Technical
Documentation

Technology in motion

THREE-PHASE MOTORS WITH
FLAMEPROOF ENCLOSURES

e 2

Technology ~ in Motion



We move your ideas. We don't just manufacture motors - we turn our customers
ambitious ideas into modern, innovative and reliable products that are unique
and trend-setting. We take our customers to their goal with reliability, creativity
and flexibility.
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General Information

Degrees of efficiency

Certificates and standards

Explosion protection

* Ingintion types of electrical machines

« Ignition protection types and categories of
electrical machines

Type code

Structural designs

Types

Materials, signage

Installation at normal, elevated and low temperatures

Painting, protection types, tropicalized version

Terminal compartments

Direct cable entry

Bearing

* Bearing assignment

* Bearing and seal arrangement

» Permissible radial load, deep groove ball bearings

 Permissible axial load, deep groove ball bearings

» Permissible radial load, cylindrical roller bearing

* Rotor weights CD...(Y2, Y3, Y) series

* Lubrication, bearing monitoring

* Bearing currents, isolated bearings, mechanical
limiting speeds

Shaft ends, balancing, vibration severity,

gearbox mounting and foundations

Operating noise, cooling air volume

Customised motors

* Low noise motors

* Low noise motors, sound level

* Top deck installation according to classification societies

* Universal chemistry motor

« Attachments and installations, speed sensor, backstop

+ Brake motors with mounted brake type CD...SM(N)
* Brake motors with mounted brake

type CD...SV(N) and type CD...S
*» Brake motors with built-in brake
Three-phase asynchronous motors with integrated
Frequency inverter (compact drives)
High voltage motors

Electrical design
Protective devices, stationary heating
Electrical design for motors up to 690 V

Operating characteristics

Operating characteristics for motors up to 690 V

» Permissible start-up times for standard motors,
temperature class T4, protection by PTC thermistor
temperature sensor

 Permissible switching frequencies for standard motors,

temperature class T4, protection by PTC thermistor
temperature sensor

Operation at frequency inverter

* Torque curve at frequency inverter, 50 Hz mains,
temperature class T4, 2p =2

* Torque curve on frequency inverter, 50 Hz mains,
temperature class T4,2p =4t0 8

* Torque curve at frequency inverter, 60 Hz mains,
temperature class T4, 2p =2

* Torque curve on frequency inverter, 60 Hz mains,
temperature class T4,2p =410 8

Operating data, low-voltage motors

Mains operation and inverter operation

« IE3, Mains operation 50 Hz, temperature class T4,
ns = 3000 rpm, 2p = 2

« IE3, Mains operation 50 Hz, temperature class T4,
ns = 1500 rpm, 2p = 4

* IE3, Mains operation 50 Hz, temperature class T4,
ns = 1000 rpm, 2p = 6

* IE3, Mains operation 50 Hz, temperature class T4,
ns =750 rpm, 2p = 8

* IE3, Mains operation 60 Hz, temperature class T4,
ns = 3600 rpm, 2p = 2

* IE3, Mains operation 60 Hz, temperature class T4,
ns = 1800 rpm, 2p = 4

* IE3, Mains operation 60 Hz, temperature class T4,
ns = 1200 rpm, 2p = 6
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« IE3, Mains operation 60 Hz,

temperature class T4,ns = 900 rpm, 2p = 8
« IE1, Mains operation 50 Hz,

temperature class T4, ns = 3000 rpm, 2p = 2
Inverter operation 50 Hz,

temperature class T4, ns = 3000 rpm, 2p = 2
« IE1, Mains operation 50 Hz,

temperature class T4, ns = 1500 rpm, 2p = 4
Inverter operation 50 Hz,
temperature class T4, ns = 1500 rpm, 2p = 4
« IE1, Mains operation 50 Hz,

temperature class T4, ns = 1000 rpm, 2p = 6
Inverter operation 50 Hz,
temperature class T4, ns = 1000 rpm, 2p = 6
« IE1, Mains operation 50 Hz,

temperature class T4, ns = 750 rpm, 2p = 8
Inverter operation 50 Hz,
temperature class T4, ns = 750 rpm, 2p =8
« IE1, Mains operation 60 Hz,

temperature class T4, ns = 3600 rpm, 2p = 2
Inverter operation 60 Hz,
temperature class T4, ns = 3600 rpm, 2p = 2
« IE1, Mains operation 60 Hz,

temperature class T4, ns = 1800 rpm, 2p = 4
Inverter operation 60 Hz,
temperature class T4, ns = 1800 rpm, 2p = 4
« IE1, Mains operation 60 Hz,

temperature class T4, ns = 1200 rpm, 2p = 6
Inverter operation 60 Hz,
temperature class T4, ns = 1200 rpm, 2p = 6
« IE1, Mains operation 60 Hz,

temperature class T4, ns = 900 rpm, 2p =8
Inverter operation 60 Hz,
temperature class T4, ns = 900 rpm, 2p =8
« IE2, Mains operation 50 Hz,

temperature class T4, ns = 3000 rpm, 2p = 2
Inverter operation 50 Hz,
temperature class T4, ns = 3000 rpm, 2p = 2
« IE2, Mains operation 50 Hz,

temperature class T4, ns = 1500 rpm, 2p = 4
Inverter operation 50 Hz,
temperature class T4, ns = 1500 rpm, 2p = 4
« IE2, Mains operation 50 Hz,

temperature class T4, ns = 1000 rpm, 2p = 6
Inverter operation 50 Hz,
temperature class T4, ns = 1000 rpm, 2p = 6
« IE2, Mains operation 50 Hz,

temperature class T4, ns = 750 rpm, 2p =8
Inverter operation 50 Hz,
temperature class T4, ns = 750 rpm, 2p =8
« IE2, Mains operation 60 Hz,

temperature class T4, ns = 3600 rpm, 2p = 2
« IE2, Mains operation 60 Hz,

temperature class T4, ns = 1800 rpm, 2p = 4

Partial load data

|IE3 Partial load data 50 Hz

* Power factor

IE1 Partial load data 50 Hz

« Power factor

|IE2 Partial load data 50 Hz

« power factor

« Increased performance, mains operation 50 Hz,
temperature class T4, ns = 3000 rpm, 2p = 2

* Increased performance, mains operation 50 Hz,
temperature class T4, ns = 1500 rpm, 2p = 4

* Increased performance, mains operation 60 Hz,
temperature class T4, ns = 3600 rpm, 2p = 2

* Increased performance, mains operation 60 Hz,
temperature class T4, ns = 1800 rpm, 2p = 4

 Pole-changing motors, mains operation 50 Hz,
temperature class T4, ns = 1500/3000 rpm, 2p = 4/2

« Pole-changing motors, mains operation 50 Hz,
temperature class T4, ns = 1000/1500 rpm, 2p = 6/4

 Pole-changing motors, mains operation 50 Hz,
temperature class T4, ns = 750/1500 rpm, 2p = 8/4

« Pole-changing motors, mains operation 50 Hz,
temperature class T4, fan version

* Pole-changing motors, mains operation 60 Hz,
temperature class T4

* Pole-changing motors, mains operation 60 Hz,
temperature class T4, fan version

* |[E 1 Motors with built in brake, mains operation 50 Hz,

temperature class T4,2p=2,4,6, 8

« |IE 3 Motors with built-in brake, mains operation 50 Hz,

temperature class T4,2p=2,4,6, 8
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IE 1 Motors with mounted brake, mains operation 50 Hz,

temperature class T4, 2p = 8/4, 8/2 114
Mounted brakes for motors, mains operation 50 Hz,
» Temperature class T4, Type CD...SM and ...SMN 115
» Temperature class T4, Type CD...S, type CD...SV
and ...SVN 116
Coil data for brakes 117

|IE 3,Three-phase asynchronous motors with Integrated
frequency inverter, Compact drive,

Temperature class T4,2p =2, 4 118
Noise class 4, water-cooled motors, mains operation 50 Hz,
2p = 2, 4, temperature class T4 119

Operating data, high voltage motors
High voltage motors, mains operation 50 Hz,
Temperature class T4,2p=2,4,6, 8 120

Dimensions

IE3 / IE2, Surface-cooling low-voltage motors,
Self-cooled with radial ventilation,

forced cooling with axial ventilation

« |IE3/IE2 Type IM B3, IM B6, IM B7, IM B8,

IM V5, IM V6 122
+|IE1 Type IM B3, IM B6, IM B7, IM B8, IM V5, IM V6 124
+|IE3/IE2, Type IM B5, IM V1, IM V3 126
*|IE1 Type IMB5, IM V1, IM V3 128
*IE3/IE2 Type IM B14, IM B34, IM V17, IM V18,

IM V19, IM V37 130

*IE1 Type IM B14, IM B34, IM V1, IM V18, IM V19, V37 131

Self-cooled with axial ventilation, noise class 2 and 3
*IE3/IE2,Type IM B3, IM B6, IM B7, IM B8, IM V5, IMV6 132

+|IE1 Type IM B3, IM B6, IM B7, IM B8, IM V5, IM V6 134
*IE3/IE2, Type IM B5, IM V1, IM V3 136
*|IE1 Type IM B5, IM V1, IM V3 138
Water-cooled low-voltage motors, noise class 4

Type IM B3, IM B6, IM B7, IM B8, IM V5, IM V6 140
Surface-cooled low voltage motors

* Motors with integrated frequency inverter 142
* Motors with built-in brake and built-in encoder 143

* Motors with mounted brake type CD... SM and ...SMN 144
* Motors with mounted brake type CD...S, type CD...SV
and ...SVN 145

Surface-cooled high voltage motors,
Selfecooling with radial fan

All designs 146
Terminal compartments up to 690 V 147
Spare parts 148
Wiring diagram 150

Conversion of technical units of

Measurement
in Sl units of measure 151

Your service partner 152



The idea of safety, durability and environmental friendliness
has always been rooted in our company philosophy. This led
us to develop energy-saving motors at an early stage,
irrespective of the latest European directives concerning
careful and responsible use of energy and resources.

IEC 60034-30

In order to bring together the many different national efficiency
requirements that have arisen to date, the international IEC
60034-30 standard is the first step towards globally uniform
efficiency classes for three-phase

low-voltage motors within the output range from 0.75 kW to
375 kW.

The abbreviation IE for International Efficiency is used to
define efficiency classes IE1, IE2 , IE3, .... The new edition of
IEC 60034-30-1:2014 for mains operation adds another class
(IE4) and extends the output range to 0.12 KW to 1000 kW.
Values for class IE5 are mentioned informatively.

Inverter operation is now regulated in IEC 60034-30-2.

The main difference between the old voluntary commitment of
the European Sector Committee for Electric Drives CEMEP
from 1998 and today's globally uniform requirements, apart
from the reversed order of the numbering, also lies in the
obligation to measure the degrees of efficiency in accordance
with the new procedures of IEC 60034-2-1.

The scope of IEC 60034-30-1 includes motors with the

following characteristics:

* 50 Hz and/or 60 Hz

* Rated voltage up to 1000 V

* Rated output from 0.12 kW to 1000 kW

*  Number of poles 2, 4,6 or 8

* S1 - Continuous operation and other modes where the
motor is suitable for continuous operation at the
rated output.

*  Ambient temperature: -20 °C to +60 °C

» Installation altitude up to 4000 m

EuP Directive 2005/32/EC and

ErP Directive 2009/125/EC

In Europe, the legal basis for the implementation of
environmental policy goals to reduce CO2 emissions is the
EuP Directive (2005/32/EC, Energy using Products). It was
extended in a new version in 2009, in order to cover the eco-
design of all energy-related products (ErP directive;
2009/125/EC).

The directive provides the framework for numerous
different, product-related implementing regulations.

Motor Regulation No. 2019/1781 and 2021/341
Regulation 640/2009 established requirements for the
environmentally compatible design ("ecodesign") of electric
motors and the use of electronic speed control systems
with regard to placement on the market and commissioning
for the first time.

The requirements also apply when the motors are installed
in other products.

As of July 1, 2021, successor regulations 2019/1781 and
2021/341 apply.

Compared to 640/2009 and the IEC 60034-30 standard
some of the scope has changed, and a schedule for
implementing the requirements is provided.

Staggered according to different deadlines, some of the
previous exemptions have been removed, such as:

* Fl operation and brake motors now come under the
efficiency requirements.

« Explosion-proof motors in the sense of directive
2014/34/EU (ATEX) of groups Il and Ill must be taken into
consideration (only Ex e motors remain an exception until
6/2023).

« As of July 1, 2023, 2-, 4- and 6-pole motors within the
ofrange 75 - 200 kW must be supplied in accordance with
IE4.

Excluded from the ErP engine regulation, for example, were

motors:

« with rated voltages <= 50 V.

« which are an integral part of a power unit, compact drive
or brake motor and cannot be tested independently.

» which reach operating temperatures above 400 °C .

» which operate at ambient temperatures below -30 °C .

» whose coolant temperatures at the inlet of a product are
below 0 °C or above 32 °C .

* which are completely immersed in liquid.

» which are completely enclosed and self-cooled (TENV).

» which act as replacements for identical engines
integrated into products which were placed on the
market before July 1, 2021 (Ex d) or July 1, 2023 (Ex e).



The legal requirements only concern the first placement of a Marking

motor on the market by the European manufacturer or Motors of this version contain the letter "Y” in the type
importer in the EU area. designation, and are marked with the associated efficiency
Motors that were already placed on the market may continue class IE and the efficiency, e.g. CD 80M1-2Y3 IE3 - 82.8
to be sold and put into operation after the cut-off dates. %.
Although it will not be mandatory for explosion-proof motors The high efficiencies are achieved by:
until 7/2021, our motors have complied with the efficiency
classes specified by the IEC 60034-30-1 standard, among 1. Increasing the diameter and lengthening the plate
others, since 2006. packages, while maintaining the
Depending on the design, the following requirements are axle height-related IEC mounting dimensions
achieved: 2. Increasing the use of copper
3. Using higher quality dynamo plate
1. Class IE2 - High efficiency in accordance with 4. Using lower-loss shaft seals for protection class IP 55
IEC 60034-30-1 and IP 56
2. Class IE3 - Premium efficiency in accordance with 5. Adjusting the ventilation system for standard and low-
IEC 60034-30-1 noise version (CD...A)

3. Level 2 + 3 - China Energy Label in accordance with
GB 18613-2020

Output IEC IEC IEC IEC IEC IEC IEC IEC
IE2 IE3 IE2 IE3 1IE2 IE3 IE2 IE3
CD...Y2 CD...Y3 CD...Y2 CD...Y3 CD...Y2 CD...Y3 CD...Y2 CD...Y3
[kW] 2-pole 4-pole 6-pole 8-pole
0,12 53,6 60,8 59,1 64,8 50,6 57,7 40,1 50,9
0,18 60,4 65,9 64,7 69,9 56,6 63,9 48,7 58,4
0,2 61,9 67,2 65,9 711 58,2 65,4 50,9 60,4
0,25 64,8 69,7 68,5 73,5 61,6 68,6 55,4 64,4
0,37 69,5 73,8 72,7 77,3 67,6 73,5 62,8 70,4
0,4 70,4 74,6 73,5 78 68,8 74,4 64,1 71,3
0,55 74,1 77,8 771 80,8 731 77,2 69,1 73,9
0,75 77,4 80,7 79,6 82,5 75,9 78,9 71,9 76,4
1,1 79,6 82,7 81,4 84,1 78,1 81 74,7 78,8
1,5 81,3 84,2 82,8 85,3 79,8 82,5 76,8 80,7
2,2 83,2 85,9 84,3 86,7 81,8 84,3 79,3 82,8
3 84,6 87,1 85,5 87,7 83,3 85,6 81,2 84,3
4 85,8 88,1 86,6 88,6 84,6 86,8 82,8 85,6
5,5 87 89,2 87,7 89,6 86 88 84,5 87
7,5 88,1 90,1 88,7 90,4 87,2 89,1 86 88,2
1 89,4 91,2 89,8 91,4 88,7 90,3 87,7 89,6
15 90,3 91,9 90,6 92,1 89,7 91,2 88,9 90,6
18,5 90,9 92,4 91,2 92,6 90,4 91,7 89,7 91,2
22 91,3 92,7 91,6 93 90,9 92,2 90,3 91,7
30 92 93,3 92,3 93,6 91,7 92,9 91,3 92,5
37 92,5 93,7 92,7 93,9 92,2 93,3 91,9 93
45 92,9 94 93,1 94,2 92,7 93,7 92,4 93,4
55 93,2 94,3 93,5 94,6 93,1 94,1 92,9 93,8
75 93,8 94,7 94 95 93,7 94,6 93,5 94,3
90 94,1 95 94,2 95,2 94 94,9 93,9 94,6
110 94,3 95,2 94,5 95,4 94,3 95,1 94,2 94,9
132 94,6 95,4 94,7 95,6 94,6 95,4 94,4 95,1
160 94,8 95,6 94,9 95,8 94,8 95,6 94,6 95,4

>200 95 95,8 95,1 96 95 95,8 94,8 95,6




We apply the strictest quality standards, which are checked
annually by official bodies.

