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TR-Electronic GmbH

Rotary Encoders/Sensors for Every Application

TR-Electronic — Your Partner in Automation

TR-Electronic can look back on more than 25 years of success, and is
represented worldwide with an export share of more than 40 %.
The core business comprises the development and manufacture of
industrial angular and position measuring technology, as well as
compact drive technology with integrated position control and
measurement. The company is divided into three Business Units

(BU) and is thus well positioned for further growth in the future.

Products in the Rotary Encoder Business Unit with optical or magnetic
scanning precisely acquire position in steel production, wind power
plants, cranes and ships as well as in explosion-proof versions in
painting lines. Miniature versions ensure the correct position in medical
technology. SIL3 approved absolute rotary encoders ensure the neces-
sary safety.

In the Linear Encoders Business Unit magnetostrictive position

sensors position injection molding machines, for example, or are
directly integrated into hydraulic cylinders. Cascadable distance
measurement sensors position parting units. With their high precision,
glass scales on machine tools ensure precise position. Laser sensors
based on phase difference measuring techniques position aisle stackers
in warehousing and materials handling technology.

In the Drives Business Unit angle sensors are combined with com-
pact drives: no external electronics are required, position, speed and
torque controllers, power electronics and absolute rotary encoders are
compactly integrated into the drive and thus bring intelligence directly
to the drive shaft via the field bus. Compact drives are used for diverse
applications in the printing and packaging industry and on palletizers.
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The portfolio is supplemented by the affiliated TRsystems with
customized controls, industrial PCs, hydraulic controls as well as
control units and sensors for punching and forming.

An essential factor for the success of TR-Electronic are the now more
than 300 employees who actively help to shape the product portfo-

lio with innovations and successfully implement customer projects.
Through its commitment to the regional colleges, TR-Electronic sup-
ports the high quality training of young employees and thus guarantees
the highest level of innovation and quality at its Trossingen location.
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A high degree of vertical integration allows customer-specific
requirements to be responded to very quickly. The constantly new
requirements on the mechanical design of sensors, on innovative

new operating interfaces and new plug connectors result in a rapidly
increasing product diversity. With TR-Electronic you have a partner who
can fulfil these requirements.
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ATEX Contributes to your Safety

TR-Electronic has been your leading partner in the area of explosion
protection for over a decade. The protection of foremost people, but
also property, against explosions is a matter of the highest priority.
With the housing series A_V 70, you use the interface diversity of
series 58 also in potentially explosive atmospheres such as zone 1
(gases) and zone 21 (dusts).

TR-Electronic is an accredited manufacturer for this protection solution,
therefore, flexible solutions for different interfaces can be realized in
accordance with the latest requirements. Solutions for direct interfaces
(SSI, Analog) and field buses (PROFIBUS) are equally possible.

For aggressive or hygienically sensitive environments, the complete
housing is manufactured from stainless steel — optimal protection in
flour mills and flour processing, for example.

In the standard housing, the AEV 70 can be used e.g. in excavating and
conveying systems in brown coal opencast mining, as well as in the
conveying systems of complete painting lines. Applications in plastic

Fields of application
_ transfer systems

in painting lines
_ filling/bagging plants

_ position measurement
in opencast mines
_ fuel pumps in filling stations
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~RISK MINIMIZATION IN EXPLOSIVE
ATMOSPHERE - PROTECT PEOPLE & THE ENVIRONMENT!”

mills or the woodworking industry are also possible. Protect yourself,
your employees and the environment, and you will targetedly minimize
risks in potentially explosive environments.

Thanks to ATEX, you play it safe - our devices fulfill all requirements
(CE conformity, EC conformity declaration including non-electrical
devices, certification of the QS system, operating instructions, ...).
TR-Electronic is a partner you can rely on in matters of explosion
protection.

An economic at version to combine explosion protection and functional
safety can be found in the ADV 75 (see page 8).

It covers the range of Zone 2/22. Despite its very compact design, it is
comprehensively fitted, e.g. PROFIBUS with PROFlsafe, 13 bit resolution
and 32,768 revolution and much more.

