..., 37
54 Error Messages 0N the TNT 34 ... e 37
55 TECHNICAI DALA ......cceiiiiiiiiiiiie e 38
Safety Muting Controller SMC 33/ 34.......coovvviviiiiiiiiiiiiieeee e, 39
6.1 MULING BASICS...ceeiiiiiiieei ittt 39
6.1.1 New muting 43
6.2 Function and CommISSIONING.......ccccuuuiiiiirieieeeee e e e e e e e 44
6.2.1 Monitored muting indicator lamps 44
6.3 Display and Operating INStrUMEeNtS.........ccooveeeeiiiiiiiiiiiiiiieeee e 45
6.4 Electrical INStallation ............ooiiiiiiiiiieiiiee e 45
6.4.1 Supply wiring 45
6.4.2 Wiring control signals 46
6.4.3 Wiring of the muting light signal a7
6.4.4 Wiring of the muting signals Start 1 and Start 2 48
6.4.5 Wiring the muting interface 49
6.4.6 Operating states with muting function 50
6.5 APPHCALIONS....eiiiiieie s 53
6.5.1 Application with throughbeam photoelectric sensors 54
6.5.2 Application with retro-reflective photoelectric sensors 55
6.5.3 Application with safety switches 56
6.5.4 Application with PLC 57
6.5.5 Application - continuous transport system 59
6.5.6 Application - bidirectional muting 60
6.6 Starting the Plant while the Photoelectric Safety Sensor is
Darkened ... 61
6.7 Error Messages 0N the SMC.........ueiiiiiiiiiiiiiieeeee e 61
6.8 TECHNICAI DALA .......cceei it r e e e e e e s e e e nnennes 62
6.9 Muting Sensors for Use with the SMC 33 and SMC 34 ..............oceeees 63
6.9.1 Throughbeam photoelectric sensors 63
6.9.2 Retro-reflective photoelectric sensors 64
APPENAIX oottt 65
7.1 Remaining RISKS (EN 292-1) .......uuuiiiiiiiiiiiiieeee e 65

User Information TNT 33 /34 and SMC 33/ 34 Leuze electronic



& Leuze Table of figures

Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:
Figure 4.6:
Figure 4.7:
Figure 4.8:
Figure 4.9:
Figure 4.10:
Figure 4.11.:
Figure 4.12:
Figure 4.13:
Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
Figure 5.6:
Figure 5.7:
Figure 5.8:
Figure 5.9:
Figure 5.10:
Figure 5.11:
Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7:
Figure 6.8:
Figure 6.9:
Figure 6.10:
Figure 6.11:
Figure 6.12:
Figure 6.13:
Figure 6.14:
Figure 6.15:

Figure 6.16:
Figure 6.17:

Figure 6.18:
Figure 6.19:
Figure 6.20:
Figure 6.21:

Safety distance S between photoelectric sensor and hazardous area........cccccceeeeeeeveevcccvnvvvnnneennn, 13
MUIti-AXIE INSTAITALION ...t n e e e s e e e nnre e nnreeenes 14
Arrangement of the deflection MIFTOrS ............uuiiiiiiiiiee e e e e e 15
REFIECHION DYPASS ..ttt £ e et eeeaaaeeas 15
Installation of the complete Safety SYSIEM ... 17
Display €lements TINT 33 ... ittt e e e e st e e e e st b e e e e e s bbr e e e e anbeeeeeannnes 18
18] o] o] 1A 1 1T PP PP PP UUPPPPPPPPP 18
Y ()= L o] TN T o0 LY7o PSRRI 19
Wiring of single-beam protective photoelectric SENSOIS (1) ....uuviiveeeeiiiiiiiiiiiieeieee e e e 20
Wiring of single-beam protective photoelectriC SENSOIS (2) .....uvvvruruiiiiiiiiiiieeeee e 21
Wiring of single-beam protective photoelectric SENSOrS (3) ....ceeiiiiaaiiiiiiiiiiiiiiiie e 21
Wiring of protective photoelectric Sensor in series CONNECHION ..........cc.uuvviiiiiiiiiiea e 22
WIirNg the MUEING INTEITACE ........eeiiiiiee e e 23
L= o TR0 [ =] o= PSRRI 23
Wiring of the safety output without relay monitoring .............uueeiiiiieeeii e s 24
Wiring of the safety output with relay monitoring .............uuvvviiiiiiii e 24
Wiring Of the MESSAQE OULPULS ......eeiiiiiieeiiei ittt ettt e e e e e e e e e e e s bbb b e e eeaaaeeeeeaaanns 25
Display €lemeEnts TINT 34 ...ttt ettt e e e e e e e e s e bbb bbb e e et e e e e e e e e e e s aannnbbereeeeaaaaens 30
107 0] o] 1A 1 11T PO PP PP T PPPUPPRPPPPPPPTN 30
WIirNG the aCtiVAtION INPUL........eeeiii et e st e e e b e e e e 31
Wiring of single-beam protective photoelectric SENSOIS (1) .....uvveiiiiiiiieiiiiiiee e 32
Wiring of single-beam protective photoelectriC SENSOIS (2) ....uvuvrrriuiiiiiiieiiie e eeeeeee e 33
Wiring of single-beam protective photoelectric SENSOrS (3) ....ceviiiieaiiiiiiiiiiiieiie e 33
Wiring of protective photoelectric SEnsors in Series CONNECLION ..........c.uuvviiiiiiiieiee e 34
WirNg the MUEING INTEITACE ........eiiiiieie e 35
TESHNG SEUUENCE ...ttt ettt ettt ettt e e sttt e e e st e et e e oo ab b et e e e s bbb e et e e e abe e e e e annbbeeeesnnnreeeas 35
Wiring of the safety output without relay monitoring ...........ccuueeiriiieeer e s 36
Wiring of the safety output with relay Mmonitoring ..........oooioiiiiiiii e 36
Muting Signals Start 1 and STAI 2..........eeiiiiiiiiiii e e e e e e e e 39
The diagram illustrates the signal flows during the muting CycCle. ..., 40
End of muting through switching-off of Start 2 (Diagram)...........coccceeieiiiiiiie e 41
End of muting through switching-off of "Control 1" (Diagram) ..........ccceovvuiieieiiniiiiee e 42
End of muting through switching-off of "Control 2" (Diagram) ...........ccoooviiveciiiiiiieeireee e 42
Flow diagram for repeated MULING ........ueiiiiiie e e e r e e e e e e s e s s rrreraaaeeas 43
Complete MULING SYSIEIM ....ceeiiiiiieie et r e e e e e e e e e e e e et e e e e eee e rear e enannna e eas 44
Display elements SIMC 33/ 34 ... ittt e e e e e e e ettt e e e e e e e e e e e reaaaaaaeas 45
ST U] o] o] 1YY/ 1 o [PPSR 45

WIHNG CONEIOL SIGNAIS. ... .t e bt s bbbt e e e et e e e e 46
Wiring of the muting light SIgN@l..........coeei i e e e e e e e anes 47
Wiring of the muting signals Start 1 and STart 2 ...........cooccociiiiieiiieeeeee e e 48
Wiring an SMC 33/ 34 in conjunction With @ PLC ..........uuuiiiiiiiiiii e 49
WiriNg the MULING INTEITACE ... ...ttt e e e e e e e e 49
Safety system for a palletiser (loader) with throughbeam photoelectric sensors

AS MULING SEINSOIS. ... utteieiei ittt e e ekttt e e e ettt e e e ettt e e e s abbe e e e e skt et e e e e ek be et e e e aanbeeeeeeab bbb eeessabbeeee e et eesnbnneeeens 54
Wiring the SMC and the SENSOIS .......ccoiii it e e e e e e e s s e s rrreeeeeaaeeeeeannnnes 54
Safety system for a palletiser (loader) with retro-reflective photoelectric sensors

E= TSR 101 T TR =T 10 £ R 55
Wiring the SMC and the SENSOIS ......ccoiiiiiietet ettt e e e e e e e e e e e e e e e e e aannnes 55
Safety system for a depalletiser with safety switches according to EN 60947 .........ccccccceeiiiiniiinns 56
WiriNg the SMC and the SENSOIS ........iiiiiiiiiii et e e 56
Safety system for a palletiser (loader), using PLC control signals

as muting sensor signals, and @ I0CK QUANT..........coiiuiiiiaiiiiiiee et ree e e 57

Leuze electronic User Information TNT 33/ 34 and SMC 33/ 34 3



Table of figures & Leuze

Figure 6.22: General flow of the muting process and its associated control signals (timing diagram) ................ 58
Figure 6.23: Safety system for a palletiser (loader), with retro-reflective photoelectric sensors as

muting sensors and for the provision of the control signals for a continuous transport system....... 59
Figure 6.24: General arrangement for bidirectional muting
Figure 6.25: Wiring of the muting sensors, relay, and muting CONtroller.............coooiiiiiii e 60

4 User Information TNT 33 /34 and SMC 33/ 34 Leuze electronic



& Leuze

General Information

11

=10

1.2

General Information

Explanation of Symbols
The symbols used in this operating manual are explained below.

Attention!
This symbol appears in front of text which must be carefully observed. Failure
to heed this information can lead to injuries to personnel or damage to the
equipment.

Notice!
This symbol indicates text which contains important information.

Declaration of Conformity

The test monitoring units TNT 33 and TNT 34 and the safety muting control-
lers SMC 33 and SMC 34 were developed and manufactured in accordance
with current European standards and directives.

Leuze electronic GmbH+Co. of D-73277 Owen/Teck, the manufacturer of the
test monitoring units TNT 33 and TNT 34 and the safety muting controllers
SMC 33 and SMC 34, has a certified quality assurance system in accordance
with 1ISO 9001.

Leuze electronic
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1.3

1.4

AOPD type 2

Contactless active
protective device (BWS)

Output switching
element (OSSD)

Start disable

Start testing

Muting

Muting sensors

Relay monitoring

Restart-disable

General Information

An active optoelectronic protective device is part of the electrical equipment
which has to be applied to those machines which contain the potential risk of
bodily injury. They provide protection by causing the machine to move into a
safe operating state before a person can get into a dangerous situation (EN
61496-1).

Definition of Terms

The EN 61496 describes two types of active optical electronic protective
devices (AOPD) with respect to the requirements concerning safety relevant
parts of control units (EN 954-1).