Quality assurance certification first took place in 1992.

We now have certificates according to:

+ DIN EN ISO 9001:2015 for the quality management
system as well as

* ATEXn accordance with 2014/34/EU for the production
of motors with flameproof enclosures.
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The need to preserve our environment by pushing
environmentally friendly manufacturing methods, materials
and chemicals in energy-saving motors and drives was
recognized at an early stage, and incorporated into the
products. These activities, up to and including the use of

VOC-optimized paints, led to certification in accordance with:

* DIN EN ISO 14001:2015 for the environmental
management system
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In order to be prepared for the universal use of the motors
in the world’s future markets, test certificates have been
issued for the motors by various domestic and foreign
certification authorities.

+ Explosion protection approvals e.g.:
— PTB ATEX for Europe
— TR CU for Russia
— TR CU for Belarus
— TR CU for Kazakhstan
— CCCforChina
— TestSafe for Australia
— PTB IECEx worldwide

G S

» Ship classification societies e.g.:
— DNV Germanischer Lloyd (GL)
— Lloyd's Register
— Bureau Veritas
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All of the motors comply with the following international norms
and standards.

In addition to these guidelines, of course, numerous customer
specifications from the chemical and petrochemical industries
as well as the mechanical engineering area are also fulfilled.

By request, the motors can also be supplied in accordance

with the recommendations of the VIK, the Verband der
Industriellen Energie- und Kraftwirtschaft e.V. (Association

Conditions.
E.G.: Of the basic materials industry or refineries. Motors of
this type are marked VIK on the rating plate.

of the Industrial Energy and Power Industry). This makes
the motors ideally suited for the special operating

Standards
Country International Europe Germany
Title IEC International EN - CENELEC DIN/VDE
Electrotechnical European German industry
Commission Committee for Standard/Association
Electrotechnical German electrical
Standardization engineers
Rotating electrical machines IEC 60034-1 EN 60034-1 DIN EN 60034-1/
Dimensioning and operating behavior VDE 0530 Teil 1
Procedure for determining the losses and efficiency of rotating electrical IEC 60034-2-1 EN 60034-2-1 \[;IIDI\IEEO'\;:?(? 22?{3'1
machines from tests
Degrees of protection based on the overall design of rotating electrical IEC 60034-5 EN 60034-5 \I:/)II;\IEEOI\;%) gz‘i‘l'g/
machines (IP code) - Introduction
Classification of cooling methods (IC code) IEC 60034-6 EN 60034-6 DIN EN 60034-6/
VDE 0530 Teil 6
Classification of types of construction, types of installation and the IEC 60034-7 EN 60034-7 \[/)g\lE%'\;gg g'zli‘l-;”
terminal box position (IM code)
Connection designations and direction of rotation IEC 60034-8 EN 60034-8 DIN EN 60034-8/
VDE 0530 Teil 8
Noise limits IEC 60034-9 EN 60034-9 DIN EN 60034-9/
VDE 0530 Teil 9
Starting behavior of three-phase motors with squirrel-cage rotors, except IEC 60034-12 EN 60034-12 DIN EN 60034-12/
] VDE 0530 Teil 12
pole-changing motors
IEC 60034-14 EN 60034-14 DIN EN 60034-14/
Mechanical vibration of certain machines with an axle height of 56 mm VDE 0530 Teil 14
and higher; measurement, evaluation and limits of the vibration intensity
. - . . IEC 60034-30 EN 60034-30 DIN EN 60034-30/
Efficiency classification of three-phase motors with squirrel-cage rotors, )
: VDE 0530 Teil 30
except pole-changing motors (IE code)
Balancing quality 1SO 1940 - DIN ISO 1940
IEC standard voltages IEC 60038 - DIN IEC 60038
Evaluation and classifications of electrical insulations in accordance with IEC 60085 - DIN IEC 60085
their thermal behavior
Three-phase asynchronous motors for general use with standardized IEC 60072-11) EN 50347 2) DIN EN 503472)
dimensions and power ratings
Potentially explosive atmosphere - Part 0: General requirements for IEC 60079-0 EN 60079-0 DIN EN 60079-0
devices VDE 0170 Teil 1
Potentially explosive atmosphere - Part 1: Equipment protection by IEC 60079-1 EN 60079-1 DIN EN 60079-1
means of flameproof enclosure "d" VDE 0170 Teil 5
Potentially explosive atmosphere - Part 7: Device protection by means IEC 60079-7 EN 60079-7 DIN EN 60079-7
of increased safety "e" VDE 0170 Teil 6
Explosive atmPotentially esphere - Part 31: IEC 60079-31 IEC 60079-31 DIN EN 60079-31

Equipment dust explosion protection by means of housing "t"

VDE 0170-15-1




xplosion protection

Ignition protection types of electrical machines

Ignition protection

type
Code letter

Building regulation

Protection idea

Applicable to type of the electric
machine

Flameproof enclosure "d"  EN 60079-1, VDE 0170 Part 5

Equipment for zone 1+2"

All parts which are potential ignition
sources are surrounded by a flameproof
enclosure whose unavoidable sealing
surfaces are designed as ignition-proof
gaps so that if an explosive atmosphere
inside the enclosure explodes, this is not
transferred to the explosive atmosphere
surrounding the enclosure.

All motor types, e.g.
- Squirrel cage motors,

- Slip ring motors,
- Collector motors.
For all operating modes S1 to S10, for difficult
starting conditions and drives with controllable

rotation speed, e.g. by means of a frequency
inverter.

Increased safety "e" EN 60079-7, VDE 0170 Part 6

Equipment for zone 1+2"

In this case, measures must be taken to
reliably prevent the occurrence of sparks,
arcing and non-ermissible heating when
the equipment is being operated properly
and for its intended purpose.

Only squirrel-cage motors with an adapted
motor protection switch. te time condition!

Protection type "n" EN 60079-15, VDE 0170 Part 16
Electrical equipment for
potentially explosive

atmospheres.

X|

Equipment for zone 2" (zone 2 -
equipment)

Protection type for electrical equipment
with which it is ensured that the equipment
is not capable of ignitng a surrounding
potentially explosive atmosphere during
normal operation and under certain
abnormal conditions.

The usual protection methods for motors
are:

- non-sparking equipment "nA” which is
designed to minimize the risk of arcing or
sparks occurring;

- vapour-proof enclosures "nR" which are
designed to restrict the ingress of gas,
vapours and mist.

Squirrel-cage motors with IP20 protection for
enclosed spaces. For outdoor installation, IP44
protection or an IPW24 motor protection switch.

All motor types e.g.

- Slip ring motors

- Collector motors etc. with motor protection
switches and overpressure monitoring.

Preventing the escape of operationally
generated sparks. Manufacturer's information
concerning these measures.

Dust protection EN 60079-31,

VDE 0170 part 15-1

*

Operating equipment for zones
21 + 22"

This ignition protection type is based on
limiting the maximum surface temperature
of the enclosure and limiting dust ingress
by using "dust-tight" or "dust-protected”
enclosures.

All electric motors protected by enclosures with
of surface temperature limitation.

Notes
1) DIN EN 60 079-14, VDE 0165 Part 1, Project planning,

selection and installation of electrical systems



Explosion protection of flameproof motors

The motors are tested and certified by PTB in accordance
with the new European Directive 2014/34/EU (ATEX). They
therefore comply with the latest European regulations. The
directive regulates the condition of equipment and protective
systems for use in potentially explosive areas, and has been
applicable to all equipment placed on the market throughout
Europe since June 30, 2003.

Certificates according to the IECEx scheme are also available
for all motors for international applications.

The three-phase motors of the dBD, CD and BD model series
are explosion-proof in ignition protection type "flameproof
enclosure”, in accordance with IEC 60079-1, for groups 1IC or
11B and temperature classes T3 to T6.

The standard version of the motors in the CD model series
corresponds to the highest group IIC and temperature class
T4, which include all lower groups and temperature classes.
The standard version of the BD and dBD series model
correspond to group |IB and temperature class T4.

The test certificate that is issued does not contain any
electrical data for the engine concerned. It confirms the
explosion safety provided by the ignition-proof design of the
engine. The manufacturer is solely responsible for defining
the electrical data. Compliance with the temperature limits is
verified by means of appropriate testing.

11

Based on their size, motors in temperature class T4 provide
the same output as non-explosion-proof standard motors.
The rated output of motors in temperature classes T5 and
T6 must be adjusted with regard to the permissible
enclosure temperatures.

The terminal compartment is designed with explosion
protection type "Increased safety" (motor designation Ex
de) as standard. In order to adapt to the different
installation methods in the individual countries, delivery with
a terminal compartment with "flameproof enclosure" ignition
protection type is also possible (motor designation Ex d).
For this purpose, the terminal compartment is designed in
the same explosion group as the motor.

In both versions, the motor compartment and terminal
compartment are separated from each other in an
explosion-proof manner. The winding leads are led into the
terminal compartment via flameproof cable leadthroughs.

Due to their high degree of explosion protection, our motors
can be used in all potentially explosive locations in zones 1
and 2 under all operating conditions.

They can be used in potentially explosive atmospheres
where, in accordance with the local and operational
conditions, gases and vapours that form potentially
explosive mixtures with air can accumulate in hazardous
quantities. Due to their design, the motors are protected
against water, electrical, chemical, thermal and mechanical
influences in such a way that explosion protection is
maintained during use for their intended purpose.

Marking on the motor, e.g.:

C€ 0044 @ 112G Exdbeb lIC T4 Gb



xplosion protection

Ignition protection types and categories
of electrical machines

Protection against dust ingress EN 60079-31

Device group

zz:;ﬂuctive non-conductive dust Lint
Application Protection level nc 1B 1A
Zone 20 ta IP6X IP6X IP6X
Zone 21 tb IP6X IP6X IP5X
Zone 22 tc IP6X IP5X IP5X

Dust explosion protection

The dust explosion protected motors are certified by the PTB
in accordance with the new directive 2014/34/EU and are
compliant with DIN EN 60079-31.

An essential feature of dust explosion protection is the IP
protection class. Depending on the ambient conditions,
different demands are made on the dust-tightness of the
motor. It is also important for dust explosion protection to limit
the surface temperature of the motors to a value that is below
the ignition and glow temperature of the dust that occurs.

The user must determine the category, the protection level
and the maximum permissible surface temperature according
to the frequency and probability of occurrence and the type of

dust.

Marking on the motor:

Cem,,,,, @II 2D Ex tb I1IC T120°C Db

The motors can also be designed to be dust or gas explosion
proof at the same time.

Information concerning the introduction of directive
2014/34/EU (ATEX)

The regulations for the construction and operation of
electrical equipment in potentially explosive atmospheres
were defined in the European Directive 76/117/EEC and
various supplements for many years. The transition to the
two new directives, 2014/34/EU (ATEX) for manufacturers
and 99/92/EC (ATEX) for operators, represents a
fundamental reorganization of the European regulatory
framework.

Directive 2014/34/EU (formerly 94/9/EC) harmonises the
national legislation for the quality requirements of devices
and protective systems, which previously differed. This will
achieve the objectives of reducing trade barriers and
standardising the basic safety aspects within the EC. In
specialist circles, the abbreviation "ATEX" (letter
abbreviation of the French title of the directive) is often
used.

The installation requirements for operation in potentially
explosive atmospheres are regulated by directive 99/92/EC
(ATEX).

The directives were implemented into German law in 1996
in the same two-part structure via the Equipment Safety Act
with the Explosion Protection Ordinance (ExVO) for ATEX
and by the Industrial Safety and Health Ordinance
(BetrSichV) for ATEX. A whole series of old regulations,
including the ElexV, therefore ceased to be valid.

An essential feature of ATEX is an additional classification
and marking of equipment and protective systems into
categories and equipment protection levels. These
categories and protection levels were defined based on the
zoning of the operating sites that



takes place due to the probability of occurrence of potentially
explosive atmospheres. This makes direct assignment of the
operating resources for use in the individual zones of the
operating facilities easier.

The external marking of the motors that comply with the new
directive is the CE mark, and the indication of the device
group and category, e.g. "Il 2G" and the device protection
level e.g. "b" for zone 1 devices in the gas area on the
nameplate. The prerequisites for affixing the CE mark and
issuing the declaration of conformity, which comes from the
manufacturer are:

The manufacturer must provide evidence of a certified quality
assurance system in accordance with ISO 9001 with an
additional certificate for the quality assurance of the
production of explosion-proof equipment in accordance with
ATEX.

An EU type examination certificate issued by a recognized
inspection body must be available. (Not required for category
3 devices)

Until the end of the transition period (June 30, 2003),
manufacturers and operators had the option of proceeding in
accordance with both the old and the new law.

Permissible temperatures of electrical equipment

DIN EN 60079, VDE 0170
Explosion group lIA; IIB; IIC

Ignition Temperature Permissible surface

temperature of  class temperature of the equipment

the medium to including 40 °C (limit

the limit temperature) with individual

temperature testing of the ambient
temperature

above 450 °C T 450 °C

300-450 °C T2 300 °C

200-300 °C T3 200 °C

135-200 °C T4 135°C

100-135 °C T5 100 °C

85-100 °C T6 85°C

Since July 1, 2003, all new products that are placed on the market must
comply with the new ATEX directive.
Spare parts for all versions are available by request.

Existing systems may continue to be operated, but since 30.06.2006
they must fulfil the minimum requirements of ATEX.

Device Device Device . RO . . Certification
group category protection level Zoning Definition in accordance with BetrSichV obligation
for flammable gases, vapours and mists
1l 1G* a 0 Zone 0 includes areas in which a potentially explosive atmosphere consisting yes
of a mixture of air and gases, vapours or mists is present continuously, for
long periods or frequently.
1l 2G b 1 Zone 1 includes areas in which a potentially explosive atmosphere consisting yes
of gases, vapours or mists is likely to occur occasionally.
1} 3G [ 2 Zone 2 includes areas in which a potentially explosive atmosphere consisting no
of gases, mists or vapours is not expected to occur, but if it does occur, it is
likely to only occur infrequently and for a short period of time.
for combustible dusts
1] 1D* a 20 Zone 20 includes areas in which a potentially explosive atmosphere consisting yes
of dust/air mixtures is present continuously, for long periods or frequently.
1] 2D b 21 Zone 21 includes areas in which a potentially explosive atmosphere consisting yes
of dust/air mixtures is likely to occur occasionally.
1l 3D c 22 Zone 22 includes areas in which a potentially explosive atmosphere caused by no

whirled-up dust is not expected to occur, but if it does occur, it is likely to occur
only very rarely and for a short period of time.

* not usual for electric motors



xplosion protection

Ignition protection types and categories
of electrical machines

Temperature
Szl classes
T1 T2 T3 T4 T5 T6
Firedamp
protection ! Methane . ° ° ° .
(Firedamp)
Explosion . Hexane,
protection 1A Acetone, ammonia, l-amyl| acetate, benzines, Acetate dehyd, - -
. . n-Butane, .
Benzene, acetic acid n-Butyl alcohol Diesel fuels, Ether
Ethan, Cyclohexanone  Jet fuels,
Ethyl acetate, ethyl . Heating oil,
chloride Acetic crude oil1)
Carbon oxide acid anhydride,
Methane Natural gas,
(Firedamp) Liquid gas
Methanol, methyl
chloride, propane,
Toluene
. Petroleum®,
1B Coke oven gas, Butadiene-1,3 isoprene, Ethyl ether - -
Water gas Ethyl alcohol, Hydrogen
(carburized) Ethylene, hydrogen
Ethylene oxide
Carbon
lic Hydrogen Acetylene - - - disulphide

Note
1) Depending on the composition

Flammable gases and vapours are classified into
groups and temperature classes, which are
identified by abbreviated symbols consisting of
numbers and letters.