For the first time you can achieve functional safety and explosion
protection in one completely tested and approved device.

_ textile and wood processing
industry
_ geothermal energy and much more

_ motion control
in plastic mills
and flour mills

EX zones are characterized by a mixture of air and flammable gases, vapors, mists and dusts and can be everywhere where flammable cases, dusts

or liquids are produced, filled, transported or stored.
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ATEX

Definition
ATEX

Upper explosion limit — —

Oxyg en

+ Ignition source
Lower explosion limit  —— + fue,

Classification in Temperature Classes

Gases are divided into temperature classes in order to take the
different ignition temperatures into consideration. To avoid an ignition,
the maximum occurring surface temperature of a device has to be
lower than the ignition temperature of the flammable material or
mixture. Correspondingly, the devices are classified and identified
according to temperature classes. Generally, the higher temperature

class covers the lower temperature classes. A device that is labeled Classification in EX Classes
& ... ICT6 thus covers all known gases. In devices used for dust Depending on the ignition protection type, explosion-protected
explosion protection, the maximum surface temperature is specified in ~ equipment for gases, mists, vapors and dusts is divided into three
degrees Celsius. explosion groups (IIA-1IB-1IC). The explosion group indicates how

flammable gases are (explosive atmosphere). The requirements
T1 T2 T3 T4 T5 T6 demanded of the equipment increased from Il A to Il C.
400°C  300°C 200°C 135°C  100°C 85°C
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Definition
ATEX

Identification of EX Equipment
All ATEX devices have to be identified, including
non-electronic devices. Identification is structured as follows:

CE€ & Il 2D Ex tb IIIC T85°C Db

Classification into EX Zones
EX atmospheres are divided into six zones. The table below describes Level of device protection
" . . Class of temperature (max. occurring surface
how the zones are classified, according to hazardous environments —
for gases, vapors, mists on the one hand and dusts on the other. Hazard class {only for gases)
Additiona”y: a distinction is made between the risk category and the Ignition protection type (mix of leak- and pressure-proof encapsulation)
probability of a hazard occurring. EX protection pursuant to European standard
Ultimately, the EX categories are allocated describing the degree of EX atmosphere (G = Gas, D = Dusts)
safety of the device. The table shows which specifications the device  Device category
has to fulfill in order to be used in a specific zone. Naturally, the devices L Explosion group
belonging to higher categories fulfill the requirements of the lower - Explosion-protected equipment
categories. - CE labeling

Flammable S Classification of Identification of equipment
materials explosive atmospheres Device group Device category for EX atmosphere

Gases I

Vapors Il 2G 3G
I
Il 3D




Data Sheet Abstract
AEV70

ATEX EX Protection for Absolute Encoders, 10 mm shaft

+ zone 1/21, for absolute and incremental encoders

of the 58 series
+ optional stainless steel housing for aggressive environments
+ housing developed and produced by TR-Electronic

+ large range of housing variants certified \
+ solid shaft design ' .

+CE& 1 2G Ex db IIC T6

+ CE & 11 2D Ex tb 11IC T80°C

SS’ ;%%%gg CANopen De&eNeP)

Supply voltage 11...27V DC 0
Mechanically permissible speed < 6,000 min”
Shaft load (shaft end) <40 N axial, < 60 N radial Device name Explanation of
A_V70_ + _
Available interfaces PROFIBUS (set address,
s address bus can be programmed) l

avsae SSI canc: oiiei> SSI  synchronous serial interface
Capacity S.:< 11 bit/ M. < 23 bit PB PROFIBUS

S.: < 13 bit/ M.: < 30 bit co CANopen

S.: < 18 bit/ M.: < 36 bit DN DeviceNet
Incremental Rectangle S — > single turn
Resolution can be programmed 1...36,000 M ——> multi turn
Flange with centering collar 36 mm
Available shaft diameter 10 mm with surface or smooth
Dimensions typically 1...1.6 kg v

E » resolution < 13 bit
0 » resolution < 18 bit

Protection class IP 65, M > resolution < 10 bit

opt. IP 67 (with shaft sealing ring)
Working temperature -20°C...+40 °C
Vibration, DIN EN 60068-2-6 < 100 m/ s2, sine 50—2000 Hz AOV 70 l— > incremental, resolution up to 36,000
Shock, DINEN 60068-2-27 < 1000 m/ s half sine, 11 ms

106

3xMé, 8tief/deep
TK®L6+0.2, (3x120°)

370
#36 8
|
!
|
|
!
|
!