The AOPD type 2 fulfills the requirements of category 2 acc. to EN 954-1. A
periodic function test has to detect malfunctions in the safety function. In case
of a failure, the next machine cycle may not be released. A malfunction of the
AOPD type 2 between the testings can cause the loss of the safety function.
In normal function, at least one output switching element of the AOPD type 2
has to move into the OFF-position if the sensor reacts or if the power supply
of the AOPD is interrupted.

Corresponds to AOPD

The part of the AOPD which is connected to the machine control and which
moves into the OFF-position as soon as the sensor part reacts during normal
operation.

An equipment which disables the automatic machine start if the power supply
of the contactless active protective device is switched on or if it had been
interrupted and switched on again.

A manual or automatic test which is performed after the contactless active
protective device has been switched on. It tests the complete safety-relevant
control system before the normal machine operation is induced.

The intentional bridging of the safety function, e.g. during material transport
into the hazardous area.

Muting sensors define between persons and transported material. If the
muting sensors are activated simultaneously or in the intended order, the
safety function of the AOPD is bridged. Material can be brought into the haz-
ardous area without taking the machine out of operation.

The relay monitoring checks before every release of the switching outputs if
the succeeding contactors are open. Only then, a new release is possible.

An equipment which disables the automatic restart of the machine after the
sensor part has reacted during a dangerous part of the machine cycle, a
change of the operating mode, and/or operator mode of the machine.

User Information TNT 33 /34 and SMC 33/ 34 Leuze electronic
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General Information

1.5 Selection of Optical Electronic Protective Devices

The following strategy is to be applied (iterative process):
1. Determination of the protected area
2. Determination of the protective function

General

* Finger or hand protection

» Access protection for persons

* Presence detection
3. Determination of the control category
4. Calculation of the safety distance

Determination of the protected area

Through risk calculation, the following has to be observed:
* the size of the safety field and the access points
* the hazardous areas
» Bypassing possibilities

Determination of the protective function:

Finger and hand protection: The user is close to the hazardous area.

Access protection: Access to the hazardous area is protected.

Presence detection: A hazardous area which is completely sur-
rounded by permanently installed protective
devices is monitored for presence of objects
or access protection and presence detection
are combined.

Leuze electronic
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Safety Notices

2.1

2.2

2.2.1

Safety Notices

Safety Standard

The test monitoring units TNT 33 and TNT 34 and the safety muting control-
lers SMC 33 and SMC 34 were developed and manufactured in accordance
with current European standards and directives. All units satisfy the safety
technology requirements of category 2 according to EN 954-1 and EN
61496-1.

Intended Use

The safety switching units TNT 33 and TNT 34 are used for the protection of
hazardous areas or locations in combination with one or several protective
photoelectric sensors or safety light barriers.

The safety muting controllers SMC 33 and SMC 34 are designed for the
intentional bypassing of a contactless safety device connected to a test mon-
itoring unit TNT 33 or TNT 34.

Attention!
The protection of personnel and the device cannot be guaranteed if the
device is operated in a manner not corresponding to its intended use.

Application requirements

Control of the machine or unit to be protected has to be controllable electri-
cally. A switching signal generated by a TNT 33 or TNT 34 has to be followed
by an immediate shut-down of the dangerous movement. For application and
installation of the protective photoelectric sensors or light barriers, the current
European guidelines and standards and/or the safety regulations of the
employers’ liability insurance association have to be observed.

A switching command originating from an SMC 33 or SMC 34 bypasses the
safety device, including the TNT 33 or TNT 34 and the potective photoelectric
sensors or safety light barriers connected to it. The relevant EU directives
and standards and/or accident insurers’ safety regulations also apply to the
use of the SMC 33 or SMC 34.

Attention!
Access to or changes on the device, except where expressly described in this
operating manual, is not authorized.

Leuze electronic
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2.2.2 Fields of application

The test monitoring units TNT 33 and TNT 34 may be used as disconnecting
safety devices for the protection of hazardous areas on power-driven
machines.

They are authorised for the following areas of application (extract):

» Edge, frame, star, and carcass press in lumber industry acc. to prEN
691 resp. ZH 1/3.19

* Printing and paper processing machines acc. to prEN 1010

» Power driven windows, doors, and portals acc. to ZH 1/494

 Storage equipment and devices acc. to ZH 1/482 and DIN 15185 part 2
» Textile machines acc. to VBG and DIN EN ISO 11 111

» Food processing equipment acc. to prEN 1672-1 resp. VBG 77

» Packaging machinery acc. to prEN 415-1 to -7 resp. VBG 76

» Meat processing equipment acc. to prEN 12463 resp. VBG 79

Machines of the chemical, rubber, and plastic industry
acc. to VBG 22

The safety muting controllers SMC 33 and SMC may be used in combination
with the TNT 33 or TNT 34 as safe bypassing circuits for the following areas
of application:

» General packaging machinery

Palletization and depalletization

Packing robots

 Strapping machines

* Foil-winding machines

* Settling tanks in the ceramic and stoneware industries
» General transport and storage

* Textile industry

10 User Information TNT 33 /34 and SMC 33/ 34 Leuze electronic
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Safety Notices

2.3

Organizing Measures

All entries in this operating manual must be heeded, in particular those in the
sections "Safety Notices" and "Commissioning".

Carefully store this operating manual where it is accessible at all times.

Observe the locally applicable legal regulations and the rules of the employ-
ers’ liability insurance association.

Mounting, commissioning and maintenance of the device must only be car-
ried out by qualified personnel. Electrical work must be carried out by a cer-
tified electrician.

Adjustment and change of the safety field for the protection of persons may
only be carried out by an authorized person.

Repairs, in particular the opening of the housing may only be carried out by
the manufacturer or a person authorized by the manufacturer.

Leuze electronic
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Mounting of the Safety System
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3.2

Safety distance

Calculation of the
safety distance

Mounting of the Safety System

Installation of the Test Monitoring Units TNT 33/ 34 and the
Safety Muting Controllers SMC 33/ 34

All units are designed for installation on a DIN rail in a suitable cabinet
(clip-on).

Notice!
The mounting instructions in this chapter have to be heeded for fault-free
functioning of the whole safety system.

Mounting of the Protective Photoelectric Sensor

It is absolutely mandatory that the valid guidelines and standards are
observed when mounting the protective photoelectric sensors.

A certain time delay applies between the interruption of the light beam of the
protective photoelectric sensors and the stand-still of the machine. The pho-
toelectric sensors have to be installed in such a way that the dangerous area
can not be reached within this time delay. The minimum distance for safe-
guarding the hazardous area is 850mm.

NS

Figure 3.1: Safety distance S between photoelectric sensor and hazardous area

The safety distance S between photoelectric sensor and hazardous area is
calculated acc. to EN 999 using the following formula:

S=K*T+C
S Safety distance between photoelectric sensor and hazardous area

e

Grip and approach speed

T Time delay between interruption of the light beam and stand-still
of the machine

C Safety constant
1200mm with single-axle installation,
850mm with multi-axle installation

Leuze electronic
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Mounting of the Safety System & Leuze

Example for the
calculation of the safety
distance

3.21

A machine with a system response time of 500ms has to be equipped with a
two-beam safeguarding. The response time of the two-beam AOPD and the
test monitoring unit TMC 66 is 20ms.

Application of the formula: S= K * T+C

Assigned is:
S: the minimum distance of the two-beam AOPD from the hazardous area
K: approach speed 1600mm/s (EN 999)

T: sum made of system response time of the machine and response time of
the AOPD

C: 850 mm multi-axle installation
Result:

S = (1600mm/s * (500ms+20ms)) + 850mm
S=1682 mm

Multi-axle installation

The safeguarding heights and the number of light beams are determined in
EN 999 or through a risk analysis acc. to EN 954-1 for safeguarding of haz-
ardous areas.

With multi-axle installation, parallel light beams always have to run in oppo-
site directions. Otherwise the light beams can cause mutual interference and
disturb the safe functioning.

Depending on the number of photoelectric sensor pairs, the single systems
have to be mounted in different heights acc. to EN 999. The number of used
systems results from the corresponding type C standard or risk evaluation.

/ >

T R

R X T

T g R
%

Figure 3.2: Multi-axle installation

14
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Deflection mirrors

A number of important factors has to be observed with application of deflec-
tion mirrors:

» With any light beam deflection, a loss of operating range occurs. Per
deflection mirror, the loss is approx. 15%.

* Contamination of the deflection mirrors should be avoided.

» Environmental conditions such as steams and dust-containing air heav-
ily limit the operating range.

» When installing deflection mirrors it has to be observed that the optical
axis of the photoelectric sensor runs centered to the mirror.

* A laser alignment aid made by Leuze, e.g. ARH 2 facilitates the align-
ment over great distances and if using deflection mirrors.

N\

c
o
=
L
©
8
)
£

Figure 3.3: Arrangement of the deflection mirrors
Reflection bypass

Surfaces located parallel to the light beam can cause a reflection bypass. An
object within the light path is then no longer detected.

The photoelectric sensor has to be mounted with a minimum lateral distance
to the reflecting surface. This distance results from the opening angle (£4°)
and the distance between transmitter and receiver.

[ ] reflecting surface

Wrong arrangement Correct arrangement

Figure 3.4: Reflection bypass

Minimum distance to the reflecting surface

To transmitter (b) 2m 3m 4am 5m 6m 10m

To light beam (a) approx. | 0,20m 0,30m 0,40m 0,50m 0,60 1,0m

Leuze electronic User Information TNT 33/ 34 and SMC 33/ 34 15
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Test Monitoring Unit TNT 33

4 Test Monitoring Unit TNT 33

4.1 Function and Commissioning

4.1.1 Function characteristics of the safety system

The complete safety system consists of a TNT 33 and accompanying protec-
tive photoelectric sensors or light barriers.

Transmitter

Protective Photoelectric Sensor

Active

Optional

Receiver

11

12

13

~

18 19 20

Start
TNT 33

GND

+24V

| I— Safety

Figure 4.1: Installation of the complete safety system

Interface to safety
muting controller
SMC 33 or SMC 34
(optional)

— >Emergency
Output >Shutdown

"Safety On"
Message

Outputs "Safety Off"

After the TNT 33 is switched on via the activation input, the functionality of
the protective photoelectric sensors or the muting controller connected is
monitored in two-second cycles.