The letters from 1A to IIC define the group which
determines the formation of the flameproof gap in
the machines.

The letter T with the assignment of digits 1-6
indicates the temperature class, which defines the
permissible surface temperature of the machine.

Extracts of the groups/temperature classes
assigned for the gases and vapours are
summarised in the table shown above.

Note concerning the table:

More examples can be found in the publication
"Sicherheits- technische Kennzahlen brennbarer
Gase und Dampfe" (Technical safety codes for
flammable gases and vapours) by Nabert/Schon,
Deutscher Eichverlag, Berlin.



List of test certificates

BD .. Y3B)* CEIGL ... Y CMm..%

08 ATEX 1110 X

21 ATEX 1006 X

08 ATEX 1111 X

19 ATEX 1002 X

IECEx PTB 19.0022 X

08 ATEX 1110 X

21 ATEX 1006 X

08 ATEX 1111 X

19 ATEX 1002 X

IECEx PTB 19.0022 X

21 ATEX 1006 X

08 ATEX 1110 X

08 ATEX 1111 X

17 ATEX 1001 X

IECEx PTB 16.0003 X

08 ATEX 1110 X

08 ATEX 1111 X

17 ATEX 1001 X

IECEx PTB 16.0003 X

08 ATEX 1110 X

08 ATEX 1111 X

14 ATEX 1013 X

IECEx PTB 14.0026 X

15 ATEX 1012 X

IECEx PTB 15.0030 X

Size] co .7 BD..2
Series

63 13 ATEX1012X IECEx PTB 12.0036 X 2020312301002337 17 ATEX 1007 X
71 13ATEX1012X IECEx PTB 12.0036 X 2020312301002337 17 ATEX 1007 X
71Y 14 ATEX 1001 X  IECEx PTB 14.0001 X  2020312301002336 17 ATEX 1008 X
80 14 ATEX 1001 X IECEx PTB 14.0001 X 2020312301002336 17 ATEX 1008 X
90 14 ATEX 1001 X  IECEx PTB 14.0001 X 17 ATEX 1008 X
90 Y*_2 14ATEX1010X IECEx PTB 14.0014 X 2020312301002336 17 ATEX 1009 X
100 14 ATEX 1010 X IECEx PTB 14.0014 X  2020312301002336 17 ATEX 1009 X
112 14 ATEX 1010 X  IECEx PTB 14.0014 X 2020312301002336 17 ATEX 1009 X
112Y 15ATEX 1005 X |ECEx PTB 15.0011 X 2020312301002336 17 ATEX 1010 X
132 15 ATEX1005X IECEx PTB 15.0011 X 2020312301002335 17 ATEX 1010 X
160 16 ATEX 1022 X IECEx PTB 16.0040 X 2020312301002335 09 ATEX 1011 X
180 08 ATEX 1056 X IECEx PTB 06.0022  2020312301002334 09 ATEX 1012 X
200 08 ATEX 1081 X IECEx PTB 06.0023 ~ 2020312301002334 09 ATEX 1013 X
225 08 ATEX 1087 X IECEx PTB 06.0009 2020312301002333 09 ATEX 1011 X
250 08 ATEX 1087 X IECEx PTB 06.0009 2020312301002333 09 ATEX 1011 X
280 08 ATEX 1087 X IECEx PTB 06.0009 2020312301002333 09 ATEX 1011 X
315 08 ATEX 1087 X IECEx PTB 06.0009 2020312301002332 09 ATEX 1011 X
355 08 ATEX 1082 X IECEx PTB 06.0024  2020312301002331 09 ATEX 1014 X
400 08 ATEX 1083 X IECEx PTB 06.0036 ~ 2020312301002331 09 ATEX 1015 X
450 08 ATEX 1085 X IECEx PTB 06.0037  2020312301002331 09 ATEX 1006 X
500 % 09 ATEX 1008 X

Notes concerning ATEX marking

1) Standard series Group IIC: Il 2G Ex db eb IIC T3...T6 Gb or Ex db IIC T3...T6 Gb and/or Il 2D Ex tb IlIC T120 °C Db or Ex de IIC T3...T6 Gb or Ex de IIC T3...T6 Gb or

Ex tD A21 IP6X T85 °C ...T200 °C

2) Standard series Group 1IB: Il 2G Ex db eb IIB T3...T6 Gb or Ex db IIB T3...T6 Gb and/or Il 2D Ex tb IlIB T120 °C Db
3) Motors with built-in brake/encoder group 11B incl. hydrogen: Il 2G Ex de 1IB+H2 T3...T6 Gb or Ex d [IB+H2 T3...T6 Gb and/or Ill 2D Ex tb llIB T120 °C Db
4) Motors with built-in brake/encoder group IIB incl. hydrogen: Il 2G Ex db eb IB+H2 T4...T6 Gb or Ex d IIB+H2 T4...T6 Gb and/or Il 2D Ex tb 11IB T120 °C Db

5) Inverter box of the compact drive

6) Type dBD

7) IECEX certification: Dust marking only possible with size 63-160+280
8) Mounting brake type CM..

Test certificate for ignition protection type "flameproof
enclosure”, temperature class T3...T6 and dust protection
by housing

Type examination certificates according to Directive
2014/34/EU (ATEX) and certificates according to the IECEx
scheme are available for the CD..., BD..., dBD... and
BD...B/R, EU (EC) series. These certificates, which are issued
up to temperature class T6 for three-phase asynchronous
motors of ignition protection type "d”, do not contain any rated
data for the motor type concerned. They confirm the explosion
safety due to the tested ignition-proof and dust-tight design of
the motor. The following design variants of the rated data are
also certified, which must be confirmed by the manufacturer
by mentioning them on the motor rating plate:

Rated voltages up to 1000 V.

From size 355 up to 6600 V.

Rated frequency below or above 50 Hz, e.g. 60 Hz.
Pole-changing motors, e.g. 4/2 or 6/4 pol.

Ambient temperatures -55 °C to 60 °C.

Less than -20 °C, also without heating.

Installation altitudes higher than 1000 m above sea level.
Installation of TF (thermistors in accordance with

DIN 44081) as the sole protection against non-
permissible heating with operating mode S1, S2, S3, S4,
S5, S6, S7, S8, S9 or S10. The sole protection is
achieved only by a combination of TF and tripping
devices with test mark Il (2)G.

With TF installed as the sole protection, power can be
supplied from any variable frequency drive for motor
speed control.

Temperature classes T3 to T6.

Dust protection Il 2D for zone 21 and Il 3D for zone 22.



ype code

E K c D 112 M - 2 5
Type code 1 2 5 - 6 7
1 2|3 4|5|6 7|B|9 10]11 12 13[14]15[16]17|18 19[20]21[...
Number  Feature Characteristic Meaning
1 Explosion d Flameproof enclosure
(optional) B B-series
C C-series
2 Explosion Cc Flameproof enclosure IIC
Flameproof enclosure IIC + increased
CE safety
B Flameproof enclosure I1B
e (E) Increased safety
n Non-sparking design
3 Motor type AR Connection room
Tthree-phase AC motor, Nordenham
D production site
Three-phase AC motor, Tamel
DP production site, Poland
FG Field frequency inverter housing
IGL Lenze integrated inverter housing
M Mounting brake type ATB
4 Size -63 Size 63
-71 etc.
5 Package K, S Short package length
M Medium package length
L Long package length
L1 etc.
- Hyphen
6 Number of 4 4-pole
8/4 8/4-pole
12/8/4 12/8/4 pole
7 Version The order must be adhered to as follows when naming the motors:
X Increased performance
Y High efficiency in accordance with the Australian MEPS standard
Y2 High efficiency IE2 in accordance with EN 60034-30
Y2.1 High efficiency IE2 in accordance with EN 60034-30 (version .1)
Y2.7 High efficiency IE2 in accordance with EN 60034-30, max 7-fold starting current
Y3 Premium efficiency IE3 in accordance with EN 60034-30
Y3.1 High efficiency IE3 in accordance with EN 60034-30 (version .1)
Y4P Premium efficiency IE4 in accordance with EN 60034-30 (permanent magnet motor)
YT High efficiency in accordance with the Australian HEPS standard
H High voltage motor
A Axial fan, depending on the direction of rotation, noise class 2
AR Axial fan reduced, noise class 3
W Water cooling, noise class 4
B Built-in brake (spring pressure principle)
D Terminal box - flameproof
E Terminal box - increased safety
F Externally driven axial fan
G Encoder attachment
| Integrated inverter (compact drive)
IT Integrated inverter (compact drive) for IT network
K Direct cable entry
N Only in conjunction with mounted brake type CM - NS closed
o Without ventilation
R Built-in encoder (resolver)
S Special brake, type Kendrion (NS attachment)
SM Special brake, type ATB CM (DS attachment)
SMN Special brake, type ATB CM (NS attachment)
SV Special brake, type VIS (DS attachment)
SVN Special brake, type VIS (NS attachment)
U Peak voltage strength 2.15
0,1,2,.. Design status

Individual items may be omitted if not required.




Up to size 355 - all numbers of poles - the bearing
arrangement of the motors is designed in such a way that
they can be used as follows without additional measures on
the motor:

-IM B3 as IM B6, IM B7, IM B8, IM V5%, IM V6*
-IMB5 as IM V1%, IM V3*

-IM B35 as IM V15*, IM V35*

-IMB14 as IM V18, IM V19

Up to size 355 - all numbers of poles - the bearing
arrangement of the motors is designed in such a way that
they can be used as follows without additional measures
on the motor:

Exception: Vertical designs marked with * must be
equipped with protection against dripping water and
vertical falling in of foreign bodies

High-voltage motors from size 400 are available in IM B3,

IM B35 and IM V1.

Auvailable types in accordance with
DIN IEC 60034 part 7

other types by request

IEC code | IM B3 IM B35 IM B5 IM B6 IM B7
IEC code Il IM 1001 IM 2001 IM 3001 IM 1051 IM 1061
Explanation Foot mounting, feet at Foot mounting, feet at Flanged end shield at Foot mounting, feet on left Foot mounting, feet on
bottom bottom, with additional drive side, with access (seen from drive side) right (viewed from drive
flange mounting, with from housing side side)
access from housing side
. o o .
17 _ Al ] [
WS _E_J J l
I - I h|:'F—J
IEC code | IM B8 IM V1 IM V3 IM V5 IM V6
IEC code Il IM 1071 IM 3011 IM 3031 IM 1011 IM 1031
Explanation Foot mounting, feet on top Flange mounting at drive  Flange mounting at drive ~ Foot mounting, drive side  Foot mounting, drive side
side of flange, with access side of flange, with access at bottom on top
from housing side, drive from housing side, drive
side at bottom side on top
¢~ SRR K T F =
! - 10 (@R - . _—
J wJ
| 1 ———d
IEC code | IM B14 IM V18 IM V19 IM B34 INV15/IN V35
IEC code Il IM 3601 IM 3611 IM 3631 IM 2101 IN 2011 /1IN 2031
Explanation Flange mounting at drive  Flange mounting oatdrive ~ Flange mounting at drive  Foot installation, feet at Foot mounting, with

side of flange, no access
from housing side, drive
side at bottom

side of flange, no access
from housing side

side of flange, no access
from housing side, drive
side on top

bottom, with additional
flange attachment at drive
side of flange, no access
from housing side

additional flange mounting
at drive side of flange,
drive side at bottom / on
top, with access from
housing side




Viaterials, signage

for housing, end shields, terminal
compartment, ventilation

[eNie]

<

Materials for housing, end

]

shields, terminal compartment, ventilation

Size Housing

Housing

version

Feet

End
shield

Terminal compartment

Exe

Exd

Fan
guard

Radial fan

2-pole

4, 6, 8-pole

63

Steel

71

80

90

100

112

132

Grey cast

160 iron

180

200

225

250

280

315

355

Cast iron,
screwed on

400 Steel,

welded

450

Steel, welded

Grey cast
iron

Steel,
welded

Cast iron,
screwed on

Cast iron,
screwed on

Steel, welded

Sheet
steel

Plastic"

Plastic"

Cast aluminum
alloy?

Cast aluminum
alloy?

Plastic

Steel, welded

Steel, welded

Note

1)For special operating conditions, e.g. low temperatures, fans in cast
aluminum alloy or steel can also be supplied for the size range from 63

to 160.
2)Steel fan by request.

Signage
The rating plate and the test plate are combined into one plate and
attached to the housing. There is a duplicate in the Ex e terminal

compartment cover for motors, in accordance with the VIK

regulation.

The plates are made from stainless steel (material 1.4300).



Installation at normal, elevated and low

As standard, the motors are suitable for installation
outdoors, in dusty and humid atmospheres (industrial
climate) at ambient temperatures from -20 °C to +40 °C.
Special versions are available for an increased ambient
temperature range of -55 °C to +60°C. In these cases, an
appropriate marking is made on the test plate.

At ambient temperatures above +30 °C, the motors must
not be placed in direct sunlight. For this purpose, the
motors can be equipped with a sunshield.

At ambient temperatures above +40 °C, the power may
be reduced depending on the version of the motor
(see page 53).

For temperatures lower than -20 °C, the motors are
supplied in two versions, with or without stationary
heating, according to the tables opposite.

For versions with stationary heating, the heating must be
used to prevent the motor temperature from dropping
below -20 °C (see page 50). Heating takes place via the
motor winding.

Motors for installation on board ships and in offshore
areas can be designed in accordance with the regulations
of the relevant classification societies. To ensure safe
operation when they are used on the top deck, the motors
are equipped with a number of additional structural
measures (see page 37).

Type approval certificates from various ship classification
societies, e.g. Germanischer Lloyd, are available for
motors of this type.

Table data

Protection class

Thermal class =

Explosion protection
type group and
temperature class

temperatures

Use at low temperatures with stationary heating via

the motor winding

Component -40 °C
Marking normal
Stationary heating required
Fan special
Cable entry special
Closing plug special
Temperature special

Use at low temperatures without stationary heating

via the motor winding

Marking special special
Component routine increased increased
Steel components special special
Fastening screws special special
Fan special special
Eyebolts special special
Shaft seal normal special
Bearing grease normal special
Bearing normal special
Cable entry special special
Closing plug special special
Paint normal special
Overall length/

Type designation MNumber of poles
\ i

i

Mator Number

N

g - WH - - —= = DR

i i 303
SVSTS510 nem _ Customer-specific blank
@ c € 20°CETaEHA'C  H20KNS HC THAC. TS CO8 == " | lines e.g for operating
126 Exdoen IC T4 G MATEX YO0 & mode, dust protection
~Prouse o400 Ly

\

\
Explosion protection
type group and
temperature class

7

Switch-off time.