!

!

20

%10 h7

10 3xM6, 12tief/deep
TK@4L+0.2, (3x120°)

Please request detailed drawings for your configuration.

iIRelectronic




Data Sheet Abstract
AEW 70

ATEX EX Protection for Draw-Wire Encoders

+ variety of interfaces and ATEX combines them according to
the latest standard
+ type approved, optional in stainless steel
+ long life cycle, approx. 1 million cycles
+ encoder shaft with side-attached cable winch box
+ coupling is free of play and easy to assemble
+ stable, separated sprung case, compact design
+ CE & 112G Ex db IIC T6, CE € Il 2D Ex th 11IC T80°C

SSI &5 cance

— \)
DeviceNfP

Supply voltage 11...27V DC
Mechanically permissible speed < 6,000 min Housing construction <80 mm
Shaft load (shaft end) <40 N axial, < 60 N radial Translation 5 U/m +0.06 mm/U
Life cycle approx. 1 million cycles Measuring drum housing material ~ Anodized aluminum 3.3206.71
ALMgSi0.5F22
Measuring cable material Stainless steel braid 1.4401 X5
Available interfaces PROFIBUS (set address, CrNIMo 18 10
— address bus can be programmed)  Cable bending radius R >16 mm
i%%%%! SSI CANopen DeviceNe>> prog Linearity g type +0.05
Capacity S..< 11 bit/ M. < 23 bit Reproducibility 0.1 mm
S.:< 13 bit/ M.: < 30 bit
S.:< 18 bit/ M.: < 36 bit
Increme.ntal Rectangle o Reliable Protection with Encoder Wire Unit
Resolution can be programmed 1...36,000
Flange with centering collar 36 mm The TR explosion protection housing made of aluminum or stainless

10 mm with surface or smooth
typically 1...1.6 kg

Available shaft diameter
Dimensions (encoder)

steel with integrated measuring system and evaluation electronics
registers changes in angles for fixed installation application. Changes

- draw-wire encoder, up to 2 m +1.6kg in angle are transmitted via a shaft to the evaluation electronics

- draw-wire encoder, up to 10 m +3.6 kg system. The TR explosion protection housing is encapsulated in a

- draw-wire encoder, up to 25 m +7.8kg pressure-proof material and therefore, prevents a potential explosion
inside the housing from being transferred to the surrounding
explosive atmosphere.

Protection class IP 65 The construction as well as the interplay of the individual

Working temperature -20 °C...+40 °C components and the types of housing in view of how they can be

Vibration, DIN EN 60068-2-6
Shock, DINEN 60068-2-27

< 100 m /s sine 50—2000 Hz
< 1000 m / s2, half sine, 11 ms

applied in explosive atmospheres are examined by TR-Electronic
GmbH and confirmed by the appropriate labeling on the type plate.

3
2 4
—0O— K
1 [ A 67.3 mm
# il B 108.8 mm
— C without ball joint @ 20.2 mm
i with ball joint @ 12H11
$10 2 1 4xM6 x 8 deep
3 h 2 Spring drive
' 3 Measuring drum housing

5 4 Encoder with play-free
coupling take-up

5 Clearance dimensions
to coupling

A 6 Measuring cable

7 Replaceable ball joint

29

0540.1 |

Please request detailed drawings for your configuration.