The electrical integration into the control has to be performed acc. to the cor-
responding safety category acc. to EN 954-1. The floating safety relay output
(a series circuit of two normally open contacts of two safety relays with forced
opening) may be used for an immediate shutdown of the hazardous move-

ment.

A startup lock and a restart lock are integral parts of the test monitoring unit

TNT 33.

Leuze electronic
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4.1.2 Display and operating instruments

The test monitoring unit TNT 33 features integrated LEDs to indicate the state
of the system.

LED1 LED2 LED 3 LED 4 LED 5 LED 6

N

\
PR

\5 6/ 7 \8 9/ 10
TNT 33

Mode  Muting Start Sensor Off On
11 12 13 14 15 16 17 18 19 20

Figure 4.2: Display elements TNT 33

Overview - Display and Operating Elements

LED no. LED description Function characteristics

LED 1 Mode Status display start and restart interlock
LED 2 Muting Status display muting input

LED 3 Start Status display activation input

LED 4 Sensor Status display protective field state

LED 5 Off Status display safety circuit open

LED 6 On Status display safety circuit closed

4.2 Electrical Installation

The electrical installation is only to be performed by specialized personnel.
During installation it has to be observed that supply and signal lines have to
be installed separately from power lines. Inside the switching cabinet, suita-
ble spark extinction has to be provided if using contactors. In connection with
driving motors and breaks, the corresponding manuals have to be observed.
4.2.1 Supply wiring
The test monitoring unit TNT 33 is supplied with 24VDC +/-15%.
Current consumption is max. 200mA.

1 2 3 4 5 6 7 8 9 10
Mode Muting Start Sensor Off On
11 12 13 14 15 16 17 18 19 20
+24V  GND

Figure 4.3: Supply wiring

18 User Information TNT 33 /34 and SMC 33/ 34 Leuze electronic
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Activation input wiring

The TNT 33 expects a "high-low" signal (rising and falling edge on the acti-
vation input) as a switch-on signal on terminal 13. After startup testing is com-
plete, the unit switches the safety output on, provided the light path is unin-
terrupted.

1 2 3 4 5 6 7 8 9 10

Mode Start Sensor Off On

© @ @ O ®@ o

15 16 17 18 19 20

11 12 13 14
I
|
I
+24V —J} -
|
I

Muting

Optional Bridge

PLC|——

GND

Figure 4.4: Activation input wiring

The activation input is a potential-free optical coupler input. It is essential that
terminal 14 is connected to GND potential. For this purpose, you can install
a bridge from terminal 14 to terminal 15 on the unit, or connect terminal 14 to
GND.

Attention!

The start button connected to the activation input must be installed such that
the danger area can be monitored visually during activation. It must be
impossible to operate the button from within the danger area.

Notice!

The safety output does not switch on, as long as the signal is present at the
activation input.

Leuze electronic
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4.2.3

Transmitter - active
high (PNP)

Wiring of single-beam protective photoelectric sensors (1)

The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 1 on the TNT 33. The switching output of the receiver can
be directly connected to terminal 4.

+24V +24V
GND act. & GND  GND

Optional Bridge
|
I
|
1

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off (0]

©c e e e e o

11 12 13 14 15 16 17 18 19 20

Figure 4.5: Wiring of single-beam protective photoelectric sensors (1)

The receiver input is a potential-free optical coupler input. It is essential that
terminal 5 is connected to GND potential. For this purpose, you can install a
bridge from terminal 5 to terminal 6 on the unit, or connect terminal 5 to GND.
The supply of the protective photoelectric sensors comes directly from the
24V power supply unit.

possible sensors (selection): SLS 95, SLS 96, SRK 96, SLS 46,
LS 763, ROBUST RRT 22,
ROBUST RRT 23, ECO
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Test Monitoring Unit TNT 33

4.2.4 Wiring of single-beam protective photoelectric sensors (2)

Transmitter - active low  The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 2 on the TNT 33. The switching output of the receiver can
be directly connected to terminal 4.

(NPN)

4.2.5

Transmitter - active
high (NPN):

+24V +24V
GND GND

GND

[

Optional Bridge
i

1 2 3 4

Mode Muting

o @

11 12 13 14

5

Start

15

6 7 8 9 10

Sensor Off On

16 17 18 19 20

Figure 4.6: Wiring of single-beam protective photoelectric sensors (2)

The receiver input is a potential-free optical coupler input. It is essential that

terminal 5 is connected to GND potential. For this purpose, you can install a
bridge from terminal 5 to terminal 6 on the unit, or connect terminal 5 to GND.
The supply of the protective photoelectric sensors comes directly from the

24V power supply unit.
possible sensors:

TLS 85, TLS 72

Wiring of single-beam protective photoelectric sensors (3)

The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 3 on the TNT 33. The switching output of the receiver can
be directly connected to terminal 4. The receiver input is a potential-free opti-
cal coupler input. It is essential that terminal 5 is connected to GND potential.

+24V
GND

+24V
GND

GND

[

Optional Bridge
|
I
|

1 2 3 4

Mode Muting

o @

11 12 13 14

5

Start

15

6 7 8 9 10
Sensor Off On

16 17 18 19 20

Figure 4.7: Wiring of single-beam protective photoelectric sensors (3)
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4.2.6

Function
characteristics

Wiring protective photoelectric sensors in series
(with active high (PNP) sensors only)

Several photoelectric sensor pairs can be wired in series on the TNT 33 if
multi-axis safeguarding needs to be installed on a machine or system. The
figure below illustrates a three-axis photoelectric sensor installation. It is pos-
sible to operate up to six photoelectric sensor pairs on one TNT 33.

+24V +24V +24V +24V
GND act. S|—GND act. & GND act. & GND

GND

Optional Bridge
|

I

|

1

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off On

c e e e e o

11 12 13 14 15 16 17 18 19 20

Figure 4.8: Wiring of protective photoelectric sensor in series connection

The TNT 33 (terminal 1) activates the first photoelectric sensor transmitter.
The receiver is activated via the first optical path and, by using its output acti-
vates the second photoelectric sensor transmitter. The supply has to provid-
ed on each photoelectric transmitter and receiver. The feedback to the TNT
33 (terminal 4) is done by the last photoelectric sensor receiver within the
series connection. When an arbitrary light axis is interrupted, the series cir-
cuit always signals this to the TNT 33. When testing, the series circuit causes
each transmitter and receiver to be tested for functionality.
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Test Monitoring Unit TNT 33

4.2.7

Sequence

=10

Wiring the muting interface

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Mode Muting Start Sensor Off On Muting  Monitoring Controll  Control2 Startl Start2
o e e o e o o e e o e o

1 12 13 14 15 16 17 18 19 20 1 12 13 14 15 16 17 18 19 20

Figure 4.9: Wiring the muting interface

The test monitoring unit TNT 33 is designed for direct connection of the safety
muting controller SMC 33 or SMC 34. Throughout the duration of the muting,
the TNT 33 tests the safety muting controller in regular intervals.

C C
+24V 32
Test signal ND
from TNT 33 c
on terminal 8 CC
+24V 2 J
Response signal GND
from muting system >
on terminal 9 t
Test OK if Test every Test OK if
signal follows two seconds signal follows
\ within a time / \ within a time /

frame of 5 to
60 ms

frame of 5 to
60 ms

Figure 4.10: Testing sequence

The TNT 33 initiates the test by changing the signal on terminal 8 from high
(+24V) to low (GND). The muting controller conected now has between 5 and
60 milliseconds to react to the test request by changing the signal on terminal
9 from high to low. This completes the first part of the test sequence.

The second part of the test begins with a signal change from low to high on
terminal 8. Once again, the muting controller connected is given between 5
and 60 milliseconds to react to the request for signal change by changing the
signal on terminal 9 from low to high.

Note that when using a muting controller, the muting controller must satisfy
safety category 2. The safety muting controllers SMC 33 and SMC 34 satisfy
the requirements of safety category 2 according to the respective standards
and regulations.

Notice!
If the TNT 33 is operated without a muting function, this interface is not con-
nected.

Leuze electronic
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4.2.8

Integration without
relay monitoring,
single-channel release
circuit

Integration with relay
monitoring as
EMERGENCY

SHUTDOWN device

Wiring the safety output

In the test monitoring unit TNT 33, two safety relay outputs are connected in
series and are available as a potential-free, normally open contact on termi-
nal 19 and 20. The release circuit can be connected to further components
which are then wired to a common EMERGENCY SHUTDOWN device.

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off (@)

c e e e e o

1 12 13 14 15 16 17 18 19 20

Release circuit
Figure 4.11: Wiring of the safety output without relay monitoring

The motor contactors for dangerous movement are connected to both safety
relay outputs. For this purpose, forced contactors have to be used. In the con-
nection diagram, no fuses are included. However, for correct function those
are absolutely required. The maximum contact load of the safety relay out-
puts is 4A with 24Vpc.

K1

1 2 3 4 5 6 7 8 9 10 _\ K2

Mode Muting Start Sensor Off On

o @ @ O ®@ O

1 12 13 14 15 16 17 18 19 20

< —t—+

K1 K2

Start
Button

K1 K2

+24V
Figure 4.12: Wiring of the safety output with relay monitoring

The motor relays are controlled via K1 and K2. If a contact of K1 or K2 should
fuse, this is reported to the TNT 33 by the normally closed contacts that are
connected in series with the start button. The start button is also integrated
into the control circuit for the motor relays. The normally closed contact pre-
vents a startup of the machine or plant while the start button is pressed.
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4.2.9 Wiring of the message outputs

Two message outputs are integrated in the TNT 33. Both are HIGH active,
positive switching semi-conductor outputs and can be either directly connect-
ed to a PLC or control a status display of a machine. When using standard
light bulbs, the resistance of the cold filament must not be less than 2.4kOhm.

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off O

c e e e e o

1 12 13 14 15 16 17 18 19 20

Message output "Safety On"

Message output "Safety Off"
Figure 4.13: Wiring of the message outputs

The signal output "Safety off" is active whenever the safety relay output is
open. The signal output "Safety on" has the opposite function, i.e., it is active
whenever the safety relay output is closed.
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4.3

Stand-by mode:

Test operation:

Safety operation:

=10

TNT 33 without Muting Function

After the operating voltage has been
switched on, or after a safety shut-
down following safety field violation,
the unit is in stand-by mode.