~
o

Approval number



Paint,
Protection types,

Tropicalized version

Paint systems Standard Standard paint | Special interior | Acid Offshore Offshore special | Offshore in acc.
paint Special colors | painting protection | standard (SP) with NORSOK
in accordance + (ST) (NO)
with RAL Inshore
Protective effect in n . . .
L C2 medium C2 medium . C3 high C5-M low C5-M medium .
AScorane With | catow C3 low Al C4 low C4 medium | C4 high Gl

Pretreatment of the
parts

all surfaces clean and grease-free, sandblasted in accordance with SA 2.5 ISO 8501-1

Cast surfaces

Two-component
zinc epoxy paint

Two-component

Single-component alkyd resin primer, min. 20 um min. 70 pm zinc-epoxy primer
1. Primer with high zinc
Steel surfaces content, min.
75 um
Single-component product based on polyvinyl butyral, min. 25 ym
Two- Two-component Two-component
Two-component Polyacrylic t polyacrylic based, | epoxy primer/ top
. based low solvent componen low solvent coat with high
2. Primer ’ epoxy primer, i 9
: ’ | content, solid content,
min. 60 ym min. 120 ym min. 60 um min. 175 pm
Two- Two-
component component
Tob coat acrylic resin acrylic resin Two-component acrylic resin single-coat paint szol-iiot?ngit
P single-coat single-coat min. 80 um Ty P
. . min. 60 um
paint, paint,
min. 60 um min. 60 ym
Paint thickness min. 80 um min. 80 um min. 80 ym min. 160 ym | min. 200 ym min. 210 ym min. 310 ym
Colour RAL 5009 RAL RAL 7031, 7032 ... RAL 7038

Mechanical strength

non-abrasive, elastic, scratch-resistant, impact-resistant

Corrosion
resistance

resistant to water, water vapour and salt water

high resistance to water, water vapour and salt water

Chemical resistance

resistant to solvents, chemicals, synthetic coolants, hydraulic fluids,

cleaning agents

high resistance to solvents, chemicals, synthetic
coolants, hydraulic fluids, cleaning agents

Temperature range

-40 °C to +130°C

-55 °C to +130 °C

Note: Other coatings, also isocyanate-free and certified in accordance with Frosio Level Ill, are available by request.

Available protection classes in accordance with
DIN IEC 60034-5

Temperature class T4 T4 T6

Size RT<40°C RT>40 <60°C RT < 40°C
63-450 IP55 IP552 IP55
63-450 IP56 - -

63-355% 1P66" - -

63-315% IP55 IP55 -

Notes:

1) IP66 not provided for in DIN EN 60034 Part 5
2) Power adjustment required
3) Bigger motors by request

4) Series CD...X

Tropicalized design

For use under the special climatic influences of
the tropics, we recommend the following version:

Protection class IP56
Stainless steel screws
Double stator winding impregnation
Special interior painting
Inshore painting

This provides optimum protection against
moisture and mould infestation.
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Size 132-160

Size 180-280 (450) from
size 315 with bolt
leadthrough

Size 250-315 (450)
Size 250 and 280 with terminal board
like size 180-280

AN
N
Version 1 Version 3
Cable entry in accordance with
EN 60079-7 Version 3

(stuffing box gland) for

introducing fixed cables Version 3

Cable entry gland in accordance with EN 600

Cable entry gland in accordance with EN 600

Version 9

Divided terminal box with strain relief clamp
inside, cable entry in accordance with EN
60079-7

Protection class

The terminal compartments comply with ignition
protection type "Increased safety" Ex e |l for gas
explosion protection in accordance with EN 60079-7 and
protection type IP56 in accordance with DIN EN 60034
Part 5 or protection typw Ex d IIC in accordance

with EN 60079-1.

For dust explosion protection, they are designed in
protection type IP 66 in accordance with EN 60079-31.
With igniton protection type Ex e Il and dust explosion
protection, they are equipped with a cable entry which
and an oil-resistant cover seal which are correspond to
the protection type. The cover screws are protected
against corrosion and captive (not with high voltage).
Cable entries for ignition protection type Ex d IIC available
by request.

Position and twistability

The terminal compartments are located on top of the
motors as standard. They can also be located at the side
by request. From size 63 and above they can each be
rotated by 4 x 90 degrees to allow connection from all
directions.

A universal housing is also available for sizes 80 to 180
so that the terminal compartment can also be converted
at a later date from top to side, for example. From size
132 and above, this can be done without turning the
leadthrough plate. Additionally mounted auxiliary terminal
compartments may restrict the rotation of the main
terminal compartment.

Cable leadthroughs and connecting terminals
The winding leads are routed into the terminal
compartment via flameproof cable leadthroughs.

With low-voltage motors, multiple or single leadthroughs
are used for AC voltage up to at least 690 V.

Special versions for 1100 V are possible (additional
price). High-voltage motors are provided with individual
leadthroughs in accordance with the rated voltage. Sizes
315-450 have terminals for cable-shoe-less connection
placed directly on the leadthrough connectors.

Terminal compartments, standard version Ex e Il

The terminal compartments of the low-voltage motors are
provided with metric threads, assigned in accordance with
DIN 42 925 with cable entries in accordance with DIN EN
50 262, and certified in accordance with DIN EN 60079-7.
From size 180, they are equipped with a screw-on plate.
Longitudinally divided terminal compartments are also
available for sizes 250 and larger.

An additional terminal compartment for thermal
monitoring or stationary heating is available by request
from size 80. It is screwed to the engine terminal
compartment. Additional terminal compartments with two
terminals are possible up to size 112, and from size 132
four and more terminals can be implemented. For sizes
355 to 450, it is fitted to the housing.

Terminal compartments for high-voltage motors
correspond to DIN 42 962. The neutral point is
implemented in a second terminal compartment by
request. The boxes comply with protection type
"Increased safety" Ex e Il in accordance with EN 60079-7
and are supplied in version 9. The different cable entry
parts (additional price) and the assignment of the threads
to the cable entry parts can be found in the table on page
22.



Terminal compartments

Entries of the mains supply lines for Ex e terminal compartments

Ver- . High

et Size 63 71 80 90| 100 112 132 160 180 | 200 225|250 280 315|355 400-450 Voltage

1 Thread M25 x1.5 M32 x1.5 M40 x1.5 M50 x1.5 M63 x1.5 M75x1,5 M63 x1.5
version
for cable 8-17.5 14-21 19-28 24-35 29-48 50-65 29-48
outer &
mm

3 IQ::ii?w M25 x1.5 M32 x1.5 M40 x1.5 M50 x1.5 M63 x1.5 by request by request
for cable 11-16 15-20 19-27 28-34 38-46
outer & by request by request
mm

9 for cable unavailable 1x @ 48-70 1x @ 48-70 | 1x O 24-54
outer @ 2x @ 24-54 2x @ 48-70
mm

Notes = Normal version

From size 132 in pole-changing version orY/Astart-up 2 mains entries each.

For thermal monitoring in all versions, 1x additional cable entry M25 x1.5.

For heating in all versions, 1x additional cable entry M25 x1.5.

For rated currents greater than 400 A, the terminal compartments have with 2 mains entries.

Clampable cross sections with Ex e for low voltage

Size Rated cross-section Rated current Terminal type Number of Connection
max. mm? max. [A] terminals thread

63-112 4 25 U-clamp? 6 M5

132, 160 10 63 U-clamp? 6 M6

180-225 70 100 Strap clamp? 6 M8

250-280 120 250 Strap clamp? 6 M12

3158, M, L1 150 31517 Round clamp? 6 M12

315 L2, L3-450 300 400" Round clamp? 6 M16

355-450 400 630" Universal terminal® 6 M20

Note 2) Connection with cable shoe without terminal possible

1) Material: Cu 3) suitable for connection with cable lug
Terminal compartment Ex d IIC Note: Cable entry parts in enclosures with type of
The terminal compartments correspond with protection protection Ex d IIC must also correspond to EN 60079-1
type "Ex d IIC" in accordance with EN 60079-1. In the and be certified.
standard version, the terminal compartments are provided These parts are not included in the scope of delivery.
with a threaded hole in accordance with Flameproof terminal compartments are also available for
DIN-ISO-13. Different thread versions such as NPT can high voltage motors.

also be supplied by request. The thread dimensions must
be specified when ordering.

Entry thread for Ex d terminal compartments for low-voltage motors

size 63 71 80 90 100 112 132 160 180 200 225 250 280 315 355-450
Thread version |\ \»g 4 5 M32x1,5 | M4OX1,5 | M50x15| M63x1,5 | M75x1.5
ISO-DIN 13 ' : : : : :
Nema-Version 34" 1 14fa” 14la” on 3n

NPT




3 ends 400V", 6 ends 400/690V" - cableNSSH5u"

Direct cable entry

Connecting cable, series ...K

3 winding leads + PE

6 Winding leads + PE

- Direct connection S/ BEEEED
- pole-changing
Size g:lr:sber el ml(t)l’rl:i)tl;trit:;nperature with temperature monitoring mlgr:‘%létﬁt:énperature with temperature monitoring
63 2-4
1 28 1 cable 1 cable 1 cable 1 cable
80 28 4 cores 7 cores 7 cores 10 cores
% 28 Cross section 1.5 mm?  Cross section 1.5 mm? Cross section 1.5 mm? Cross section 1.5 mm?
max. 20 A max. 20 A max. 20 A max. 20 A
1(1)(2) ;’g Outer & approx. 13 mm  Outer & approx. 17.5 mm Outer & approx. 17.5 mm Outer & approx. 19.5 mm
132 2-8 1 cable 2nd additional 2 cables
160 2-8 4 cores cable with 4 cores 4 cores each
Cross section 4 mm? Cross section 1.5 mm? Cross section 6 mm?
max. 36 A max. 20 A max. 36 A
Outer & approx. 18 mm  Outer @ approx. 13 mm Outer & approx. 18.8 mm
180 2-8
200 12 1 cable 3rd additional
28 4 cores cable with 4 cores
Cross section 10 mm? Cross section 1.5 mm?
max. 265 A max. 20 A
Outer & approx. 23 mm Outer @ approx. 13 mm
L2-2
225 24 1 cable 2 cables
4 cores 4 cores each
Cross section 16 mm? Cross section 16 mm?
max. 87 A max. 87 A
Outer & approx. 28 mm Outer @ approx. 28 mm
250 24 for 500 V only
1 cable
4 cores
Cross section 16 mm?
max. 87 A
Outer @ approx. 28 mm
280 2-8 for 690 V only
Notes:

Cable included in scope of delivery. Cable length 1.5 m. Special lengths

possible by request.

1) Standard power 50 Hz. In the event of deviating data, the permissible
currents of the cables must be observed.
Other cable types such as Olflex or MPRXCX available by request.

Motor with direct cable entry
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Bearing seal

The external bearing sealing of the motors taks place
using a radial or axial seal. Vertical designs with a shaft
pointing upwards can be supplied with a combined radial
and axial seal by request. This prevents water from
entering the bearing housing along the shaft. The seals
have good abrasion resistance and temperature
resistance. They are resistant to mineral oils, salt
solutions and diluted acids. Seals for media which have
not been mentioned by request.

Lubrication

The bearings of the motors up to size 280 have lifetime
lubrication. The grease filling with polyurea grease that is
required for the deep groove ball bearing that is sealed at
both sides has already been provided by the bearing
manufacturer. Measures have therefore been taken to
achieve a maintenance-free run time in accordance with
the top table on page 31.

Long-term dispenser

Relubrication and relubrication intervals

Motors from size 315 are equipped with relubrication
devices with a grease distributor. Grease relubrication
devices are also provided for motors of size 225 and
bigger which have to be equipped with roller bearings for
load reasons.

Bearing arrangements with a relubrication device receive
a filling consisting of lithium saponified grease. The
relubrication times can be found in the table on page 31.

In the case of a vertical design (V design), the
relubrication times must be halved.

Relubrication must be carried out with the same type of
grease, i.e. the same saponification component and the
same consistency. For this purpose, ATB uses a lithium
saponified rolling bearing grease with a

drip point > 185 °C (e.g. Mobil Unirex N 3), see also
information plate on motor.

The collection space in the bearing cover for the escaping
used grease is designed to be large enough to
accommodate the quantity of grease that will be produced
during the nominal service life. Flat grease nipples to

DIN 3404 with an M10x1 thread are used as grease
nipples.

It is possible to use long-term dispensers for relubrication.
Depending on the application, a maintenance-free period
of up to 12 months can be achieved. The dispensers are
designed with protection type Il 2G Ex ib IIC T6.

Nominal service life

The calculated service life is more than 50,000 operating
hours in pure coupling operation.

The max. permissible radial and axial loads are specified
in the tables on pages 27 to 29. A roller bearing service
life of

20,000 hrs was taken as the basis for the calculation.

Drives with higher radial loads, such as belt drives, can be
equipped with roller bearings at additional cost, see page
29. It should be noted that the specified minimum radial
load must always be present to ensure that proper rolling
takes place in the bearing. Special solutions are available
by request for higher axial loads, such as the ones which
may occur with helical gearing.



Bearing assignment

IE1 version
Series Number of poles DS bearing, all types NS bearing
CD .. Standard reinforced bearing ?  all designs
(fixed bearing) (floating bearing)
63 2,4 6202 2Z - - 6004 2Z
71 2,4,6,8 6202 2Z - - 6004 2Z
80 2,4,6,8 6204 2Z - - 6204 2Z
90 2,4,6,8 6205 27 - - 6205 2Z
100 2,4,6,8 6206 2Z C3 - NU 206 6206 2Z C3
112 2,4,6,8 6306 2Z C3 - NU 306 6206 2Z C3
132 2,4,6,8 6308 2Z C3 - NU 308 6308 2Z C3
160 2,4,6,8 6309 2Z C3 - NU 309 6309 2Z C3
180 2,4,6,8 6310 2Z C3 - NU 310 6310 2Z C3
200 2,4,6,8 631227 C3 - NU 312 6312 2Z C3
225 2,4,6,8 6313 2Z C3 - NU 313 6313 2Z C3
250 2,4,6,8 6315 2Z C3 - NU 315 6313 2Z C3
280 2,4,6,8 6316 2Z C3 - NU 316 6315 2Z C3
315 2 6316 C3 - NU 316 6316 C3
4,6,8 6318 C3 - NU 318 6316 C3
355 2 6318 C3 - NU 318 6318 C3
4,6,8 6320 C3 - NU 320 6318 C3
Design only Design
Vi, v3"h B3, B5
400 2 6318 C3 7318 B NU 318 by request
4,6,8 6322 C3 7322 B NU 322 by request
450 2 6318 C3 7318 B NU 318 by request
4,6,8 6324 C3 7324 B NU 324 by request
Note . . ) IE2, IE3 and MEPS version
1) only suitable for vertical operation
2) Minimum radial load required, see page 29, - Number of - -
NS designed as fixed bearing Series ol DS bearing, all types NS bearing
CD..Y2,Y3,Y Standard L‘zgg’nrg%‘)’ CD..Y2,Y3,Y
. _— (fixed bearing)
Bearing type explanation: 71 2.4.6.8 6202 27R 71
80 2,4,6,8 6205 2Z 80
ExamBIe 6315.2Z.WT,C3 % 2.4.6.8 6206 27 C3 %
6315 = Bearing size 100 2,4,6,8 6306 2Z C3 NU 306 100
27 (2ZR) = non-abrasive double seal 12 2.4.6.8 6308 27 C3 NU 308 12
C3 = bearing clearance 132 2,4,6,8 6308 2Z C3 NU 308 132
WT = polyurea grease 160 2,4,6,8 6309 27 C3 NU 309 160
180 2,4,6,8 6310 2Z C3 NU 310 180
200 2,4,6,8 6312 2Z C3 NU 312 200
225 2,4,6,8 6313 2Z C3 NU 313 225
250 2,4,6,8 63152Z C3 NU 315 250
280 2,4,6,8 6316 2Z C3 NU 316 280
315 2 6316 C3 NU 316 315
4,6,8 6318 C3 NU 318
355 2 6318 C3 NU 318 355
4,6,8 6320 C3 NU 320
Series Number of poles | DS bearing, all types | NS bearing
CD ..XY Standard e CD ..XY
(fixed bearing)
2508 2,4,6,8 63152Z C3 NU 315 2508
250M 2,4,6,8 6316 2Z C3 NU 316 250M
280S 2,4,6,8 6316 2Z C3 NU 316 280S
280M 2 6316 C3 NU 316 280M
4,6,8 6318 C3 NU 318
315 2 6316 C3 NU 316 315
4,6,8 6318 C3 NU 318




Bearing

Bearing and seal arrangement

DS fixed bearing with radialy shaft seal, standard for
sizes 63 to 160

4"//// II L
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DS NS DS fixed bearing with axial shaft seal, standard from
| size 180
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DS reinforced bearing (floating bearing; optional from
size 100) with relubrication (optional from size 225)
and combination seal (optional from size 80)




Permissible radial load, deep groove ball bearing

Fr
. Number
Y % S of poles X2 X1 Xo
P 5 / 9yY 950 1050 1160
100 1200 1310 1460
1360 1500 1670
VA