Data Sheet Abstract

ADV75

Combines SIL 3/PLe Certified Encoders with an Explosion-Safe Housing

+ PROFIBUS interface with PROFIsafe protocol

+ solid shaft design

+ functional safety in accordance with DIN EN 61508: SIL3

EN ISO 13849-1: PLe

+ 13 Bit resolution, 32.768 revolutions
+ SIN/COS-signals or incremental signals to

return to position

+ CE & 113G Ex nAc lIC T6 X

+ CE & 11 3D Ex tc lIC T65°C IP64 X

"

®
PIRIO[F[ I °
BlUls proriate

TUVRhelnIand

Type Approved

mﬂ@

Supply voltage

11...27V DC

Power consumption without load

<150 mA, at 24V DC

Protection class DINEN 60529

IP 64

Working temperature

-20 °C...+40 °C

Operating humidity

98 %, non-condensing

Capacity 28 bit DIN EN 600068-3-4
Number of steps/revolution 8,192 Storage temperature -30 °C...+80 °C, dry
Revolutions 32,768 Vibration DIN EN 60068-2-6 < 100 m/s?, sine 50—2.000 Hz

Shock DIN EN 60068-2-27

< 1.000 m/s?, half sine, 11 ms

2 redundant scanning units with
internal triangulation.
Adjustable difference window.
Safety system can be externally
integrated as an option.

Capacity

Number of steps/revolution

Revolutions

The data from the internal
safety systemare not output
separately.

Transient emissions

class B, industrial environment

Protocol PROFlsafe

Transferred values secure position, safe
speed (PROFlsafe);
position, speed
(PROFIBUS)

Safety Integrity Level (SIL)

SIL 3 (DIN EN 61508)

Programmable parameters

integration time, differences win-
dow, direction of rotation, preset

Performance Level (PL)

PL e (EN ISO 13849)

PFH, overall system

8.45x10'1/h

Unsafe incremental
interface

A A-, B, B-

Mechanically permissible speed

< 6,000 min"

Shaft load (shaft end)

<50 N axial, <90 N radial

Number of impulses (fixed setting)

or

Number of impulses (fixed setting)

SIN/COS (1 Vss): 1,024 or 4,096

rectangle (RS 422): 1,024, 2,048,
4,096, 8.192, 16.384 or 32.768

Bearing life

> 3.9 x 10" revolutions at

- at the speed of revolution < 3,000 min"’
- at the operating temperature <60 °C
Permissible angular acceleration <10%rad/s?
Dimensions (typical) 1kg
676
3xM4, 6tief
- — TK$4210.2, (3x120°)
=
S| 2| 1stier 3xM4, tief
P \ TK#42+0.2, (3x120°)
oyl "
e € = [
5
10.2
18.9_ |7 «
| 1 $
19.9
4 Sk
6

12.9

Please request detailed drawings for your configuration.

i

iIRelectronic

Functional Safety



Notes

Space for ideas




10

Worldwide presence
Distribution addresses Germany / International

Headquarter

TR-Electronic GmbH

Tel.: +49/7425 228-0

Eglishalde 6 Fax: +49/7425 228-33

D-78647 Trossingen info@tr-electronic.de

Germany www.tr-electronic.de

International

Argentina Canada France Japan

AEA Aparatos Eléctricos
Automaticos
S.A.C.I.E./Asuncién 2130
AR-1419 Buenos Aires

Tel.: +54/11 - 4574 1155
Fax: +54/11 - 4574 2400
servicioalcliente@aea.com.ar
Www.aea.com.ar

Australia

Sensor Measurement Pty Ltd.
Unit 8/26 Shields Crescent
P.0. Box 1079
AU-Booragoon

Western Australia 6154

Tel.: +61/8-93 17 25 52

Fax: +61/8-93 17 24 52
sales@
sensormeasurement.com.au

www.sensormeasurement.com.au

Austria

TR-Electronic GmbH
TragGsserstraBe 117
A-8600 Bruck/Mur

Tel.: +43/38 62-5 50 06 0
Fax: +43/38 62-5 50 06 33
info@tr-electronic.at
www.tr-electronic.at

Belgium

Martek SPRL - BVBA
Rue du Broux 16
B-1320 Beauvechain
Tel.: +32/10 86 82 80
Fax: +32/10 86 82 89
info@martek.be
www.martek.be