During stand-by, the protective photo-
electric sensor is clear (green LED
~Sensort).

The activation input has not been acti-
vated.

The safety output is open. This state is
displayed by the red LED "Off". The
yellow LED "Mode" displays the lock
of the start- restart disable.

The functionality of the test monitoring
unit and the protective photoelectric
sensor are tested during test opera-
tion.

To induce the test operation, the acti-
vation input is activated (green LED
"Start").

After successful completion of the
startup test, the TNT 33 changes from
test operation to protection operation.

In safety operation, the function of the
protective photoelectric sensor is
cyclically tested every two seconds.
The free safety field is displayed by
the green LED "Sensor".

The safety output is closed which is
displayed by the green LED "On".

Notice!
A repeated operation of the start

button has no effect during protection operation. The TNT 33 remains in pro-

@)
v @
F ¥ =

Protective Photoelectric Start Button
Sensor

12 3 4 5 6 7 8 9 10

Mode  Muting Start  Sensor off on
¥ 0 o ¥ ¥ o

11 12 13 14 15 16 17 18 19 20

Protective Photoelectric Start Button

Sensor

1 2 3 4 5 6 7 8 9 10
de  Muting Start Sensor off On

e 'S X% ¥ ¥

11 12 183 14 15 16 17 18 19 20

Q
o 9
F ¥ 2

Protective Photoelectric Start Button
Sensor

1 2 3 4 5 6 7 8 9 10
Mode  Muting Start Sensor off on

o 0o o ¥ o

11 12 183 14 15 16 17 18 19 20

tection operation, and the cyclic test is carried out every two seconds.
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Safety field The safety output of the TNT 33 is

interruption:

4.4

opened (green LED "On" off, red LED
"Off" on) if during safety operation the
light beam of the protective photoelec-
tric sensor is interrupted.

The restart-disable inside the TNT 33
becomes active and avoids an auto-
matic restart of the machine. The
yellow LED "Mode" displays the func-
tion of the restart-disable.

The TNT 33 is in waiting state and can
be restarted by pressing the start
button after the safety field is free.

Error Messages on the TNT 33

%
rivy I

Protective Photoelectric Start Button
Sensor

11 12 183 14 15 16 17 18 19 20

The test monitoring unit TNT 33 tests the internal functions of the unit and the
periperals connected in two-second intervals.

Faults in the periphery (e.g., protective photoelectric sensor or muting con-

troller) are indicated by the flashing of the LED associated with the input in
guestion. E.g., if a fault in the muting controller is detected, the LED "Muting“

will flash.

After the fault has been rectified, the locked state may be reset by briefly

removing the operating voltage.

Equipment faults that are caused by an internal defect result in the unit going
into locked state. This locked state may also be reset by interrupting the oper-

ating voltage.

Leuze electronic
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4.5

Technical Data

Electrical data

Operating voltage Uy

24VDC +/-15%

Residual ripple <15%
Current consumption approx. 200 mA
Response time < 20ms
Delay before start-up approx. 2s

Sensors

Transmitter activation

PNP (active high, terminal 1)
NPN (active low, terminal 2)
NPN (active high, terminal 3)

Receiver activation

potential free optical coupler input,
input current approx. 10mA

Muting

Muting test output

PNP (HIGH active)

Muting signal input

Optical coupler input,
input current approx. 10mA

In and outputs

Activation input

potential free optical coupler input (HIGH
active) input current approx. 10mA

Message output Safety off

PNP transistor output, 100mA
short circuit- and polarity reversal protection

Message output Safety on

PNP transistor output, 100mA
short circuit- and polarity reversal protection

Safety output

voltage free make-contact
max. current load 4A

Fuse protection

externally with max. 4A slow blow

Overvoltage category

according to VDE 0110 part 1

3 for rating voltage 300VAC

Environmental data
Ambient temperature -20°C - +60°C
Air humidity humidity class G acc. to IEC 68 part 2-3
Storage temperature -30°C - +70°C

Protection class

IP 40 (only for application in electrical
operating rooms / switching cabinet with
minimum protection class IP 54 is suitable)

Impact resistance / Vibration resistance

EMC

acc. to EN 61496-1

Contact protection

acc. to VBG 4 and VDE 0106 part 100

Mechanical data

Housing polycarbonate, cover ABS / v-0 grey
Connection screw terminals, max. connection

cross-section 2x 2,5mm acc. to DIN 46288
Mounting shap-on mounting for standard rail
Weight approx. 200g

Dimensions (H x W x D)

100mm x 78mm x 114mm
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Test Monitoring Unit TNT 34

5.1

5.1.1

Test Monitoring Unit TNT 34

Function and Commissioning

Function characteristics of the safety system

The complete safety system consists of a TNT 34 and accompanying protec-
tive photoelectric sensors or light barriers.

Protective photoelectric sensor

Transmitter Receiver
Active I
Optional Interface to safety
- — muting controller
| | SMC 33 or SMC 34
$ — (optional)
| |
1 1
| 1
1 1 GND
| |
1 1 |
I I
1 2 3 4 5 6 7 8 9 10
~ 4
1 12 13 14 15 16 17 18 19 20
| | I— Safety —NE
GND GND output — hmeggency
Activation Shutdown
TNT 34 "Safety On"
Message
GND Outputs "Safety Off"
+24V

After the TNT 34 is switched on via the activation input, the functionality of
the protective photoelectric sensors or the muting controller connected is
monitored in two-second cycles.

The electrical integration into the control has to be performed acc. to the cor-
responding safety category acc. to EN 954-1. The floating safety relay output
(a series circuit of two normally open contacts of two safety relays with forced
opening) may be used for an immediate shutdown of the hazardous move-
ment.

Attention!

The test monitoring unit TNT 34 features no start or restart lock, i.e., after the
safety field is cleared, the safety relay output switches automatically to on
again.

Leuze electronic

User Information TNT 33/ 34 and SMC 33/ 34 29




Test Monitoring Unit TNT 34

& Leuze

5.1.2 Display and operating instruments

The test monitoring unit TNT 34 features integrated LEDs to indicate the state
of the system.

LED1 LED 2

\ [\ [

\

LED3 LED4 LED 5

12\34

Muting

11 12 13 14

\5 6/7&3 9/10
TNT 34

Active Sensor Off On
@ O

15 16 17 18 19 20

Figure 5.1: Display elements TNT 34

Overview - Display and Operating Elements

LED no. LED description Function characteristics

LED 1 Muting Status display muting input

LED 2 Active Status display activation input
LED 3 Sensor Status display protective field state
LED 4 Off Status display safety circuit open
LED 5 On Status display safety circuit closed

5.2 Electrical Installation

The electrical installation is only to be performed by specialized personnel.
During installation it has to be observed that supply and signal lines have to
be installed separately from power lines. Inside the switching cabinet, suita-
ble spark extinction has to be provided if using contactors. In connection with
driving motors and breaks, the corresponding manuals have to be observed.

5.2.1 Supply wiring

The test monitoring unit TNT 34 is supplied with 24VDC +/-15%.

Current consumption is max. 200mA.

1 2 3 4 5 6 7 8 9 10
Muting Active Sensor Off On
11 12 13 14 15 16 17 18 19 20

+24V  GND
Figure 5.2: Supply wiring
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5.2.2 Wiring the activation input

The TNT 34 expects a "high" signal (rising edge on the activation input) as a
switch-on signal on terminal 13. After startup testing is complete, the unit
switches the safety output on, provided the light path is uninterrupted and the
start signal is still active.

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off On

15 16 17 18 19 20

11 12 13 14
|
|
|
|D |
+24V -

Optional Bridge

GND

Figure 5.3: Wiring the activation input

The activation input is a potential-free optical coupler input. It is essential that
terminal 14 is connected to GND potential. For this purpose, you can install
a bridge from terminal 14 to terminal 15 on the unit, or connect terminal 14 to
GND.

Notice!
The safety output will not switch to on unless the activation input is perma-
nently switched to +24V!

=10
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5.2.3 Wiring of single-beam protective photoelectric sensors (1)

Transmitter - active high (PNP)

The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 1 on the TNT 34. The switching output of the receiver can
be directly connected to terminal 4.

+24V +24V
GND act. & GND  GND

Optional Bridge
|
I
|
1

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off (0]

n

11 12 13 14 15 16 17 18 19 20

Figure 5.4: Wiring of single-beam protective photoelectric sensors (1)

The receiver input is a potential-free optical coupler input. It is essential that
terminal 5 is connected to GND potential. For this purpose, you can install a
bridge from terminal 5 to terminal 6 on the unit, or connect terminal 5 to GND.
The supply of the protective photoelectric sensors comes directly from the
24V power supply unit.

possible sensors (selection): SLS 95, SLS 96, SRK 96, SLS 46,
LS 763, ROBUST RRT 22,
ROBUST RRT 23, ECO
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Test Monitoring Unit TNT 34

5.2.4 Wiring of single-beam protective photoelectric sensors (2)

5.2.5

Transmitter - active low (NPN)

The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 2 on the TNT 34. The switching output of the receiver can
be directly connected to terminal 4.

+24V +24V
GND GND GND ) )
Optional Bridge

o

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off On

11 12 13 14 15 16 17 18 19 20

Figure 5.5: Wiring of single-beam protective photoelectric sensors (2)

The receiver input is a potential-free optical coupler input. It is essential that
terminal 5 is connected to GND potential. For this purpose, you can install a
bridge from terminal 5 to terminal 6 on the unit, or connect terminal 5 to GND.
The supply of the protective photoelectric sensors comes directly from the
24V power supply unit.

possible sensors: TLS 85, TLS 72

Wiring of single-beam protective photoelectric sensors (3)

Transmitter - active high (NPN):

The activation input of the protective photoelectric sensor can be directly con-
nected to terminal 3 on the TNT 34. The switching output of the receiver can
be directly connected to terminal 4. The receiver input is a potential-free opti-
cal coupler input. It is essential that terminal 5 is connected to GND potential.