N 1510 1660 1840
[ ' 100 Y 1400 1540 1700
) ) 4//4\444 112 1760 1930 2130
X 4 i 2010 2200 2440
s’k 2220 2430 2690
X X 112Y 1960 2160 2400
2 . 0 _ o 132 (Y) 2450 2700 3000
The distance of the point of application of the force Fr 2810 3090 3430
from the shaft shoulder should not exceed the length of 3110 3430 3810
the shaft end. 160 (Y) 2340 2590 2890
X i . 2960 3270 3650
Fr = max. radial axial force (e.g. belt pull + weight of 3370 3730 4160
pulley) [N] 3720 4110 4590
2 180 (Y) 3180 3530 3970
3970 4410 4960
4550 5060 5700
9550 5010 5570 6270
_— 200 (Y) 3900 4280 4700

4930 5410 6000
5650 6190 6900
6210 6800 7500
4400 4800 5200
5300 5800 6500
6000 6700 7500
6700 7400 8300

P = Nominal motor power [kW]

n = Nominal motor speed [rpm]

D = Pulley diameter [m] 225(Y)

K = Pretension factor, which depends on the belt type, it is
approximately assumed as follows

K=3 for normal flat belts without tensioner pulley 250 (Y) 5300 5800 6400
K=2 for normal flat belts with tensioner pulley 6600 7200 8000
K=2.2 for V-belts or special flat belts 7600 8300 9200
8300 9100 10100
Specifications for size 400 and larger apply to horizontal 280 (Y) 5800 6200 6800
shaft only. 250M XY 7200 7800 8500

8400 9100 9900
7700 8700 10000

Permissible radial bearing load Fg [N] (deep groove ball

O O|HA NN OO D BDNIODBRNODDNODBARNO®ODPANCODPANOCOODRN®OODBDNODBDNODDN®D SN

. 315 (Y) 5200 5600 5900
bearing). 50 Hz 280M XY 7500 8100 8800
8400 9100 9900
Size zf“;tl’:; X1 Xo 7600 8232 8979
o 5 w00 420 450 355 (Y) 6300 6600 7000
. 20 e40 50 9200 9800 10400
- ) 200 220 250 10300 10900 11700
10280 10941 11692
4 490 530 570 400 5100 5400 5700
6 560 600 650 9300 10000 10800
8 610 660 720 10500 11300 12100
80 2 650 710 780 11400 12200 13100
4 830 900 980 450 4100 4400 4600
6 940 1020 1120 8300 8800 9500
8 1040 1130 1240 9200 9900 10600
80Y 2 700 770 840 10100 10700 11500
90 4 880 970 1060
6 1010 1100 1220
8 1110 1220 1340




Bearing

Permissible axial load, deep groove ball bearings

Permissible axial bearing load Fa [N]. 50Hz
for designs Size 3000 rpm 1500 rpm 1000 rpm 750 rpm
Load according to | Load according to | Load according to | Load according to

«N N- | <N N-o | <N No | <N No |

IM B3, IM B5, IM B35 63 200 500 300 600 - - - -
71 200 500 300 600 400 700 500 800
— 80 500 700 700 800 800 1000 1000 1100
80 Y /90 500 700 700 900 900 1100 1000 1200
90 Y /100 900 1000 1200 1300 1400 1500 1500 1700
T 100 Y /112 1300 1400 1700 1800 200 2200 2300 2400
i 112Y/132(Y) 1700 2100 2300 2700 2800 3200 3100 3600
160 (Y) 2100 2700 3000 3500 3500 4100 4000 4600
- 180 () 2500 3200 3400 4100 4100 4800 4600 5400
200 (Y) 3200 4100 4400 5300 5300 6200 6100 6900
; S 225 (Y) 3400 4900 4800 6300 5700 7300 6600 8100
250 (Y) 4300 5800 5900 7400 7100 8600 8100 9600
280 (Y) 4500 6300 6200 8000 7600 9400 8500 10300
< 315(Y) 4100 5900 6600 8600 7800 9800 9100 11100
355 (Y) 4700 6700 6800 10400 8400 12000 9900 13500
400 4200 6200 7300 11300 8700 12700 9900 13900
450 3700 5700 6300 10700 7900 13200 9100 13500
IN Nt | IN Nt | N Nt | N Nt |
IMV1, IM V5, IM V15 63 200 500 600 400 - - - -
71 200 500 300 600 400 700 500 800
80 500 700 700 900 800 1000 900 1200
80Y /90 500 800 700 1000 800 1200 900 1300
90 Y /100 800 1100 1100 1400 1300 1600 1400 1800
100 Y /112 1200 1500 1600 2000 1900 2400 2200 2600
'k 112Y/132(Y) 1500 2300 2100 3000 2500 3500 2900 3900
| 160 () 1800 3100 2600 4000 3100 4700 3500 5200
180 (Y) 2100 3700 2800 4900 3400 5600 4000 6300
“‘!l J 200 (Y) 2600 4900 3700 6300 4500 7300 5100 8200
L=_=, 225 (Y) 2600 5900 3700 7700 4500 8900 5400 9800
= —[]_—' 250 (Y) 3300 7100 4500 9300 5500 10700 6300 12000
280 (Y) 3000 8300 4100 10800 5500 12100 6100 13700
315(Y) 600 10400 1800 14900 2000 17600 3300 18900
355 (Y) 100 12800 700 18800 1100 21900 2500 23400
400 7300 0 19400 0 22100 0 23600 0
450 4800 0 14700 0 16900 0 18000 0
IN Nt | IN Nt | N Nt | N Nt |
IM V3, IM V6, IM V35 63 500 200 600 400 - - - -
71 500 200 600 400 700 500 700 500
80 600 500 800 700 900 900 1100 1000
80Y /90 700 600 900 800 1000 1000 1100 1100
90 Y /100 900 900 1200 1300 1400 1500 1600 1700
'_[]_ 100 Y /112 1300 1400 1700 1900 2000 2200 2300 2500
=== 112Y/132(Y) 2000 1900 2500 2600 2900 3100 3300 3400
=ﬁ. 160 (Y) 2400 2600 3100 3500 3600 4200 4000 4700
[ ||_“ 180 (Y) 2800 3000 3600 4100 4200 4900 4700 5600
i = 200 (Y) 3500 4100 4600 5400 5300 6500 5900 7300
{ 225 (Y) 4100 4400 5200 6200 6000 7400 6900 8300
! 250 (Y) 4800 5600 6100 7700 7100 9200 7800 10500
280 (Y) 4800 6500 5900 900 7300 10300 7900 11900
315(Y) 2400 8600 3800 12900 4000 15600 5300 16900
355 (Y) 2100 10800 4300 15200 4700 18300 6100 19800
400 7300 0 19400 0 22100 0 23600 0

450 4800 0 14700 0 16900 0 18000 0




Permissible radial load, cylindrical roller bearing

Permissible radial bearing load Fg [N] (cylindrical roller
bearing), minimum load.

; Frm
Size Efu ;L?:; Xp i Xo witRhmxno
Fe 100 2759 3033 3367 220
3392 3729 4139 205
' ﬁ 3826 4206 4669 200
_, 4176 4500 5095 198
> 100Y 3702 4054 4480 277
| 112 3766 4984 5507 255
. e 3766 5621 6212 248
*; r>"= 3766 6137 6780 245
X, %o 112Y 5782 6363 7073 475
132 (Y) 6451 7814 8686 428

6451 8818 9802 412
6451 9641 10717 404
3900 5582 7958 599

The distance of the point of application of the force Fg
from the shaft shoulder should not exceed the length 160 (Y)

of the shaft end. 3900 5582 9803 536
3900 5582 9803 515

Fr = max. radial axial force (e.g. belt pull + weight of 3900 5582 9803 505
pulley) [N] 180 (Y) 7912 8735 9749 748
2 8900 10715 11959 662

8900 12108 13513 633

8900 13196 14727 619

9550 200 (Y) 10869 11918 13191 1102

12180 14680 16248 957
12180 16575 18345 909
12180 18050 19978 885
12850 14319 15672 1302
12850 17158 19220 1124
12850 19377 21706 1065
12850 19392 23719 1035
12300 18385 20871 1795
12300 18385 25620 1519
12300 18385 28920 1427
12300 18385 31497 1381

P = Nominal motor power [kW]
n = Nominal motor speed [rpm] 225 (Y)
D = Pulley diameter [m]
K = Pretension factor, which depends on the

belt type, it is approximately assumed as follows
K = 3 for normal flat belts without tensioner pulley
K = 2 for normal flat belts with tensioner pulley 250 (Y)
K=2.2 for V-belts or special flat belts

Specifications for size 400 and larger apply to

horizontal shaft only. 280 (Y) 15300 20423 22313 2060
15300 22611 27359 1733

15300 22611 31044 1624

15300 22611 31044 1570

315 (Y) 9800 14183 21892 2060

L2,L3 5800 8394 15187 2060

315 (Y) 13500 20566 32744 2228

L2,L3 8500 12949 27171 2228

315 (Y) 8 12500 19043 36426 2073

L2, L3 ,8 7600 11578 24294 2073

355 (Y) 16800 24127 25751 2692

L3 15000 21542 25481 2692

Minimum load Fr min with x, 355 (Y) 12400 18475 36219 2930
Due to their reinforced design, the bearings must be L3 12000 17879 35051 2930
loaded with at least the forces specified in the table. 355 (Y) 10280 15316 30027 2698
Even an unloaded test run can lead to damage. 10280 15316 30027 2698
400 22171 23265 24472 2581

20000 30096 45197 3675

19000 28591 50501 3369

18000 27087 54618 3216

450 20598 21823 23202 2692

40000 47774 51495 4409

L2 34200 47537 50949 4409

450 32500 49311 56917 4023

OB IBRINOIO|BRINOIO|RIBRININIOIOIRIBRININIOIDRAINIODBAINODBARINODBRINODBARINODBARNODBANODRANCODRAN

31000 47034 61566 3829

Values for high-voltage motors by request.




Bearing

Rotor weights for C

Rotor weights [kg]

sl 2p=2 2p=4 2p=6 2p=8
ze Type Y 3000 rpm 1500 rpm 1000 rpm 750 rpm
63 Y2,Y3Y M1 by request 1,6 - -
M2 by request 1,9 - -
63 M1 1,5 1,8
M2 1,5 1,8
71 M1 1,4 1,5
M2 1,6 1,9 2,6 2,6
80 M1 2,2 2,7 37 37
M2 2,7 3,3 4,5 4,5
90 S 80M1...Y2,Y3,Y 3 3,7 4,5 4,5
L 80M2...Y2,Y3,Y 3,5 4,4 58 58
100 L 4,9 8,4
L1 90S...Y2,Y3)Y 4,9 58 6,9 6,9
L2 90L...Y2,Y3Y 5,6 6,8 8,4 8,4
112 M 100L...Y2,Y3)Y 6,5 9,9 12,1 12,1
132 S 112M...Y2,Y3,Y 15,2 19 17,6
S1 112M...Y2,Y3,Y 10,7
S2 12,4
13282...Y2,Y3)Y 15,7
M 132S...Y2,Y3)Y 16,7 17,3 16
132M...Y2,Y3)Y 23,7 19,2
M1 132M...Y2,Y3,Y 19,4
M2 132M2...Y2,Y3,Y 22,2
132M2...Y2,Y3,Y 24,5
160 M 31,9 38,1
...Y2,Y3)Y 33 40,9
M1 ...Y2,Y3)Y 20,8 28,7
M2 ...Y2,Y3)Y 24,7 34,3
L 27,5 33 40,9
..Y2 27,5 34,1 40,9
..Y3, Y 27,5 37,3 46,2 42,7
180 M 38,5 48,5
..Y2,Y3)Y 38,5 51,6
L 51,6 61,4 67,6
...Y2 51,6 61,4 67,6
Y3, Y 55,9 61,4 67,6
200 L ...Y2,Y3)Y 74 95,9
L1 ...Y2,Y3)Y 50,4 51,1
L2 ...Y2,Y3)Y 61,4 84,4
225 S ...Y2,Y3)Y - 93,7 104,3
M ...Y2,Y3)Y 76 108 122 122
250 M ..Y2,Y3)Y 99 136 156 176
280 S ...Y2,Y3)Y 109 144 148 179
M ...Y2,Y3)Y 122 163 171 207
315 S ..Y2,Y3Y 155 215 269 250
M ...Y2,Y3Y 181 261 300 290
L1 ...Y2,Y3)Y 208 293 360 338
L2 ...Y2,Y3)Y 260 338 491 452
L3 ...Y2,Y3)Y 340 465 576 576
355 M 582,5 629
L1 450 605 727 727
L2 486 656 879 880
L3 548 737
400 M 856 1006 1147
L 688 936 1107 1264
450 M 1066 1237 1399
L 1148 1340 1541

500 by request




Lubrication, bearing monitoring

Maintenance-free run time with lifetime lubrication and coupling operation for horizontal designs

Motors with standard power
Number of RT 40 °C

Motors with increased power (...X, ...W)
Number of

Size poles Size Poles RT 40 °C
63-71 2 20000 h 63-71 2 20000 h
4,6,8 40000 h 4,6,8 40000 h
80-90 2 20000 h 80-90 2 15000 h
4,6,8 40000 h 4,6,8 30000 h
100-132 2 20000 h 100-132 2 10000 h
4,6,8 40000 h 4,6,8 20000 h
160-280 2 20000 h 160-280 2 7500 h
4,6,8 40000 h 4,6,8 15000 h

Relubrication times for horizontal designs

Relubrication time for motors with standard

Relubrication time for motors with increased power (...X, ...W)

power
Speed Speed

Room temperature up to 1800 rpm up to 3600 rpm Room temperature up to 1800 rpm

40 °C 5000 h 2500 h 5000 h 2500 h

50 °C 2500 h 1000 h 2500 h 1000 h

60 °C 2000 h 500 h - -

Vibration transducer and box

Bearing monitoring

For condition monitoring of the bearing, the motors can be
equipped with temperature sensors, shock pulse
transducers and vibration transducers.

PT100 temperature sensors are mounted inside the
flameproof enclosure at the bearing points. Standard
version withn 2-wire circuit, 3 or 4-wire circuit optional. The
connection is made either in the main terminal compartment
or in separate additional compartments, which are attached
to the main box or the motor housing, depending on the
design. The wiring and design of the boxes can be
implented with the Ex d, Ex e or Ex i protection type, as
required.

For wear condition monitoring, shock pulse nipples can be
mounted on the outside of the end shields from size 132.
This makes monitoring with mobile recording devices
possible. For remote monitoring, it is also possible to use
hard-wired shock pulse or vibration transducers. The
individual transducers are brought together in a separate
terminal compartment. The connection takes place with
protection type Ex ia IIC T4.



Bearing

Bearing currents, isolated
bearings,mechanical limit speeds

Bearing currents, isolated bearings

A voltage along the shaft can occur in mains-fed motors
because of magnetic unbalances. This shaft voltage leads
to equalizing currents between the rotor and the stator,
which flow through the roller bearings. If the voltage
exceeds a peak value of

500 mV, the bearings can be damaged. This risk is only
present with bigger axle heights.

Operation on the frequency converter can intensify these
effects. The design of the inverter has a decisive influence
in this case. Pulse inverters generate extremely high-
frequency voltages and currents depending on the clock
frequency and the pulse modulation.

These effects are minimized by output filters in the
inverters.

of the motor housing so that the currents circulating
between the inverter and the stator can flow away via this.

High-voltage motors are always fitted with an insulated
bearing at the counter drive side.

Mechanical limit speeds

When the motors are being operated above the rated
speed, the limits of the roller bearings, the strength of the
rotating parts, critical rotor speeds and the peripheral speed
of the fans must be observed. The limiting speeds specified
in the adjacent table may already require measures such as
special fans, special bearings or special balancing.