Brazil

Grupo C+ Tecnologia
Rua dos Caetés

601 - Perdizes

BR - Séo Paulo — SP
CEP-05016-081

Tel.: +55/11-2168 6554
Fax: +55/11-2168 6555
info@ctecnologia.com.br
www.ctecnologia.com.br

TR Electronic

P.0. Box 2543, Station B
CDN-London, Ontario Canada
N6A 4G9

Tel.: +1/519-452 1999

Fax: +1/519-452 1177
customercare@trelectronic.com
www.trelectronic.com

China

TR-Electronic (Beijing) CO., LTD.
Rm. 1302, Side A, Lucky Tower
No. 3 Dongsanhuan North Road
Chaoyang District

CN-100027 Beijing, P.R. China
Tel.: +86/10 - 646 131 96

Fax: +86/10 - 646 135 51
lu.yu@tr-electronic.de
www.tr-electronic.cn

Czech Republic, Slovakia
DEL a.s.

Strojirenska 38

€Z-59101 Zdar nad Sazavou
Tel.: +420/566 657 100
Fax: +420/566 621 657
zastoupeni.tr@del.cz
www.del.cz

Denmark

TR-Electronic Danmark ApS
Hustedgardvej 22

DK-8722 Hedensted

Tel.: +45/75 89 06 03

Fax: +45/75 89 06 36
chj@tr-electronic.dk
www.tr-electronic.dk

Finland

Sarlin Oy Ab

P.0. Box 750

FI-00101 Helsinki

Tel.: +358/10 - 550 4000
Fax: +358/10 - 550 4201
info@sarlin.com
www.sarlin.com

TR-Electronic France SARL
1 Av. Christian Doppler
Batiment 2

F-77700 Serris

Tel.: +33/1-64 63 68 68
Fax: +33/1-61 10 17 66
info@tr-electronic.fr
www.tr-electronic.fr

Great Britain
TR-Electronic Limited
12a Oak Industrial Park
Great Dunmow
GB-Essex CM6 1XN

Tel.: +44/1 371-876 187
Fax: +44/1 371-876 287
info@tr-electronic.co.uk
www.tr-electronic.co.uk

India

Global-Tech (India) Pvt Ltd

404 White House

1482 Sadashiv Peth

IND-Tilak Road, Pune - 411 030
Tel.: +91/20- 2447 00 85

Fax: +91/20- 2447 00 86
info@globaltechindia.com
www.globaltechindia.com

Israel

DOR Drive Systems L.T.D.
P.0.Box 6

ISR-49910 Kibbuz Einat
Tel.: +972/3 9007595
Fax: +972/3 9007599
sales@dor1.co.il
www.dor1.co.il

Italy

Telestar S.r.l.

Via C. Colombo 13

[-22069 Rovellasca (Co)

Tel.: +39/02-96 74 02 68

Fax: +39/02-96 74 02 73
telestar@telestar-automation. it
www.telestar-automation.it

SANTEST CO. LTD.

1-60 Tsuneyoshi, 1-Chome
Konohanaku

J-Osaka 554-8691

Tel.: +81/6-6465 5561
Fax: +81/6-6465 5921
info@santest.co.jp
www.santest.co.jp

Mexico

TR Electronic

P.0. Box 2543, Station B
CDN-London, Ontario Canada
N6A 4G9

Tel.: +1/519-452 1999

Fax: +1/519-452 1177
customercare@trelectronic.com
www.trelectronic.com

Netherland

TR-Electronic Nederland BV
Postbus 1682

NL-6201 BR Maastricht
Tel.: +31/43 352 3614
Fax: +31/43 352 3555
info@tr-electronic.nl
www.tr-electronic.nl

Norway

TR Electronic Norway AS

Fusdal Terrasse 3

N-1387 Asker

Tel.: +46 708 696 533

Fax: +46 875 676 80

E-Mail: info@trelectronic.no
Homepage: www.trelectronic.no

Poland

Stoltronic-Polska Sp. z 0.0
ul. Dabrowskiego 238C
PL —93-231 Lodz

Tel.: +48/42-649 12 15
Fax: +48/42-649 11 08
stoltronic@stoltronic.pl
www.stoltronic.pl

iRelectronic




Worldwide presence

Distribution addresses Germany / International

Singapore

Globaltec Electronics (Far East)
Pte. Ltd.