+24V +24V
GND GND GND

Optional Bridge
k|
I
| I
]

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off (0]

n

11 12 13 14 15 16 17 18 19 20

Figure 5.6: Wiring of single-beam protective photoelectric sensors (3)

Leuze electronic

User Information TNT 33/ 34 and SMC 33/ 34 33



Test Monitoring Unit TNT 34 & Leuze

5.2.6 Wiring protective photoelectric sensors in series

(with active high (PNP) sensors only)

Several photoelectric sensor pairs can be wired in series on the TNT 34 if
multi-axle safeguarding needs to be installed on a machine or system. The
figure below illustrates a three-axle photoelectric sensor installation. It is pos-
sible to operate up to six photoelectric sensor pairs on one TNT 34.

+24V +24V +24V +24V
GND act. & GND act. S GND act. & GND

GND

Optional Bridge
|
I
|

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off O

n

11 12 13 14 15 16 17 18 19 20

Figure 5.7: Wiring of protective photoelectric sensors in series connection
Function characteristics:

The TNT 34 (terminal 1) activates the first photoelectric sensor transmitter.
The receiver is activated via the first optical path and, by using its output acti-
vates the second photoelectric sensor transmitter. The supply has to provid-
ed on each photoelectric transmitter and receiver. The feedback to the TNT
34 (terminal 4) is done by the last photoelectric sensor receiver within the
series connection. When an arbitrary light axis is interrupted, the series cir-
cuit always signals this to the TNT 34. When testing, the series circuit causes
each transmitter and receiver to be tested for functionality.
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5.2.7 Wiring the muting interface

=10

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Muting  Active  Sensor off on Muting ~ Monitoring ~ ControlL ~ Control2 Startl  Start2
o o o e e o e [ [ e o

11 12 13 14 15 16 17 18 19 20 11 12 13 14 15 16 17 18 19 20

Figure 5.8: Wiring the muting interface

The test monitoring unit TNT 34 is designed for direct connection of the safety
muting controller SMC 33 or SMC 34. Throughout the duration of the muting,
the TNT 34 tests the safety muting controller in regular intervals.

Sequence:
( C
+24V PR}
Test signal ND
from TNT 34 c
on terminal 8 CC
+24V 2 0
Response signal GND
from muting system >
on terminal 9 t
Test OK if Test every Test OK if

\ signal follows / two seconds
within a time
frame of 5 to

60 ms

\ signal follows /

within a time
frame of 5 to
60 ms

Figure 5.9: Testing sequence

The TNT 34 initiates the test by changing the signal on terminal 8 from high
(+24V) to low (GND). The muting controller conected now has between 5 and
60 milliseconds to react to the test request by changing the signal on terminal
9 from high to low. This completes the first part of the test sequence.

The second part of the test begins with a signal change from low to high on
terminal 8. Once again, the muting controller connected is given between 5
and 60 milliseconds to react to the request for signal change by changing the
signal on terminal 9 from low to high.

Note that when using a muting controller, the muting controller must satisfy
safety category 2. The safety muting controllers SMC 33 and SMC 34 satisfy
the requirements of safety category 2 according to the respective standards
and regulations.

Notice!

If the TNT 34 is operated without a muting function, this interface is not con-
nected.
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5.2.8

5.2.9

Wiring safety output

In the test monitoring unit TNT 34, two safety relay outputs are connected in
series and are available as a potential-free, normally open contact on termi-
nal 19 and 20. The release circuit may be connected to further components
that are then wired to a common EMERGENCY SHUTDOWN unit. If
required, this EMERGENCY SHUTDOWN unit must implement the function
"lock startup and restart".

Attention!
If the TNT 34 is used, the functionality of the startup and restart lock must be

provided by a supervising EMERGENCY SHUTDOWN unit or the machine’s
control system.

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off (@)

n

11 12 13 14 15 16 17 18 19 20

Release circuit
Figure 5.10: Wiring of the safety output without relay monitoring

Wiring of the message outputs

Two message outputs are integrated in the TNT 34. Both are HIGH active,
positive switching semi-conductor outputs and can be either directly connect-
ed to a PLC or control a status display of a machine. When using standard
light bulbs, the cold resistance of the filament must not be less than 2.4kOhm.

1 2 3 4 5 6 7 8 9 10

Muting Active Sensor Off (0]

n

1 12 13 14 15 16 17 18 19 20

Message output "Safety On"

Message output "Safety Off"
Figure 5.11: Wiring of the safety output with relay monitoring
The signal output "Safety off" is active whenever the safety relay output is

open. The signal output "Safety on" has the opposite function, i.e., itis active
whenever the safety relay output is closed.
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Test Monitoring Unit TNT 34

5.3

Stand-by operation:

Safety operation:

Safety field
interruption:

5.4

TNT 34 without Muting Function

tive photoelectric sensor is clear 01

(green LED "Sensor").
F 9 =

Protective Photoelectric
Sensor

During stand-by operation, the protec- 0) %%
10

Activation is not used.

The safety output is open. This state is
displayed by the red LED "Off".

Activation

In safety operation, the function of the
protective photoelectric sensor is
cyclically tested every two seconds.
The free safety field is displayed by
the green LED "Sensor".

Protective Photoelectric
Sensor

Activation

The activation signal for the TNT 34 is
present. This is also indicated by the
green LED ("Active®). T 2 s 1 5 5 7 o

The safety output is switched on. This
is indicated by the green LED ("On").

11 12 13 14 15 16 17 18 19 20

rie %

Protective Photoelectric
Sensor

If, during protection operation, the pro-
tective optoelectronic safety sensor's
beam is interrupted, or the +24 V
potential at the activation input is
switched off, the safety output of the
TNT 34 is opened (green LED "On" is
off, red LED "Off" is on).

After the safety field has been cleared L2345 678
again and the startup test has been
completed, the TNT 34 automatically
switches the safety relay output back
on again.

Activation

1 12 13 14 15 16 17 18 19 20

Error Messages on the TNT 34

The test monitoring unit TNT 34 tests the internal functions of the unit and the
periperals connected in two-second intervals.

Faults in the periphery (e.g., protective photoelectric sensor or muting con-
troller) are indicated by the flashing of the LED associated with the input in
guestion. E.g., if a fault in the muting controller is detected, the LED "Muting“
will flash.

After the fault has been rectified, the locked state may be reset by briefly
removing the operating voltage.

Equipment faults that are caused by an internal defect result in the unit going
into locked state. This locked state may also be reset by interrupting the oper-
ating voltage.
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5.5

Technical Data

Electrical data

Operating voltage Uy

24VDC +/-15%

Residual ripple <15%
Current consumption approx. 200 mA
Response time < 20ms
Delay before start-up approx. 2s
Sensors
PNP (active high, terminal 1)
Transmitter activation NPN (active low, terminal 2)
NPN (active high, terminal 3)
Receiver activation potgntlal free optical coupler input,
input current approx. 10mA
Muting

Muting test output

PNP (HIGH active)

Muting signal input

optical coupler input,
input current approx. 10mA

In and outputs

Activation input

potential free optical coupler input (HIGH
active) input current approx. 10mA

Message output Safety off

PNP transistor output, 100mA
short circuit- and polarity reversal protection

Message output Safety on

PNP transistor output, 100mA
short circuit- and polarity reversal protection

Safety output

voltage free make-contact
max. current load 4A

Fuse protection

externally with max. 4A slow blow

Overvoltage category
according to VDE 0110 part 1

3 for rating voltage 300VAC

Environmental data
Ambient temperature -20°C - +60°C
Air humidity humidity class G acc. to IEC 68 part 2-3
Storage temperature -30°C - +70°C

Protection class

IP 40 (only for application in electrical
operating rooms / switching cabinet with
minimum protection class IP 54 is suitable)

Impact resistance / Vibration resistance

EMC

acc. to EN 61496-1

Contact protection

acc. to VBG 4 and VDE 0106 part 100

Mechanical data

Housing polycarbonate, cover ABS / v-o grey

screw terminals, max. connection
Connection cross-section 2x 2,5mm acc. to DIN 46288
Mounting shap-on mounting for standard rail
Weight approx. 200g

Dimensions (H x W x D)

100mm x 78mm x 114mm
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Safety Muting Controller SMC 33/ 34

Muting Basics

It is necessary to suppress the function of the protective photoelectric sensor
for a certain period, if material has to be transported from or into the hazard-
ous area. This suppression procedure is called muting.

The safety muting controllers SMC 33 and SMC 34 have two muting prepa-
ration signals Control 1 and Control 2, as well as two muting signals Start 1

and Start 2 for the muting function.

=

Figure 6.1: Muting signals Start 1 and Start 2

Notice!

The SMC 33 and SMC 34 differ only in the maximum test response time
admissible, i.e., the SMC 33 is suitable for all applications in which sensors
are directly connected to the safety muting controller as muting actuators
(test response time 120 ms).

As the SMC 33’s successor, the SMC 34 is also suitable for applications
where an existing PLC takes over the function of the muting sensor, thanks
to a doubled test response time of 240ms.

Both are equipped with a direction detection to avoid manipulation. The
inputs Start 1 and Start 2 have to be activated in the correct order. During the
muting procedure, both signals have to be permanently present. An interrup-
tion causes immediate abortion of the muting function (drop-off of safety
relays).

Leuze electronic
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The diagram illustrates the signal flows during the muting cycle.

I I
I
'PLC! 1SMC !
I L 1
I
I
Muting 1 Al > Control 1 !
. L= |
Preparation yowor ', !
IConta(:torI I Control 2 :
—z=z=z=, X
1 *
E 1< I
: Lo Start 1 Out T |
Start 1 | r } | |
A T Startlin w ! :
[ — L L
it B |~ % | | End of Muting |
1 B ™ start2 Out S 1 e !
Start 2 I ry - ! :
1 ! £ | | I
i_A_ T Start2In I_I‘ - - |
- == | D]
1 Time depending on the respon- } IAn"t;‘r'\',aa"g"“e ‘{?ﬁ'é’mewa‘ :
| Test Start 1 B se time of the muting sensors } least 5ms \
: and Start 2 =1 ! i I
, Sms | I !
, Internal Test — w l !
smc | ) | |
, Internal Muting Test I Muting v ! "
) | Test } of the Sensors } prepared Muting Active Muting Off I
' Muting On — ‘ | I
: ! ! Arbitrary Time t

e e e e e e e e e e m— - = — — _ Intevalatleastioms _ _ _ _ _ _ _ _ _ _ 1

maximum response time for - SMC 33:  120ms
-SMC 34: 240ms

Figure 6.2: The diagram illustrates the signal flows during the muting cycle.