The speeds specified in the operating data starting on page
62 for inverter operation, are

To avoid bearing damage, an insulated bearing is therefore zchieved with the standard motor..

always installed at the counter drive side of motors for
inverter operation from size 315. The operator must also
provide wide-area grounding

Mechanical limit speeds

Number of

poles Assembly 63/71 80 20 100 112 132 160 180 200 225 250 280 315 355 400 450

2 [rpm] 30000 19000 15000 12000 12000 10000 9000 6000 5220 6500 7300 6300 5300 3600 3600 3600
[Hz] 500 317 250 200 200 167 150 100 87 108 120 105 88 60 60 60

4 [rpm] 4500 4500 4500 4500 4500 4500 4500 4000 4000 4000 3600 3000 3000 3000 3000 3000
[Hz] 150 150 150 150 150 150 150 133 133 133 120 100 100 100 100 100

6 [rpm] 4000 4000 4000 4000 4000 4000 4000 3600 3600 3000 3000 2500 2500 2500 2000 2000
[Hz] 200 200 200 200 200 200 200 180 180 150 150 125 125 125 100 100

8 [rpm] 4000 4000 4000 4000 4000 4000 4000 3600 3600 3000 3000 2500 2500 2500 1500 1500
[Hz] 267 267 267 267 267 267 267 240 240 200 200 167 167 167 100 100




Shaft ends, balancing, vibration severity,

gearbox attachment and foundations

Shaft ends

The motors are normally provided with a free shaft end
whose dimensions correspond with EN 50347.

From size 63, the shaft ends have a female thread in
accordance with DIN 332 type "D". The feather keys are
designed in accordance with DIN 6885 sheet 1.

By request, motors with a special shaft or/and a second
shaft end can be supplied at additional cost (not for motors

with axial fan and motors with attachments at the N side, e.g.

speedometer attachment).

Concentricity of the shaft ends

The concentricity of the shaft ends corresponds to
EN 50347. If desired, the values can be reduced by 50%.

Balancing

The motors are dynamically balanced with half a feather key.

The balance quality corresponds to

DIN ISO 1940, at least G2.5. Special versions, balanced
with a whole feather key or without a feather key, are
optionally available.

The motors are marked in the shaft mirror as follows in
accordance with DIN ISO 8821:

H = half wedge balancing
F = Full wedge balancing
N = Balancing without feather key

Vibration severity

The mechanical vibrations in accordance with EN 60034-14
correspond to level A as standard. In the case of special
mechanical running smoothness requirements, the low-
vibration version level B (reduced) can be supplied.

Vibration severity with free suspension

Size
Vet [MmM/s] 63-132 160-280 315-450
Level A 1,6 2,2 2,8

Level B 0,7 1,1 1,8

Direct gearbox attachment

The motors in the "oil-protected flange" version are
suitable for direct mounting to gearboxes. The sealing at
the shaft is provided by radial sealing rings in
accordance with DIN 3760. The available flanges can be
found in the table on page 38.

The sealing ring must be lubricated by spray oil or oil
mist.

Motors up to size 450 have the fixed bearing at the drive
side to limit the thermal expansion of the rotor in relation
to the gearbox.

Foundations

The foundations must comply with the requirements
and assessments of DIN ISO 10816-3. They must be
either rigid or elastic as defined in the standard.

The restriction to max. 2.8 mm/s applies for motors
with a flameproof enclosure.



Operating noise, cooling air volume

Operating noise Cooling air volume and permissible back pressure
The noise limits of EN 60034-9 are undershot by a long If the motors are to be operated via pipe systems or
way. Noise measurements are performed in accordance under sound insulation hoods, the minimum cooling air
with EN ISO 1680 and EN 21680 according to accuracy quantities listed in the table below must be adhered to.
class 2 in an anechoic chamber. The maximum back pressures must not be exceeded to

ensure that the self-ventilation functions properly.

In the operating data sheets, the sound pressure level “Lp"

and the sound power level “Lw" are specified in dB(A) for Cooling in the external air flow is possible. A cooling air
the individual sizes. They apply for a nominal load at 50 Hz, flow of at least 15 m/s to the cooling fins is required.
plus a tolerance of +3 dB(A).

For the design types of low-noise motors,
see Page 35 and 36.

Cooling air volumes and permissible back pressure

3000 rpm | 1500 rpm | 1000 rpm | 750 rpm

Cooling air PSR Cooling air permissible Cooling air PSR Cooling air PSS
Size volume EEUITiEr volume counter pressure volume EEUITiEr volume Gtz

T pressure i Pa s pressure i pressure

Pa Pa Pa

71 0.01 20 0.01 10 0.01 5 0.01 3
80 0.03 30 0.03 10 0.02 5 0.01 3
90 0.05 40 0.03 10 0.02 6 0.01 4
100 0.07 50 0.07 12 0.03 8 0.02 4
112 0.08 50 0.06 12 0.03 8 0.02 5
132 0.1 70 0.1 18 0.07 10 0.05 5
160 0.2 90 0.2 30 0.1 15 0.08 8
180 0.4 100 0.3 40 0.15 20 0.1 10
200 0.5 120 0.3 50 0.2 25 0.15 12
225 0.6 120 0.6 50 0.3 30 0.23 15
250 0.7 140 0.5 60 0.33 35 0.28 20
280 0.7 160 0.7 80 0.45 45 0.33 25
315 1 160 1 80 0.6 45 0.45 25
355 1.5 160 1.2 80 1 45 0.8 25
400 2.2 180 1.9 100 1.7 55 1.5 35

450 2.9 200 2.5 120 2.2 65 2 45




Noise class 1 standard version

For the standard version, radial fans are used which are
suitable for both directions of rotation. The fans that are
used transport large volumes of air with good efficiency
and low noise.

Noise class 2 axial fan,

Type series ...A - low-noise

For higher demands, the low-noise version with the axial
fan that is dependent on the direction of rotation is
recommended. These fans are available for 2-pole
motors from size 112 and for 4-pole motors from size
132.

The aerodynamic design of the fan blades and the
optimum angle of attack allow the noise of the 2-pole
motors to be reduced by up to 10 dB(A) in comparison to
the standard version.

Noise class 3 axial fan in special design,

series ...AR - very low noise

If particularly high demands are being made of having a
low-noise design, we have developed a very quiet
surface-cooled three-phase motor. Compared to the
standard version with radial fan, these motors are approx.
12 dB(A) quieter in the 2-pole version and achieve a
further noise reduction compared to the low-noise version
with an axial fan.

Tables with operating data for classes 1 to 3 can be
found on pages 62 and 64.

An overview of the low-noise motors can be found on
page 36.

Centrifugal fan, independent of
direction of rotation (noise class 1)

Axial fan, fan guard with inlet nozzle,
dependent on direction of rotation
(noise class 2 and 3)

Customised motors

Low noise motors

Noise class 4 water cooling,

series ...W - version with the least noise

The water-cooled motors have the following advantages:

— Reduction of the noise level due to omission of the
fan

— Avoidance of air turbulence in dusty operating areas
(dust explosion hazard)

— Performance increase by an additional type
compared to EN 50347

— The mounting dimensions of the IEC sizes remain
unchanged

— Good heat dissipation without room heating

— Good prerequisite for utilizing the heat loss via heat
exchangers

The motor housing is welded from steel and is double-
walled for water cooling. The water jacket has several
coats of plastic on the inside to prevent corrosion
damage.

The specified capacities relate to a maximum water inlet
temperature of 30 °C. A suspension content of max. 30
mg/l in the cooling water is permissible.

All motors generally have PTC thermistor temperature
sensors as overload protection. Flow monitors for
monitoring the cooling water are there not required.

Tables containing operating data can be found on page
119.

Frequency inverter operation
All systems are suitable for inverter operation without
restrictions.

Water-cooled motor (noise class 4)



Customised motors

Low noise motors, sound level

Sound level

Noise class 1 2 3 4
Standard version Type series ...A Type series ...AR Type series ...W
(radial fan) low noise version extremely low-noise extremely low-noise design,

(axial fan) design (axial fan) water-cooled

Temperature class Temperature class Temperature class T4, Temperature class T4,
T4, 50Hz T4, 50Hz 50Hz 50Hz

Size Output  Sound Sound Sound Sound Sound Sound Output  Sound Sound
pressure power pressure power pressure  power pressure  power
level level level level level level level level

P2 Le Lw Le Lw Le Lw P2 Le Lw

[dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)] [dB(A)]  [dB (A)]

ns = 3000 rpm, 2p =2

112 M-2 4 63 75 55 67 - - - - -
112 M-2Y 4 63 76 55 68 - - - - -
13281-2(Y) 5,5 63 76 55 68 54 67 - - -
13282-2(Y) 7,5 63 76 55 68 54 67 - - -
160 M1-2 (Y) 11 66 79 56 69 54 67 15 50 63
160 M2-2 (Y) 15 66 79 56 69 54 67 18,5 50 63
160 L-2 (Y) 18,5 66 79 56 69 54 67 22 50 63
180 M-2 (Y) 22 69 82 58 71 57 70 30 51 64
200L1-2(Y) 30 71 85 60 74 58 72 37 52 66
200L2-2 (Y) 37 71 85 60 74 58 72 45 52 66
225 M-2 (Y) 45 72 86 60 74 59 73 55 54 68
250 M-2 (Y) 55 75 89 64 78 62 76 75 57 71
280 S-2 (Y) 75 76 90 66 80 64 78 90 59 73
280 M-2 (Y) 90 76 90 66 80 64 78 110 59 73
315S-2 (Y) 110 76 91 66 81 64 79 132 60 75
315 M-2 (Y) 132 76 91 66 81 64 79 160 60 75
315L1-2(Y) 160 76 91 66 81 64 79 200 60 75
315L2-2(Y) 200 76 91 66 81 65 80 250 60 75
315L3-2(Y) 250 76 91 66 81 65 80 315 60 75
355L1-2(Y) 315 81 96 68 84 66 82 355 60 76
355L2-2(Y) 355 81 96 68 84 66 82 400 60 76
355L3-2(Y) 400 81 96 68 84 66 82 - - -
ns = 1500 rpm, 2p = 4

132 S-4 (Y) 5,5 57 70 55 68 - - - - -
132 M-4 (Y) 7,5 57 70 55 68 - - - - -
160 M-4 (Y) 1 62 75 56 69 - - - - -
160 L-4 (Y) 15 62 75 56 69 - - - - -
180 M-4 (Y) 18,5 60 73 57 70 56 69 22 51 64
180 L-4 (Y) 22 60 73 57 70 56 69 27 51 64
200 L-4 (Y) 30 61 75 58 72 57 71 37 51 65
225 S-4 (Y) 37 63 77 59 73 58 72 45 52 66
225 M-4 (Y) 45 63 77 59 73 58 72 55 52 66
250 M-4 (Y) 55 65 79 64 78 63 77 70 56 70
280 S-4 (Y) 75 68 82 66 80 65 79 90 58 72
280 M-4 (Y) 90 68 82 66 80 65 79 110 58 72
315 S-4 (Y) 110 69 84 66 81 65 80 132 57 72
315 M-4 (Y) 132 69 84 66 81 65 80 160 57 72
315L1-4(Y) 160 69 84 66 81 65 80 200 57 72
315L2-4 (Y) 200 69 84 66 81 65 80 250 57 72
315L3-4 (Y) 250 69 84 66 81 65 80 315 57 72
355L1-4(Y) 315 72 88 68 84 67 83 355 58 74
355L2-4(Y) 355 72 88 68 84 67 83 400 58 74

355L3-4 (Y) 400 72 88 68 84 67 83 400 58 74




On board ships, particularly when installed on the upper
deck, on drilling platforms, in harbour facilities and also in
wastewater technology, e.g. in sewage treatment plants,
the corrosion resistance of electrical machines is under
severe stress from high humidity, salty air and short-term
flooding. The same applies to fan motors in cooling
systems and cooling towers.

Motors with a special corrosion-protected design have
been developed for these applications. In addition to the
well-known features of the industrial motor series such as

— long life

— long maintenance intervals

— high efficiency and power factor

— low noise pollution of the environment

they are characterized by a series of corrosion and water
protection measures in the surface protection, sealing
and ventilationm areas.

Type examination certificates from various classification
societies such as DNV GL, Nippon Kaiji Kyokai and
Lloyd's Register, are available for this special motor
design. This certifies the special suitability for the
maritime area.

Special designs for upper deck installation

Top deck installation

according to classification societies

To prevent heavy dew formation on the stator winding
in the event of large temperature fluctuations and load
changes,

e.g. for periodic downtimes, the motors can be
equipped with a stationary heater.

This can be fitted to the winding heads either in the
form of heating tapes or by feeding the stator winding
with a reduced voltage.

Potting of the winding heads is possible as another
protective measure. This measure can be applied
instead of a stationary heater.

5 1 2 21

1. Salt water-resistant double seals

2. Stainless steel corrosion resistant shafts

3. Stainless steel fastening screws

4. Salt water-resistant multiple special coating,
also with zinc primer

5. Reinforced fan guard with canopy and baffle
plate to protect the fan in heavy seas

Components Measures

Motor protection class and terminal
compartment

IP56 in accordance with DIN EN 60 034 part 5

Shafts

the motors have stainless steel shafts

Sealing in the shaft area at the D-
side and the N-side

radial shaft seals in accordance with DIN 3760 are used up to size
160, and from size 180 the motors have a combined seal consisting
of a radial seal and an axial seal

Fan guard, canopy

reinforced fan cowls for size 71 to 160; material thickness 2mm from
size 180 for all designs Fan cowls with protective roof and baffle
plate; material thickness <3mm

Fan

Fan in salt water-resistant Al alloy or steel

Fastening screws

General use of stainless steel screws (A 2-70)

Cable entry

When supplied with cable glands, metal glands certified in
accordance with DIN EN 60079 are used

Paint

Special coating with zinc primer
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Customised motors

Universal Chemistry Motor

The Universal Chemistry Motor was designed to realize

cost-saving warehousing by means of universal use of a
motor. Additional lifting eyes from size 180

Flange rings

The picture shows how to replace the flanges, the feet, Canopy
the lifting lugs and the canopy. This means that all
possible designs in accordance with EN 60034-7 can be
realized from the starting point of a basic motor.

the flameproof compartment. Authorization by an expert
is not required for recommissioning. The conversion is
reversible, meaning that a motor can be used n:‘EEE
successively in different locations. F

Al of these operations can be performed without opening — l
eet

The basic version includes:

- PTC thermistor protection and an identification plate
for operation on any frequency inverter

- VIKversion

- IE3 version in accordance with EN 60079-30

Flanges available
Size FF-flanges @ in mm" FT-flanges @ in mm"
100 115 130 165 215 265 300 350 400 500 600 740 65 75 85 100 115 130 165 215
A-flanges @ in mm" C-flanges @ in mm"
120 140 160 200 250 300 350 400 450 550 660 800 80 90 105
63 o O
71 o
80 o
80Y
90 (Y)
100 (Y)
112 (Y)
132 (Y)
160 (Y)
180 (Y)
200 (Y)
225 (Y)
250 (Y)
280 (Y)
315(Y)
355 (Y)
X = standard
* = not available for design Y
O = Special flange (additional price)
All other versions require an intermediate ring (additional price).
Notes
) new marking in accordance with EN 50347
old marking in accordance with DIN 42948
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Attachments and installations, speed sensor, backstop

Our motors are designed for a wide range of applications.
A number of attachments and built-in components have
been developed to fulfil the different applications. The
standardized mounting or installation of brakes,
tachometers, pulse generators and backstops is therefore
particularly cost-effective.

Combinations of different designs can easily be realized
by installing one component.

The possibility of attachment exists from size 80. The
explosion-proof equipment is mounted on a reinforced
fan guard and connected to the motor shaft either directly
or by means of a backlash-free

coupling.

In the case of IE2 and IE3 motors, the axial dimension
may be exceeded during installation due to the design.

For sizes 80 - 132 of the IE1 version, it is also possible to
install brakes or encoders directly in the flameproof motor
enclosure.

Speed sensor

Actual value transmitters are used for electrical remote
measurement and for controlling the motor speed. These
devices convert the “speed” input variable into an analog
or digital electrical signal.

Attached devices are connected in a separate terminal
box.

For motors with a built-in encoder (series ...R)
the connection is made in the main terminal compartment
of the motor.

Motor with built-in incremental encoder

Backstop

When transport systems or pumps are being operated,
the backstop prevents backwashing after switching off
the motor.