50 Bukit Batok Street 23
#06-27 Midview Building
SIN-659578 Singapore

Tel.: +65/6267 9188

Fax: +65/6267 8011
info@globaltec.com.sg
www.globaltec.com.sg

Slovenia

S.M.M. d.o.o.

Jaskova 18

S1-2001 Maribor

Tel.: +386/2450 2300
Fax: +386/2450 2302
smm@siol.net
WWW.Smm.Si

South Africa

Angstrom Engineering (Pty) Ltd.

19 Tom Muller Road

P.0. Box 793
SA-Meyerton 1960

Tel.: +27/16 3620300
Fax: +27/16 3620725
info@angstromeng.co.za
www.angstromeng.co.za

South Corea

MS Intech Co., Ltd.

B-306, Gasan Digital 1 Ro 119
Keumcheon-Gu

KOR-Seoul

Tel.: +82/2-334 0577

Fax: +82/2-862 1591
sales@msintech.com
www.msintech.com

Spain, Portugal

Intertronic Internacional, SL
C/Johannes Gutenberg, 4y 6
P.I. Parque Tecnoldgico
E-46980 Valencia

Tel.: +34/96-375 8050

Fax: +34/96-375 1022
info@intertronic.es
www.intertronic.es

Sweden

TR Electronic Sweden AB
Enebybergsvégen 10B
S-182 36 Danderyd

Tel.: +46/8-756 72 20
Fax: +46/8-756 76 80
mailbox@trelectronic.se
www.trelectronic.se

Switzerland

TR-Electronic SA

14, Ch. Pré-Fleuri

CH-1228 Plan-les-Ouates/Geneve
Tel.: +41/22-7 94 21 50

Fax: +41/22-7 94 21 71
info@tr-electronic.ch
www.tr-electronic.ch

Taiwan

Asia Jyujiang Enterprise Co., Ltd.
5F., No. 456, Minguan 2nd.
Qianzhen Dist.

Kaohsiung City 80654

Taiwan (R.0.C.)

Tel.: +886/7-3385067

Fax: +886/7-3380271
asiataiwan@seed.net.tw

Thailand

T+R Electronic (Thailand) Co.,
Ltd.

120/62 Moo 8 Bang Sare

TH - Sattahip, Chonburi 20250
Tel.:+66/38 737 487
Fax:+66/38 737 171
trthailand@trelectronic.co.th
www.trelectronic.co.th

Turkey

Universa I¢-Dis Tic. ve
Mak. San. Ltd. Sti.

Cemal Giirsel Caddesi

No: 11 D: 4

TR-35600 Karsiyaka-1ZMIR
Tel.: +90/232 382 23 14
Fax: +90/232 382 23 24
info@universa.com.tr
www.universa.com.tr

USA (TR-Electronic)

TR Electronic

P.0. Box 4448

US-Troy, MI 48099

Tel.: +1/248-244-2280

Fax: +1/248-244-2283
customercare@trelectronic.com
www.trelectronic.com

USA (TRsystems)

TRS Fieldbus Systems, Inc.
666 Baldwin Court
US-Birmingham, MI 48009
Tel.: +1/586 826-9696
Fax: +1/586 826-9697
support@trs-fieldous.com
www.trs-fieldbus.com

Eastern Europe, CIS
Stoltronic Handels GmbH
Karl-Kurz Gasse 21
A-2482 Miinchendorf
Tel.: +43/2259 30133
Fax: +43/2259 30149
stoltronic@aon.at

Addresses: February 2013
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TR-Electronic GmbH
Eglishalde 6
D-78647 Trossingen

Tel. +49 (0)7425/228-0
Fax +49 (0)7425/228-33
info@tr-electronic.de

www.tr-electronic.de
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