First, the two control signals on the SMC are activated by the control unit.
Note that the control signals might originate from different signal sources. In
the example above, the Control 1 signal comes from the PLC, the Control 2
signal has to be deduced from the pallet transport (contactor or NC drive).

For the function of the SMC, the connection order of the control signals is
without meaning. The time period between connection of the first and second
control signal can be between Oms and an infinitely long time period. Only
after both signals have been activated, the internal test of the SMC starts.
The control signals have to be permanently active during the whole muting
procedure.

The internal circuit and the connected muting light signals are tested during
a time period of 5ms.

After a successful internal test, the connected muting sensors are tested. The
SMC takes over the control function. The SMC "expects" a reaction to the
issued signhal changes from the signals of "Start 1" and "Start 2".

Each time when a change of potential is requested, the sensors are allowed
a maximum response time of 120ms for the SMC 33 or 240ms for the
SMC 34. After successful test completion of "Start 1" and "Start 2", the
muting function is prepared - the SMC hands over the controlling function to
the sensors.
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As soon as the first muting sensor is darkened, that means the signal ("Start
1") switches off, the protective photoelectric sensor output signal is sup-
pressed (muted). After a minimum time period of 5ms, the second photoelec-
tric muting sensor can be interrupted, that means "Start 2" can be switched
off. A maximum time period for this signal change is not monitored by the
device, however, this procedure must be performed before a new activation
of "Start 1" (direction detection).

"Start 1" can be re-activated after switching off of signal "Start 2" (direction
detection).

The next step in the procedure is the completion of the muting function. This
can be done in three different ways:

Switching off of the control signals
« deactivation of Control 1 (signal change from High to Low)
« deactivation of Control 2 (signal change from High to Low)
Switching on of Start 2
* activation of Start 2 (signal change from Low to High)

As soon as the SMC detects one of the mentioned signal changes, the sup-
pression of the protective photoelectric sensor signals is immediately
removed.

Case 1: End of muting through switching-off of Start 2.

I
Al —>!
Muting i, Control 1
I

1
I
.
Preparation  yotor
,_>I
Contactor, | Control 2

-

I
I
"
E
1 Start 1 Out T
| ! :
Start 1 . ro ] |
A T Start 11n 2 | |
! 1 1
e : S N h * ! !
1 \ tart 2 Out T T [
Start 2 I ro ; | !
1 I \| | |
(_A_ T Start2In * S — —
1 Time depending on the respon- } ﬁ_"[z‘r“"laa"ya"r"“s ‘?{;E}Tzewa‘
| Test Start 1 ] ‘se time of the muting sensors } least 5ms
: and Start 2 ‘

app.
5ms.

Internal Test e

I
I
linternal Muting Test "
: . } Test } of the Sensors } p’rve!?)g?gd Muting Active Muting Off
X Muting On .
I

T g ;
Arbitrary Time
e e e e = — = _ Interval,atleast10ms o _ |

I
I
I
I
I
I
I
I
I
I
I
I
I
I
End of Muting |
I
I
I
I
I
I
I
I
I
I
I
I
I
I

maximum response time for - SMC 33:  120ms
-SMC 34: 240ms

SMC 33/34

Figure 6.3: End of muting through switching-off of Start 2 (Diagram)
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Case 2: End of muting through switching-off of "Control 1"
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Start 2

Figure 6.4:
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End of muting through switching-off of "Control 1" (Diagram)

Case 3: End of muting through switching-off of Control 2

Muting
Preparation

Start 1

Start 2

Figure 6.5:

Control 1
Control 2
Lo Start 1 Out
A :_’E Start 1 In

I

1
1
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Arbitrary Time t
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maximum response time for - SMC 33:  120ms
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End of muting through switching-off of "Control 2" (Diagram)
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6.1.1 New muting
A new activation of the muting function is only possible after completion of the
basic state. The following conditions have to be fulfilled:
+ Signal "Control 1" on LOW - potential
+ Signal "Control 2" on LOW - potential
photoelectric sensor "Start 1" free
+ Signal "Start 1 IN" on HIGH - potential
photoelectric sensor "Start 2" free
+ Signal "Start 2 IN" on HIGH - potential

After that the muting can be restarted through activation of the two control
signals.

: PLC E :SMC . Basic state

Muting
i -= == 1
Preparation  oror ! | X |
—>!
IContactor, | Control 2 .

I
I I
1 AL > Control 1 |

- _— I

e E‘_E Start 1 Out I—l I I—l
|

L
L
||
]
N

1
1
Start 1 , ! |
;A :_>: Start 1 In I—I | | }
—-—Z-<Z \ | ¥
I 1
i E :‘_: Start 2 Out I—l i
Start 2 : Lo |_| | |
A :—': Start 2 In
| Test Start 1 Test Test

: and Start 2

: Internal Test
1 Muting
Al

: Muting On

Test
Test

Figure 6.6: Flow diagram for repeated muting

SMC 33/34
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6.2 Function and Commissioning

The entire muting system consist of the muting controller, a test monitoring
unit, e.g., a TNT 33, and the associated muting sensors.

Start 1 Start 2

Active Active

to TNT 33

orTNT34{—| | |_|

1 2 3 4 5 6 7 8 9 10

SMC 33/ SMC 34

1 12 13 14 15 16 17 18 19 20
i i
1 1 Muting

Control 1 Optional " Optional Light Signals
Control 2 Q

GND
+24V

Figure 6.7: Complete muting system

6.2.1 Monitored muting indicator lamps

According to EN61496-1, it is required that one or more monitored indicator
lamps with a luminance of at least 200 cd/m? and an area of at least 1 cm?
must be used to show when a contactless safety system is in override. The
indicator lamp can be connected directly to terminals 19 and 20 of the SMC.
Conventional 24V indicator lamps may be used.

Notice!
The indicator lamps must be connected under any circumstances - otherwise
it is impossible to initiate a muted state.

=10

In combination with a test monitoring unit, e.g., TNT 33, the SMC 33 and SMC
34 satisfy the requirements of safety category 2 according to EN 61496-1 or
EN 954-1.
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6.3 Display and Operating Instruments

The safety muting controllers SMC 33 und SMC 34 feature LEDs as system
status indicators.

LED1 LED 2 LED 3 LED4 LEDS LED 6

\ [\ /

\
1 \2 \3

Muting Monitoring

4 \ SSMCG/ 7 \8

9/ 10

Control 1 Control 2

Start 1 Start 2

© @ @ O @ O
11 12 13 14 15 16 17 18 19 20
Figure 6.8: Display elements SMC 33/ 34

Overview - Display and Operating Elements

LED no. LED description Function characteristics
LED 1 Muting Status display muting activated
LED 2 Monitoring Status display muting lamp
LED 3 Control 1 Status display muting preparation "Control 1"
LED 4 Control 2 Status display muting preparation "Control 2"
LED 5 Start 1 Status display muting sensor "Start 1"
LED 6 Start 2 Status display muting sensor "Start 2"
6.4 Electrical Installation

The electrical installation is only to be performed by specialized personnel.
During installation it has to be observed that supply and signal lines have to
be installed separately from power lines. Inside the switching cabinet, suita-
ble spark extinction has to be provided if using contactors. In connection with
driving motors and breaks, the corresponding manuals have to be observed.

6.4.1 Supply wiring

The safety muting controllers SMC 33 and SMC 34 are supplied with 24VDC
+/-15%. Current consumption is max. 100mA (without active muting light sig-

nals).
1 2 3 4 5 6 7 8 9 10 S
Muting  Monitoring Controll Control2 Startl Start2 ;
o™
o @ ® O ® O O
=
(0]
11 12 13 14 15 16 17 18 19 20
+24V  GND
Figure 6.9:  Supply wiring
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6.4.2

Wiring control signals

Before every muting procedure, a muting preparation signal has to be con-
nected to the inputs Control 1 (terminal 14) and Control 2 (terminal 16). Con-
trol 1 and Control 2 are HIGH active. The control signals can be connected
to the SMC 33 and SMC 34 in any order. The test of the muting sensors is
performed as soon as both signals are connected. The control signals have
to be generated by two different signal sources. That means either two con-
tactor contacts or one contactor contact and one PLC output can be used.

1 2 3 4 5 6 7 8 9 10

Muting  Monitoring Controll ~ Control2 Startl Start2

©c e e e e o

11 12 13 14 15 16 17 18 19 20

I T
Optional Bridge I I Optional Bridge
[T F— S |
H28V — —
I GND
PLCF - - = N +24V
GND

Figure 6.10: Wiring control signals

Terminals 15 and 17 must be wired to GND potential under any circumstanc-
es, as the Control inputs have been implemented as potential-free optical
coupler inputs. For convenience, the GND potential present at terminals 13
and 18 may be used for this purpose.
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6.4.3 Wiring of the muting light signal

According to EN 61496-1, one or more monitored muting light signals with a
light density of at least 200 cd/m? and an area of at least 1 cm? have to be
used to display the muting state. The SMCs offer a direct connection for a
light indicator.

1 2 3 4 5 6 7 8 9 10

Muting  Monitoring Controll Control2 Startl Start2

©c e e e e o

11 12 13 14 15 16 17 18 19 20

Figure 6.11: Wiring of the muting light signal

Notice!

This light indicator is absolutely essential for the muting function. If the indli-
cator fails, an error message is generated (LED "Monitoring” flashes). No fur-
ther muting process is possible until the bulb has been replaced or the fault
has been rectified.

=10

SMC 33/34
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6.4.4 Wiring of the muting signals Start 1 and Start 2

Muting sensors:

Throughbeam- or retro-reflective photoelectric sensors with activation input
(PNP HIGH active) can be used as muting sensors on the SMC 33 and SMC

34.

Start 1

+24V
GND

+24V
GND

Start 2

+24V
GND

|— GND

1 2 3 4 5 6

Muting Controll

© @ e O

11 12 13 14 15 16

Monitoring

Control2

7 8 9 10

Startl Start2

17 18 19 20

Figure 6.12: Wiring of the muting signals Start 1 and Start 2

The activation inputs of the sensors are connected directly to terminals 5 and
8, the switching outputs are wired to terminals 6 and 9. Terminals 7 and 10
must be connected to the sensors’ GND potential; the inputs for Start 1 and

Start 2 are floating optical coupler inputs.
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Control signals:  For the bypass function of the protective photoelectric sensor, PLC control
signals can be used. For this purpose, inputs and outputs of the PLC are
used as muting senders. The functions muting start and muting stop are then
induced by the PLC. The PLC is programmed to react on the test request of
the SMC. The test of the PLC inputs and outputs is induced before every

muting procedure while connecting the control signals.