For sizes 80 to 100 it is possible to install a blocking ball
bearing. This is particularly recommended if this design is
going to be combined with another attachment. Although
the locking elements are integrated in the bearing, the
load carrying capacity of the bearing is only marginally
reduced compared to a normal bearing. However, since
the blocking elements come into contact with the
raceways, the maximum speed is limited to 1500 rpm,
and the service life of the bearing will be reduced.

From size 90, the backstop can also be mounted on a
reinforced fan guard directly on the extended motor shaft.
This backstop is designed so that the clamping pieces
are lifted up from the stationary outer race by centrifugal
force, whereby the minimum speed is maintained. There
are therefore no additional frictional forces or noises with
this design.

Technical data of the backstop

Size Blocking Nominal Service life with
Bearing DS type torque 1500 rpm
[Nm] [h]
80 ZZ 6204 L 32 3800
80Y/90 FC 6205 40 5600
90 Y/ 100 77 6206 M 110 1900
Size Backstop Nominal Lift-off speed
Type torque
[Nm] [rpm]
90 FXM 31-17 NX 100 890
100 FXM 38-17 NX 150 860
112 FXM 38-17 NX 150 860
132 FXM 38-17 NX 150 860
160 FXM 66-25 NX 800 700
180 FXM 66-25 NX 800 700
200 FXM 86-25 NX 1350 630
225 FXM 86-25 NX 1350 630
250 by request
280 by request
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Brake motors with mounted brake type CD...SM(N)

Our motors can be supplied with several variants of Braking torques), wear values
spring-applied brakes with a flameproof enclosure.
Mounted in a flanged version at the drive side (type...SM Size Braking tourqes  Friction work
and SV) or on a reinforced fan guard at the non-drive M, Qro; Qr ges
side of the motor (type ...SMN, SVN and S). The CD...SM(N) [Nm] 1] ]
electrical connection is made in a separate terminal b4l 5 8x10° 20x10°
compartment on the brake. 4" 8x10° 20x10°
3 8x10° 20x10°
Series ...SM and ...SMN 2 8x108 20x10°
80 11,8 20x106 100x10°
The SM and SMN brakes are available for sizes 71 to 160. il 20x10° 100x10°
The brake can be mounted at the drive side (SM) as well as 6.8 20x10° 100x10°
the NDE (SMN) to a reinforced fan guard. The electrical 5.5 20x10° 100x10°
s . ) . 20 20 20x106 100x108
connection is made optionally in an Ex eb or Ex db terminal 167 20x10° 1006108
compartment that can be rotated in steps of 90°. 135 20x10° 100X10°
6 6
This brake is available in the following versions: 12 1;68 igﬂge :zgjge
50" 29x106 159x10°
e Size71-160 42 29x108 159x100
e  4-150 Nm depending on size 30 29x108 159106
e 24-207VDC 132 125 29x10° 159x100
e 230-460VAC 100" 29x106 159x10°
- Category 2G / 2D/ 2GD 85 20x10° 159x10°
»  Protection class Exdb/Ex db eb 70 20x10° 159x10°
«  Protection group IIC 50 29"102 159"102
+  Temperature class T3/T4/T5/T6 160 11580(:) :;)126 222X126
*  Max. surface temperature 125 4; 100 282;06
200°C/135°C/100°C/85°C 100 47%10° 282x10°
»  Protection class IP66 75 47%106 282x106
= Ambient temperature -20 °C to + 40 °C / Notes:
. -60 °C to +60 °C ") Standard torque
. Thermal protection via PTC thermistor Holding brakes with higher braking torque and friction power by request
temperature sensor
- Manual release (optional) The possible f'riction work Qr can be calculated in
- Release control via microswitch or initiator accordance with the fo'IIo'wmg formulas. Please refer to
(optional) the table for the wear limits.
*  Wear control via microswitch 2
*  Anti-condensation heating (optional) . Jxn X & ]
- Special flange or special shaft by request 182.4 M,

Mv = M2 + [-]* ML

* Sign in brackets [-] applies with load braked downwards

Motor with attached brake type CD...SM

Motor with mounted brake type CD...SMN



Brake motors with attached brake

Switching times, after-run revolutions

Size Nominal Link time Link time Response - Response - After-run DC side -

torque time time AC side - disconnection -

disconnection

CD...SM(N) t1= 1~ t1= t ~

[Nm] [ms] [ms] [ms] [ms] Revolutions Revolutions
71M1-2 4 18 160 12 130 4,6 111
71M2-2 4 18 160 12 130 5,0 11,5
80M1-2 8 55 300 40 250 8,1 19,4
80M2-2 8 09 300 40 250 9,1 20,4
90S-2 16 55 300 40 250 8,0 19,4
90L-2 16 55 300 40 250 9,0 20,4
100L-2 50 55 500 35 400 6,8 27,0
112M-2 50 55 450 50 400 8,3 27,0
13281-2 100 68 640 50 400 7,9 30,9
132S82-2 100 68 640 50 400 8,7 31,8
160M1-2 150 80 730 40 400 9,4 34,7
160M2-2 150 80 730 40 400 10,6 35,8
160L-2 150 80 730 40 400 11,5 36,8
71M1-4 4 18 160 12 130 2,1 54
71M2-4 4 18 160 12 130 2,3 55
80M1-4 8 55 300 40 250 3,1 8,7
80M2-4 8 09 300 40 250 4,0 9,7
90S-4 16 55 300 40 250 3,6 9,3
90L-4 16 55 300 40 250 3,9 9,6
100L1-4 50 85 450 50 400 3,9 12,8
100L2-4 50 85 450 50 400 3,9 12,8
112M-4 50 85 450 50 400 4,8 13,7
132S-4 100 68 640 38 400 3,9 15,5
132M-4 100 68 640 38 400 4,3 16,0
160M-4 150 80 730 40 450 5,0 18,2
160L-4 150 80 730 40 450 5,3 18,6
71M2-6 4 18 160 12 130 1,6 3,8
80M1-6 8 55 300 40 250 2,1 5,9
80M2-6 8 09 300 40 250 2,2 6,0
90S-6 16 55 300 40 250 2,5 6,3
90L-6 16 55 300 40 250 2,7 6,5
100L-6 50 85 450 50 400 2,6 8,6
112M-6 50 85 450 50 400 3,1 9,0
132S-6 100 68 640 38 400 2,3 10,1
132M1-6 100 68 640 38 400 2,4 10,2
132M2-6 100 68 640 38 400 2,6 10,4
160M-6 150 80 730 40 450 3,3 12,1
160L-6 150 80 730 40 450 3,5 12,4
71M2-8 4 18 160 12 130 1,1 2,7
80M1-8 8 55 300 40 250 1,5 43
80M2-8 8 55 300 40 250 1,6 4,4
90S-8 16 55 300 40 250 1,4 43
90L-8 16 55 300 40 250 1,5 4,4
100L1-8 50 85 450 50 400 1,8 6,3
100L2-8 50 85 450 50 400 1,8 6,3
112M-8 50 85 450 50 400 2,1 6,5
132S-8 100 68 640 38 400 1,6 7,4
132M-8 100 68 640 38 400 1,7 75
160M1-8 150 80 730 40 450 1,8 8,5
160M2-8 150 80 730 40 450 2,1 8,7

160L-8 150 80 730 40 450 2,3 8,9




Brake motors with attached brake

Size Nominal Link time Link time Response Response After-run - AC side -
torque delay delay DC side - disconnection
disconnection

CD...SM(N) t1= t1~ tin = tin ~
Y2,Y3,Y [Nm] [ms] [ms] [ms] [ms] Revolutions Revolutions
80M1-2 8 55 300 40 250 9 20
80M2-2 8 55 300 40 250 10 21
90S-2 16 55 300 40 250 8 20
90L-2 16 55 300 40 250 9 21
100L-2 50 85 450 50 400 8 26
112M-2 50 85 450 50 400 10 27
13281-2 100 68 640 38 400 8 31
13282-2 100 68 640 38 400 9 32
160M1-2 150 80 730 40 450 10 36
160M2-2 150 80 730 40 450 11 38
160L-2 150 80 730 40 450 12 38
80M2-4 8 55 300 40 250 4 8
90S-4 16 55 300 40 250 4 10
90L-4 16 55 300 40 250 4 10
100L1-4 50 85 450 50 400 4 13
100L2-4 50 85 450 50 400 4 13
112M-4 50 85 640 38 400 ) 17
1328-4 100 68 640 38 400 4 16
132M-4 100 68 640 38 400 5 16
160M-4 150 80 730 40 450 5 19
160L-4 150 80 730 40 450 6 19
90S-6 16 55 300 40 250 3 7
90L-6 16 55 300 40 250 3 7
100L-6 50 85 450 50 400 3 9
112M-6 50 85 450 50 400 4 9
132S-6 100 68 640 38 400 3 11
132M1-6 100 68 640 38 400 3 11
132M2-6 100 68 640 38 400 3 11
160M-6 150 80 730 40 450 4 13
160L-6 150 80 730 40 450 4 13
100L1-8 50 85 450 50 400 2 7
100L2-8 50 85 450 50 400 2 7
112M-8 50 85 450 50 400 3 7
132S-8 100 68 640 38 400 2 8
132M-8 100 68 640 38 400 2 8
160M1-8 150 80 730 40 450 3 9
160M2-8 150 80 730 40 450 3 9
160L-8 150 80 730 40 450 3 10
Riction power diagram Riction power diagram
n=1500 rpm n=1500 rpm
1000000 1000000

T
! -
CM 160CM 1 100000 %CM 160

100000 B
— CM112 (100) — CM 132 g
E CM 90 / CM 80 = CM112 (100) H
— MT71 — M 90/ CM 80
o c
2 10000 2 10000 N cM71 I
=} e T T o T ~
B o
g SRR T g S
o T @
g 1 g 1o i Sy
£ £ ~
2 £ N
H &
@ o
e} s
g . 8
E £ 10
5 1 10 100 1000 5 1 10 100 1000
a o Switching frequency [1/h]

Switching frequency [1/h]




Brake motors with mounted brake type CD...SV(N) and type CD...S

Type series ...SV and ...SVN

For flange motors of size 180 to 280, e.g. type B5 or B14, it
is recommended to fit this brake directly to the drive-side
shaft end and the flange of the motor.

The brake then has the IEC connection dimensions for the
shaft and flange that are suitable for the motor size for
attaching the work machine (type ... SV).

With foot-mounted motors, it is advisable to fit the brake to a
reinforced fan guard at the non-drive side of the motor
(type ... SVN).

This brake is available in the following versions

*  Size 180 - 225 only 4,6,8 pole or 2-pole S3 40 %,

«  Size 250 - 280 only 4,6,8 pole

*  Terminal compartment Ex d

« 250 to 1200 Nm depending on size

e Standard assignment see page 143

e 2410690 VAC 1~, 50/60 Hz, 24 to 300 VDC

»  Category 2G /2D/ 2GD

*  Protection class Ex d/ Ex tb Protection group IIB/ lIC

*  Temperature class T3/T4/T5

*  Maximum surface temperature T200 °C/T135°C/T100 °C

»  Protection class IP66

*  Ambient temperature -20 to +40 °C/-50 to +55°C

«  Thermal protection via thermoswitch (optional additional
PTC thermistor)

*  Manual release (optional; not for 250/280)

*  Microswitch (optional)

»  Anti-condensation heating (optional)

»  Special flange or special shafts by request

Other versions by request.

Motor with attached brake type CD...SV

Series ...S

This brake is always fitted to a reinforced fan guard at the
non-drive side of the motor. It has the following
characteristics:

+ Size 180 - 200

* Terminal compartment Ex e

e 72-270 Nm depending on size (for standard
assignment see page 111)

+ 110 to 400 VAC 1~, 50/60 Hz, 12 to 356 VDC

« Category2 G/2D/2GD

* Protection class Exde / Ex tb

«  Protection group IIC

* Temperature class T5

*  Maximum surface temperature T100 °C

» Protection class IP67

*  Ambient temperature -20 to +40 °C

* Thermal protection via thermoswitch

* Manual release (optional)

*  Microswitch (optional)

Other versions by request.

Motor with attached brake type CD...S



Brake motors with attached brake

Type series BD...Y3B

Structural design

With sizes 80-132, the brake is installed in a flameproof
enclosure and

joined with the motor to form a single unit at the N side.
The ignition protection type is Il 2G Ex d(e) IIB + H2T4
or Il 2D Ex tD A21 IP65 T120°C.

The system is maintenance-free until the brake pads
wear out.

Connection

The brake coil is excited by a silicon rectifier, which is
accommodated inside the ignition-proof enclosure. The
brake is switched at the AC or DC side.

For DC-side disconnection, a brake coil connection is
led into the terminal compartment. A protective resistor
is also built into the motor. If this version is to be used
for AC-side switching of the brake, the connection in the
terminal box is not required. Instead, the connection
shown in the circuit diagram must be made. For pole-
changing and inverter-fed motors, the brake coil must be
supplied from an external voltage source.

Motor voltages
Sizes 80-112: 230 V to 690 V
Size 132: 400 V to 690 V

Brake voltages
For coil data, see page 117. Special voltages at
additional cost.

Protective devices

As protection for the motor, in accordance with

EN 60 079-14,

VDE 0165 against non-permissible heating, 3 PTC
thermistor temperature sensors connected in series are
installed in the winding head (warmest point) of the 3
strands of the stator winding.

Aach motor is also fitted with a PTC thermistor
temperature sensor in the brake coil and on the end
shield at non-drive side.

All temperature sensors are connected in series and
protect the motor and brake from overloading and
excessive heating.

Recifier

PTC thermistor
U1 V1 W1 Motor ~ Brake
U, V, W, 2TP1 2TP2

The BA1 and BA2 terminals can be
connected directly to the motor terminals to
supply the brake. Please compare the
motor/brake voltage as to whether the
connection must be made to U1/U2 or
U1/V1. Terminals BA3 and BA4 must be
bridged.

An external voltage can also be applied to
terminals BA1 and BA2. Please observe

the voltage specification on the type plate.
Terminals BA3 and BA4 must be bridged.

For fast brake application (DC-side
disconnection), the bridge of BA3 and BA4
can be replaced by a contact, which must
open simultaneously with the voltage
supply of the brake.

For emergency brake release, e.g. to turn
the motor by hand, terminals BA1 and BA4
can be connected to a

DC voltage (remove other wiring
beforehand and pay attention to the
polarity).

Voltage U= = U~ x 0.45.

Voltage U~ see rated voltage on
nameplate.

Operating data

The electrical values of the motors
which are not mentioned in the
operating data (page 113), particularly
the magnitudes and the trend of the
torques, can be found in the data for
three-phase motors (see page 62 ff.).

Switching times, after-run
revolutions

Guide values for the response and
recovery times and also the afterrun
revolutions after switching off are listed
in the table on the following page, and
were obtained from series
measurements.