Start 1 P L C Start 2
E A GND E A GND
1 2 3 4 5 6 7 8 9 10
Muting ~ Monitoring Controll Control2 Startl Start2
11 12 13 14 15 16 17 18 19 20

Figure 6.13: Wiring an SMC 33/ 34 in conjunction with a PLC

Attention!

The control signals control 1 and control 2 have to be generated by two dif-
ferent signal sources if a PLC is used as muting sender. Control 1 can come
from the PLC, whereas control 2 will be deduced from a contactor which
switches the conveyor belt on and off.

6.4.5

Wiring the muting interface

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off Oon

o e e o e o

11 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

Startl Start2

8 19 20

Muting ~ Monitoring ~ ControlL  Control2

o e e o

1 12 13 14 15 16 17

TNT 33
TNT 34

SMC 33
SMC 34

Figure 6.14: Wiring the muting interface

SMC 33/34

The safety muting controllers SMC 33 and SMC 34 are designed for connec-
tion to the test monitoring units TNT 33 and TNT 34. Throughout the duration
of the muting, the safety muting controller is tested at regular intervals by the
test monitoring unit. This includes the internal evaluation circuit, the muting
sensors, and the muting light indicator connected.
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6.4.6

Muting phase 1:

Muting phase 2:

Operating states with muting function

The muting process of the SMC 33 and SMC 34 may be divided into a total
of eight phases.

Phase 1:  Activation of muting preparation through connection of the con-
trol signals

Phase 2:  Activation of muting through interruption of Start 1

Phase 3:  The protective photoelectric sensor is interrupted

Phase 4:  Continuation of muting through interruption of Start 2

Phase 5. Continuation of muting through release of Start 1

Phase 6:  Protective photoelectric sensor is released

Phase 7:  End of muting through release of Start 2

Phase 8: Basic state is again obtained through deactivation of control

signals

The following figures show the muting process phase-by-phase with the
associated display status on the TNT and SMC.

The control signals are activated. The first /N Hazardous
muting phase is displayed through the .2

LEDs for control 1 and control 2. m B B D B B D B E‘%

iProtective Photoelectric Sensol

The muting sensors "Start 1" and "Start 2"

g X Start 1 D ! D Start 2

are tested in this state. If an error occurs

during this test, it is indicated by the flash-

ing LEDs "Start 1" and/or "Start 2", TR

The muting light signal is also tested. Ifa | | C:z f_ut ffﬂ t 1;*_20 e
fault in the light indicator or the cabling is

detected, the "Monitoring” LED on the | * * »° * = ° 7 ° °®
muting controller will flash. 0O 0o o ¥ o ¥ TNT

Activation of muting through interruption
of Start 1.

The indicator diode for "Start 1" goes off,
the LEDs for "Control 1" and "Control 2"
remain active.

The muting status is indicated on both
SMC and TNT by active "Muting" LEDs.

Hazardous
Area

ITTs=[TIIT:

start 1[] ! [] start2

1 2 3 4 5 6 7 8

Mode  Muting

11 12 13 14 15 16 17 18 19 20

iProtective Photoelectric Sensol

SMC

TNT
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Muting phase 3:  The protective photoelectric sensor is N\ Hazardous iProtective Photoelectric Sensol
interrupted. frea
The indicator LED for "Sensor" on the D D D D m D D D E‘%
TNT is turned off; the_LEDg for "Control 1" strt1[] ! [ sz
and "Control 2" remain active.
The safety output remains switched on. —
Y o ¥ ¥ o ¥ |swc
1 12 13 14 15 16 17 18 19 20
1 2 3 4 5 6 7 8 9 10
o ¥ o o o ¥ |mr
1 12 13 14 15 16 17 18 19 20
Muting phase 4:  Continuation of muting through interrup- /N Hazardous iPrmemive Photoelectric Sensor
. Area
tion of Start 2.
The indicator diode for "Start 2" goes off, D D D D D E[:::] D D E‘E’
the LEDs for "Control 1" and "Control 2 sart1[] ! [ sz
remain active.
1 2 3 4 5 6 7 8 9 10
¢ 0 ¥ ¥ o o smMc
1 12 13 14 15 16 17 18 19 20
1 2 3 4 5 6 7 8 9 10
o ¥ o o o ¥ [mr
1 12 13 14 15 16 17 18 19 20
Muting phase 5:  Continuation of muting through release of /N ezardous iProtective Photoelectric Sensor

Start 1.

The indicator diode for "Start 1" lights up, D D D D D D m D E‘%

the LEDs for "Control 1" and "Control 2" swrt1[] ! [ sz
remain active.

1 2 3 4 5 6 7 8 9 10

Muting

Monitoring ~ Control1

Control2 Startl

16 17 18

Start2

O

19 20

SMC

9 10
on

o ¥ o o o W |nT

11 12 13 14 15 16 17 18 19 20

SMC 33/34
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Muting phase 6:

Muting phase 7:

Muting phase 8:

Muting is continued through release of the /N Hazardos

protective photoelectric sensor. frea

The indicator diode for "Sensor" on the D D D D D D D E::D E‘%
TNT lights up; the LEDs for strt1[] ! [ sz
"Control 1" and "Control 2" remain active.

iProtective Photoelectric Sensor

1 2 3 4 5 6 7 8 9 10
Muting ~ Monitoring ~ Controll  Control2 Startl  Start2

3

11 12

o ¥ ¥ ¥ o

13 14 15 16 17 18 19 20

Mode

3 4 5 6 7 8 9 10
n

Muting  Start  Sensor

¥ © ¥ o %

SMC

TNT

11 12 13 14 15 16 17 18 19 20

End of muting through release of Start 2 Fazardous iProtective Phatoelectric Sensor
The indicator diode for "Start 2" lights up,

the LEDs for "Control 1" and "Control 2" D D D D D B D D m'g’
remain active. sart1[] ! [ sz

The "Muting” LEDs on both TNT and SMC
are switched off. T s s s o 5 s o

Muting  Montorng ~ Contoll  Conol2  Startl  Start2

1 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor off On
O 0 O ¥ o W |t

1 12 13 14 15 16 17 18 19 20

Hazardous

Basic state is again obtained through
Area

deactivation of control signals.
The indicator diodes for "Control 1" and D D D D D D D D m

iProtective Photoelectric Sensor

Control 2" go off. start1[] ! [] start2
A new muting cycle can be started by acti-
vating the control signals. I T
o ¥ o o ¥ ¥ SMC

11 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 8 9 10

Mode Muting Start Sensor Off On
© 0 O ¥ o ¥ |wr

11 12 13 14 15 16 17 18 19 20
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6.5
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Applications

In the following section, a number of examples of applications are given,
which illustrate the wide application areas of the SMC 33 and SMC 34.

Notice!

In all examples the transport direction is given via the set-up of the muting
sensors Start 1 and Start 2. The transported material must always pass the
muting sensor Start 1 first.

Attention!

The muting sensors should be set-up in the immediate vicinity of the separat-
ing safety system. After the muting process has been triggered by the muting
sensors, there must be no access to the hazardous area for persons, i.e., the
access must be "blocked" by the goods in transit.

Leuze electronic
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6.5.1 Application with throughbeam photoelectric sensors

Throughbeam photoelectric sensors may be connected directly to the SMC
33 and SMC 34 if the transmitters of the photoelectric sensors are equipped
with an activation input (PNP active high).

Guard Protective Photoelectric Sensor
A Hazardous Area E i R
L L L L
T o0 T T
Start 1 E ! T| Start2
\

N/

Throughbeam Photoelectric Sensors

Figure 6.15: Safety system for a palletiser (loader) with throughbeam photoelectric sensors
as muting sensors

Start 1 Start 2
Active||| ™ Active||| ™
to TNT 33
or TNT 34 | | | | |_ |
1 2 3 4 5 6 7 8 9 10
SMC 33/ SMC 34
11 12 13 14 15 16 17 18 19 20
| | Muting
Light Signals
Control 1 Q
Control 2
GND
+24V

Figure 6.16: Wiring the SMC and the sensors
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6.5.2 Application with retro-reflective photoelectric sensors

Retro-reflective photoelectric sensors may be connected directly to the SMC
33 and SMC 34 if the sensors are equipped with an activation input (PNP
active high).

Guard Protective Photoelectric Sensor

A Hazardous Area i

" ur - -

T

Ll
.

Retro-reflective Photoelectric Sensors

T

Start 2

Figure 6.17: Safety system for a palletiser (loader) with retro-reflective photoelectric sensors
as muting sensors

Start 1

E E

Active o1

Start 2

Active S

to TNT 33

or TNT 34

11

5

6

7

8

9

SMC 33/ SMC 34

12

13

14

15

16

17

18

19

10

20

Control 1
Control 2

Muting
Light Signals

©®

GND
+24V

Figure 6.18: Wiring the SMC and the sensors
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6.5.3 Application with safety switches

With the SMC 33 and SMC 34, it is possible to use forced-open safety switch-
es with NO/NC combination according to EN 60947 as muting sensors.

Guard Protective Photoelectric Sensor
A Hazardous Area i
D b o o b
T

Start 1 ! Start 2
\

N/

Safety Switch

Figure 6.19: Safety system for a depalletiser with safety switches according to EN 60947

Start 1 Start 2
® ] Y Y \'—‘
Active Active
to TNT 33 n n
or TNT 34 | | | | |
1 2 3 4 5 6 7 8 9 10
SMC 33/ SMC 34
11 12 13 14 15 16 17 18 19 20
| | Muting
Light Signals
Control 1
Control 2 J
GND
+24V

Figure 6.20: Wiring the SMC and the sensors
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6.5.4

Application with PLC

It is possible to use an existing PLC for the muting control, provided that the
following conditions are met:

For the muting preparation and the muting sensors, signals from the PLC are
used exclusively. In the following example application, the activation of con-
veyor belt 1 serves as muting preparation. The muting is activated while con-
veyor belt 2 is active. When conveyor belt 3 is activated, the muting is deac-
tivated.

Attention!

When PLC signals are used, it may be impossible to determine the exact
location of the goods in transit, i.e., the access to the danger area may be
open when the muting starts, instead of being blocked by the transported
material. Leuze therefore recommends the use of a lock for the transported
material, which covers the access to the danger area during the entire muting
process. The switching of the conveyor belts and the layout of the guard
system used as the material lock must be compatible with the muting control-
ler.

Protective Photoelectric Sensor

Guard
Material Lock as Guard

A Hazardous Area i
o - D
T T

J_
i\

|

Conveyor Belt 1 Conveyor Belt 2 Conveyor Belt 3

Figure 6.21: Safety system for a palletiser (loader), using PLC control signals as muting sen-
sor signals, and a lock guard.
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Conveyor Belt 1 £f r
Conveyor Belt 2 {f
Conveyor Belt 3 f
Control 1 rc |—
3
Control 2 {f r
{4
2/
Start 1 Out
4
27
Start 1 In
(L
7
Start 2 Out
[C
2J
Start 2 In
Muting On §f
1

Figure 6.22: General flow of the muting process and its associated control signals
(timing diagram)
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6.5.5 Application - continuous transport system

In the case of a continuous transport system, it is not possible to derive the
signals Control 1 and Control 2 from the conveyor belt control system.
Instead, they may be provided by a retro-reflective photoelectric sensor that
is arranged as shown in the following figure.

Guard Protective Photoelectric Sensor
/ Retro-reflective Photoelectric Sensor
for Control 1 and Control 2
Hazardous Area

\

L l {
i

o Start 1 D ! Start 2

Retro-reflective Photoelectric Sensors

min. 150 ms

Figure 6.23: Safety system for a palletiser (loader), with retro-reflective photoelectric sensors
as muting sensors and for the provision of the control signals for a continuous
transport system

Notice!

The retro-reflective photoelectric sensor® for Control 1 and Control 2 must be
positioned in such a way that the signal is present at the SMC at least 150ms
before the muting signal Start 1. In this case, the inputs Control 1 and Control
2 are connected in parallel.

=10

Inbetween pallets on the continuous transport belt, the retro-reflective photo-
electric sensor for Control 1 and Control 2 must briefly switch to "clear".
Exception: the pallets arrive immediately after one another without gaps.

SMC 33/34

D The switching output of the retro-reflective photoelectric sensor must switch when dark, i.e., when the light beam is
blocked, the switching output must be on high.
suitable sensors: PRK 96 K/P..., PRK 96 M/P... , PRK 46/44-S12
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6.5.6 Application - bidirectional muting

=10

In certain applications, it is necessary to transport the goods into the hazard-
ous area using a conveyor and then remove them along the same path after
processing. This may be the case, e.qg., for a foil wrapper.

Guard Protective Photoelectric Sensor

i/
Z l s Hazardous Area
SN

<— Start 2 Start 1 €= Move Out

T

—>Start1] ! D Start 2 —=> Move In
\
</

Retro-reflective Photoelectric Sensors

Figure 6.24: General arrangement for bidirectional muting

The detection of direction in the muting controller requires external direction
switching for the muting sensors. For this purpose, a relay with four toggle
contacts is used.

Start 1 Start 2
Active ||| Active |||
Toggling relay for
preselection of the direction [/}
(4 x NO/NC) :
Inward direction: not operated | |
Outward direction: operated L . ]_\
to TNT 33
or TNT 34 | | | | |
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
| | Muting
Light Signals
Control 2
GND
+24V

Figure 6.25: Wiring of the muting sensors, relay, and muting controller

Notice!
Note that the direction must have been preselected before the muting prep-
aration signals Control 1 and Control 2 are applied.
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6.6

6.7

Starting the Plant while the Photoelectric Safety Sensor is
Darkened

If, for example, after an emergency stop of the plant, the goods in transit
darken the photoelectric safety sensor, it is still possible to clear the test mon-
itoring units TNT 33 and TNT 34 with the safety muting controllers SMC 33
oder SMC 34 connected.

To enter this "clearing mode", the power supply to the SMC must be switched
off first. It can then only be activated if the power to the SMC returns.

The "clearing mode" is used when the SMC is used together with
through-beam or retro-reflective photoelectric sensors. When a PLC is used,
the safety system may be cleared without switching off the supply.

"clearing mode” procedure:

1. Plantin EMERGENCY STOP
2. Switch the supply on again,
wait for two seconds until ready

Switch off power supply to SMC

3. Activate the muting preparation SMC activates the muting output
Control 1 and Control 2 to high
4. Push TNT start button TNT closes the release circuit
5. Switch plant back on protective photoelectric sensor is clear
again as the transported goods are
removed

6. Plant reverts to
automatic operation

Error Messages on the SMC

The safety muting controllers indicate faults relating to the signals connected
by flashing the LED associated with the input in question. The flashing stops
once the fault has been remedied and the supply has been interrupted for a
brief period.

Equipment faults that are caused by an internal defect result in the unit going
into locked state. This locked state may be reset by briefly interrupting the
operating voltage.

Faults relating to the muting light indicator are reported by a flashing "Moni-
toring” LED. Only after the fault has been rectified, the locked state may be
reset by briefly removing the operating voltage.
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6.8

Technical Data

Electrical data

Operating voltage Uy 24VDC -10% / +15%
Residual ripple <15%
Current consumption approx. 100 mA
Delay before start-up approx. 2s

Sensors

Activation of the muting sensors

PNP (HIGH active)

Muting sensor input

potential free optical coupler input,
input current approx. 10mA

In and outputs

Muting preparation

optical coupler inputs (HIGH active)
input current approx. 10mA

Muting light signals

make-contact, 24V, max. 2A
integrated spiral-wound filament monitoring

Environmental data
Ambient temperature -20°C - +60°C
Air humidity Humidity class G acc. to IEC 68 part 2-3
Storage temperature -30°C - +70°C

Protection class

IP 40 (only for application in electrical operat-
ing rooms / switching cabinet with minimum
protection class IP 54 is suitable)

Impact resistance / Vibration resistance

EMC

acc. to EN 61496-1

Contact protection

acc. to VBG 4 and VDE 0106 part 100

Mechanical data

Housing polycarbonate, cover ABS / v-o grey
Connection screw. terminals, max. connection

cross-section 2x 2,5mm acc. to DIN 46288
Mounting snap-on mounting for standard rail
Weight approx. 200g

Dimensions (H x W x D)

100mm x 78mm x 114mm
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6.9 Muting Sensors for Use with the SMC 33 and SMC 34

6.9.1 Throughbeam photoelectric sensors

Article no. Model Operating Light Output Voltage |Connectio Feature
range source n

Series 96

LS 96M/P-1130-2 50m IR PNP 10-30V | terminals Activation input
50025223 |LSS 96M-1090-24 Transmitter
50025201 [LSE 96M/P-1130-22 Receiver

Series 46

LS 46/44.8-S12 30m IR PNP 10-30V 12m Activation input
50081245 |LSS 46.8-S12 Transmitter
50081248 |LSE 46/44-S12 Receiver

Series 3

LSR 3/44.8 6m Red light PNP 10-30V Cable Activation input
50030996 |LSSR 3.8 Transmitter
50031276 |LSER 3/44 Receiver

LSR 3/44.8-S8 6m Red light PNP 10-30V M8 Activation input
50030995 [LSSR 3.8-S8 Transmitter
50031275 |LSER 3/44-S8 Receiver

Series 95

ILS 95/44.8-L.1 8m IR PNP 10-30V 12m Activation input
50026835 (LS 95/2.8 SE-L.1 Transmitter
50026836 (ILS 95/44 E-L.1 Receiver

ILSR 95/44.8-L 8m Red light PNP 10-30V 12m Activation input
50025606 |LSR 95/2.8 SE-L Transmitter
50025608 |ILSR 95/44 E-L Receiver

Series 92

LS 92/4.8-L 12m IR PNP 10-30V 12m Activation input
50022703 |LS 92/2.8 SE-L Transmitter
50022704 |LS 92/4 E-L Receiver

LS 92/4.8-L.5 12m IR PNP 10-30V 12m Activation input

Stainless steel

50022688 |LS 92/2.8 SE-L.5 Transmitter
50022689 |[LS 92/4 E-L.5 Receiver

LS 92/4.8-S 12m IR PNP 10-30V Plug Activation input
50011218 |LS 92/2.8 SE-S Transmitter
50011217 |LS 92/4 E-S Receiver

LS 92/4.8, 6000 12m IR PNP 10-30V Cable Activation input
50023960 |LS 92/2.8 SE, 6000 Transmitter
50023961 |LS 902/4 E, 6000 Receiver

Series 97

LS 97/4.8 3m IR PNP 10-30V Cable Activation input
50006881 (LS 97/2.8 SE Transmitter
50006882 (LS 97/4 E Receiver
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6.9.2 Retro-reflective photoelectric sensors

Article no. (Type Operating Light Output Voltage |Connectio Feature
range source n
Series 96
50080476 |PRK 96 8m Red light PNP 10-30V | terminals polarized
K/P-1361-29 Activation input
50080475 [PRK 96 8m Red light PNP 10-30V 12m polarized
K/P-1361-47 Activation input
Series 46
50060920 |PRK 46/4.8-S12 12m Red light PNP 10-30V 12m polarized
Activation input
Series 3
50030919 |PRK 3/4.8-S8 2,5m Red light PNP 10-30V 12m polarized
Activation input
Series 95
50030257 |IPRK 95/4.8 L.2 3m Red light PNP 10-30V 12m polarized
Activation input
Warning output
Series 92
50014199 |IPRK 92/4.8 S 6m Red light PNP 10-30V Plug polarized
Warning output
Activation input
Series 97
50080474 [PRK 97/4.8 L 2,5m Red light PNP 10-30V 12m polarized
Activation input
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7 Appendix

7.1 Remaining Risks (EN 292-1)

The circuit proposals as shown in this manual have been tested and checked
with the highest possible care. The current standards and guidelines are ful-
filled if using the shown components and the corresponding wiring. Remain-
ing risks are present if:

» the proposed circuit concept is changed and the connected safety-rele-
vant components or protective devices are possibly not or insufficiently
included in the safety circuit.

* the user did not comply with the current safety regulations for operation,
adjustment and maintenance of the machine. Strict compliance with the
intervals for checking and maintenance of the machine is mandatory.

a
©
c
O
Q
Q
<
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