Braking torques"), wear values

_ D_C side Disc_on- Aﬂ:er_-run" D_C side

Size :izsepg"se t'me.{'\ < d's‘ifm' E:f;“"m ﬁig;:zection :Ls;?:,; Size Nominal Wear value Br?ke disk

1 ~ 1= 2= torque Thickness
BD...Y3B [ms] [ms] [ms] Revolutions Revolutions M. Qro;1 Qr ges new
90S-2 300 50 150 19 3 EIDLE1E [Nl [ Ml [mm]
90L-2 300 50 150 19 3 80 16 100x10®  500x10° 8
100L-2 300 50 150 24 3 20% 100x10°  500x10° 8
112M-2 350 50 230 25 4 23 20x10° 20x108 8
13281-2 350 50 230 25 4 32 20x108 20x10° 8
132S2-2 350 90 230 27 4 90 32 130x10°8 600x10° 10,4
80M1-4 250 45 110 5 1 40 130x108 600x10° 10,4
80M2-4 250 45 110 5 1 462 30x10° 45x108 10,4
90S-4 300 50 150 6 1 64 30x10°  45x10° 10,4
90L-4 300 50 150 7 1 100 32 130x10°  600x10° 10,4
100L1-4 300 50 170 11 1 40 130x1 06 600x1 06 10’4
100L2-4 300 50 170 11 1 462 30x106 45x108 10,4
112M-4 350 90 230 12 2 64 30x10° 45x10° 104
1325-4 350 90 230 12 2 112 60 130x10° _ 700x10° 11,15
132M-4 350 90 230 13 2 75 130x10°8 700x10° 11,15
80M1-6 250 45 110 4 1 ’
80M2-6 250 45 110 2 1 862 65x10° 130x10° 11,15
9056 300 %5 =S 5 : 100 65x10°  130x10° 11,15
90L-6 300 50 150 6 1 132 60 130x10°  700x10° 11,15
100L-6 300 50 150 7 1 75 130x10° 700x108 11,15
112M-6 350 90 230 7 1 86? 65x10°  130x10° 11,15
132S-6 350 90 230 7 1 100 65x10° 130x10° 11,15
132M1-6 350 90 230 8 2 Notes:
132M2-6 350 90 230 8 2 " Tolerance —20 %/+40 % at 1m/s friction speed
80M1-8 250 45 110 2 1 2 Standard torque
80M2-8 250 45 110 2 1
90S-8 300 50 150 3 1 | Vi
90L-8 300 50 150 3 1 Y’_ A | q I/ :
100L1-8 300 50 150 3 1 - W | |
100L2-8 300 50 150 4 1 S\ / \
112M-8 350 90 230 6 2 1 k t
132S-8 350 90 230 7 2 111 11 _L L@J
132M-8 350 90 230 7 2 AC-side disconnection DC-side
Notes disconnection

" The after-run of the motors was measured without additional flywheel mass.

Brake components, wear values
The adjacent braking torques can be set by combining different
pressure springs and brake disks (see table).

t11 = response delay during linking t2 =

disconnection time

The possible friction work Qr can be calculated according to

the following formulas. The wear limits can be found in

the table.
Jxn? M
Q 182,4 M_2 J
’ v

M, =Mz + [-]* ML

Qr[J]
Qr0.1[J]
Qr tot [J]
J [kgm?]
n [rpm]
M2 [Nm]
Mv [Nm]
ML [Nm]

= Speed

= Nominal torque
= Deceleration torque
= Load torque

= available friction work per braking operation
= Friction work per 0.1 mm wear
= Friction work until brake disk replacement
= Mass moment of inertia

* Sign in brackets [-] applies with load braked downwards
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ATTENTION: Only for Information. This series is no longer manufactured.

Compact drives

Type series CD...I Y3 and CD...I

Compact drives with ignition protection type

I12G Exdb eb [IC T4 or Il 2D Ex tb [lIC T120°C Db
consist of a flameproof motor, type CD..., with an
attached frequency inverter, type CEIGL, which is
also in a flameproof enclosure. It is suitable for
speed-controlled applications in potentially explosive
areas in zones 1 and 21.

Frequency range

The approval covers a frequency range from 2 to
100 Hz. Compact drives can therefore be used for
drive solutions up to 6000 rpm. Above 50 Hz, the
drive is designed for operation in the field
weakening range, i.e. with constant output.

Monitoring

Thermal monitoring of the motor and the inverter is
carried out by PTC thermistor temperature sensors.
A certified PTC triggering device and a line
contactor are optionally installed in the converter
housing. In the event of a fault, the compact drive
with galvanic isolation can therefore provide the
necessary circuitry for use in potentially explosive
areas without additional switchgear.

Frequency inverter

A frequency inverter from LENZE, type i550 with full
power spectrum is used.

This operates the motor with field-oriented vector
control and a clock frequency of 4 kHz. This results
in very good concentricity and control characteristics

Compact drive
Technical data

Ignition protection type

Type examination certificate

Flameproof enclosure / dust protection
112G Ex db eb IIC T4 Gb
112D Ex tD llIC T120 °C Db

Inverter housing PTB 08 ATEX 1111X

Sizes 80 to 132

Supply voltage AC 340V to 528 V, 45 Hz to 65 Hz
Output range 0.55t0 5.5 kW (FI 1.5 to 5.5 kW)

Maximum current

150 % In for 60 s in 10 min

Leakage current against PE

>3.5mA

(according to DIN EN 50178)

Fixed installation required,
with double PE

Output frequency 2 t0 50/100 Hz

Frequency resolution absolute 0.02 Hz

Protective insulation from Safe isolation PELV in accordance with
Control circuits DIN EN 50178

EMC

Compliance with the requirements
in accordance with EN 61000-3-2

EMC

over the entire speed and torque range. The
adaptation of the inverter to the motor with recording
of the motor parameters as well as basic
parameterization of the frequency inverter is already
carried out during the final test.

Operation on public networks is permitted for

1.5-5.5 kW inverters without further measures.

This means that the compact drive fulfils the
requirements of the EMC Directive 2014/30/EU and
the Low Voltage Directive 2014/35/EU, i.e.
conformity with DIN EN 61800-3/A11 and adherence

Control to limit value class A in accordsnce with
The compact drive is controlled via different, DIN EN 55011.

interchangeable frequency inverter function
modules, depending on the operator's
specifications.

These function modules are available for bus
systems such as PROFIBUS-DP, Applications 1/0O,
Profibus with standard 1/O or as I/O modules for
conventional control via an analog setpoint and
ON/OFF contacts.



Connections

The power supply and control connections are made in
an Ex e terminal compartment of the inverter housing. A
handheld terminal with keypad and LCD display is
available for displaying operating data, parameterization
and diagnostics. This "keypad" is connected to the
frequency inverter via a connector in the Ex d
compartment, where it is accessible via the screw
connection in the M63 housing. However, it is not Ex-
protected and is therefore only intended for short-term
commissioning.

Compact driver terminal compartment

Main
340-528 vV

Power supply line entry
Size 80 90 100 112
Threaded  2x M25x1,5
outlet for 1x M16x1,5

cable 8-17
outer -@ 6-11
mm

Due to the compact connection of a motor with
Frequency inverters for use in almost all potentially
explosive areas, the user has the following advantages:

— Approval in accordance with ATEX and IECEXx allows
use in zones 1 and 21 throughout Europe — without
further national approvals.

— Simplified planning process

— No additional project planning of control cabinet and
switchgear

— Cost reduction due to short supply cable to the motor,
a design with shielded cables is not required.

— Supply line to the compact drive without EMC
problems by using mains and EMC filters on the
motor.

— Fewer individual parts and therefore cost reduction by
using one converter wide voltage unit for a mains
voltage of 400 V to 480 V.

— No design restrictions, since an Ex d motor with a
flameproof enclosure in list version is used.

— The version as a universal chemical motor is
possible. Tables with operating data can be found on
page 118.

Keypad | USB-Port* | WLAN®

Commissioning/Service | Bus system®

50/60 Hz On-site operation*

Ex de version

{l\ I e.g. Profibus

L

Start/Stop/Reset/Setpoint

Terminal compartment

Exe T
Inverter room

Exd PTC thermi |

- thermistor
Mains contactor triggering device Y
ENIC filter F_re::|uenc3.r ___| Functionmodule
inverter
1
*optional

Functional diagram



High voltage motors

Series CD...H

The high-voltage three-phase motors are explosion-
protected in the "flameproof enclosure™ ignition protection
type in accordance with DIN EN 60079-1 for groups IIC and
temperature classes T3 to T6.

Winding

Depending on the design, round wire mush windings or
conventional preformed coils are used. The thermal
utilization corresponds to thermal class B. Only in special
cases is the class F limit slightly exceeded.

Version

— Series CD 355...H to CD 450...H

— Acceptance for category Il 2G
for use in zones 1 and 2

— Acceptance for category Il 2D
for use in zones 21 and 22

— Temperature class T3 to T6

— Ouput range from 160 to approx. 700 kW (in relation to
1500 rpm)

— Rated voltage from 3 kV to 6.6 kV

— 50 Hz for 2- to 8-pole and 60 Hz for 4- to 8-pole

— Self-cooling (IC411) with direction of rotation-
independent fans

— Low-noise version with direction of rotation-dependent
axial fans

— Anti-condensation heating

— Low temperature of up to -55°C without heating

— Ambient temperatures of up to 60°C

— Installation altitudes above 1000 m above sea level

— Installation of temperature sensors such as PT 100, PTC
thermistors or KTY in windings and bearings as
additional protection

Customized special versions Tables with operating data
can be found on page 115.

High voltage motor Ex d IIC



Connection

The motors are connected optionally via terminal
boxes with ignition protection type "increased
safety" or "flameproof enclosure" for a rated voltage
of up to 6.6 kV. The box is located at the top in the
standard. Lateral versions are possible. The boxes
can each be rotated by 4 x 90° to allow connection
from any direction. This is possible without turning
the connection terminals.

The neutral point can be routed to a second
terminal compartment by request. The main and
star point boxes are then arranged on a flameproof
encapsulated intermediate connecting piece, which
is mounted on the motor connecting piece.
Because of the fact that the terminals can be
exchanged between the two boxes, dual voltage is
also possible.

Bearing
All high-voltage motors are equipped with an
insulated bearing at the counter-drive side.

Standard version

Version with main terminal chamber less than 45°

Version with main and neutral point terminal compartment
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Protective device

In accordance with IEC/EN 60079-14, VDE 0165-1, the
motors must be protected at all poles against non-
permissible heating due to overloading by motor
protection switches or equivalent devices.

An equivalent protective device is, for example, winding
temperature monitoring using PTC thermistor temperature
sensors in accordance with DIN 44081 in combination
with an approved tripping device. 2-pole and 4-pole
motors up to 200 kW, 6-pole motors up to 160 kW and 8-
pole motors with 132 kW can be equipped with such a
device for protection.

Temperature sensors for additional motor protection as
well as the motor circuit breaker can be used for all
motors.

Protection by temperature monitoring alone is mandatory
for all operating modes deviating from S1 operation such
as inverter operation, short-term operation, switching
operation, long-term start-up etc. It also provides
protection in the event of reduced cooling air flow and
excessive ambient temperature. Motors certified for S1 to
S7 as well as S9 and S10 operating modes with
temperature sensors for protection are therefore also
approved for operation with any frequency inverter (for
operating data, see page 62 ff.).

Motors with temperature sensors as additional protection
are also generally approved for operation on the
frequency inverter. The overload protection is taken care
of by the temperature sensor in this case. In this case, the
short-circuit protection must be provided by the frequency
inverter and/or a motor protection switch.

In the case of protection using temperature sensors, three
PTC thermistors connected in series are installed in the
winding head (warmest point) of the three strands of the
stator winding of the motor. For motors with up to 3
separate windings, 3 temperature sensors are used per
winding, all of which are connected in series.

The designations of the temperature sensor terminals in
the terminal compartment are .TP1 and .TP2. If the
protection is to be provided by the temperature sensors,
they must be connected to an approved triggering device
marked 11(2) G.

Versions with additional temperature sensors, e.g. for
prewarning or as reserve, are available by request.

Stationary heating

Stationary heaters are used to prevent condensation or to
protect against motor temperatures of less than -20 °C.
Heating to prevent condensate can be implemented via
the motor winding or separate heating tapes, and heating
for protection against motor temperatures of less than

-20 °C is only possible via the motor winding.

Motor winding

Stationary heating via the motor winding is possible down
to -40 °C, and is achieved by feeding via two terminals U1
and V1 with a reduced AC voltage. The specification of
the heating voltage in the adjacent table applies to 50 and
60 Hz, with a star or delta motor circuit as well as for all
overall lengths of the respective sizes for number of poles
2p = 2 to 2p = 8. The specified apparent power is a
minimum value, i.e. the next higher unit rating must be
selected as the transformer rating. For precise adaptation,
voltage taps of + 10 % must be provided on the
transformer. It must be ensured that motor voltage and
heating voltage cannot be present at the same time.

The heater ratings can be found in the adjacent table.

When using the heater to protect against motor
temperatures of less than -20°C, it must be noted that the
heater itself is not explosion-proof. It must not be used to
heat up the motor from temperatures of less than -20°C to
at least -20°C, since the flameproof enclosure loses its
approval at motor temperatures of less than -20 °C and
therefore does not provide explosion protection. The
heater is only suitable for preventing the motor
temperature from dropping below -20 °C when stationary.

For applications that require motor temperatures of less
than -20 °C (up to max. -55 °C), we provide a specially
designed version without a stationary heater, see also
page 19.

Heating tapes

If the heating is designed to protect against condensation,
heating tapes protected by temperature switches are
used. This ensures that the winding has optimum
protection against damage.

Two voltage ranges are available:
110V +/- 10 % or 280 V +/- 10 %.

The heater ratings can be found in the adjacent table.



Stationary heater data

Size for preventing condensation for protection at temperatures

with

heating tape via motor winding below -20 °C to -40 °C via motor winding

Output” Output Heating voltage Output  Heating voltage

per
heating tape with rated motor voltage with rated motor voltage
(total) 230V 400V 460V 500V 690V 230V 400V 460V 500V 690V
W] [VA] Y| v Y] Y| Y| VAl Y| v v Y| v
63 28 (28) 25 45 75 90 100 130 65 70 120 140 160 210
71 (Y) 28 (28) 40 35 65 75 85 110 100 60 100 120 135 175
80 (Y) 28 (28) 50 30 55 65 75 100 125 50 90 100 115 155
90 (Y) 28 (28) 70 25 45 50 60 80 175 40 70 80 95 125
100 (Y) 28 (28) 100 25 40 50 55 70 250 40 65 75 85 115
112 28 (28) 150 20 40 45 50 65 375 35 60 70 80 105
132 (Y)und 112 Y 28 (56) 200 20 35 40 45 60 500 30 55 65 70 90
160 (Y) 28 (56) 300 17 30 35 40 50 750 25 45 55 60 80
180 (Y) 44 (88) 400 15 25 30 35 45 1000 25 40 50 55 70
200 (Y) 44 (88) 500 13 20 25 30 40 1250 20 35 40 45 60
225 (Y) 59 (118) 650 13 20 25 30 40 1650 20 35 40 45 60
250 (Y) 59 (118) 800 20 25 30 35 2000 85 40 45 60
280 (Y) 125 (250) 1200 20 20 25 30 3000 30 35 40 50
315 (Y) 125 (250) 1600 17 20 25 30 4000 30 35 40 50
355 (Y) 100 (400) 2300 15 18 20 25 5700 25 28 30 40
400 (Y) 150 (600) 3000 12 14 16 20 7500 20 22 25 30
450 (Y) 125 (1000) 4000 10 12 13 17 10000 15 18 20 20
Notes

1) Output for temperatures as low as -55 °C by request
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Rated voltage

Explosion-proof, flameproof enclosed three-phase motors
are generally available for the following rated voltages:

Rated voltage

50 Hz 230/400 V Delta/Star"
400/690 V Delta/Star?
500 V Star®
500V Delta

60 Hz 266/460 V Delta/Star
460 V Delta?

Notes:

1) Standard up to size 112

2) Standard from size 132

3) Standard tolerances in accordance with
IEC/EN 60034-1. Special voltages by request.

Insulation

All materials used for insulating the winding and the
winding leads correspond to thermal class F. Insulation
corresponding to thermal class H can be provided at an
extra charge by request.

The utilization of the permissible overtemperature limit in
continuous operation S1 corresponds to thermal class B
for motors with a single-speed design.

Motors in the ...X series with increased power and pole-
changing motors are utilized in accordance with thermal
class F.

The permissible excess temperature limit for a winding
that is insulated in accordance with thermal class F is
105 K at an ambient temperature of 40 °C according to
IEC/EN 60034-1.

When utilized in accordance with thermal class B, the
permissible winding heating is 80 K at an ambient
temperature of 40 °C according to IEC/EN 60034-1.
The use of high-quality insulation system materials
provides optimal protection against the influence of
chemically aggressive gases, vapors, dust, oil and
humidity.

Insulation system

Winding leads

The motors are given 6 winding leads with the
designations U1, V1, W1, U2, V2, W2. In the case of more
powerful motors, 2 parallel mains supply lines are required
with a delta circuit with a rated current of 400 A or above,
due to the permissible current strength of the connecting
terminals.

In the case of a delta circuit with 690 A or above and a
star circuit with a rated current of 400 A or above, the start
of each winding is doubled. The 3 connections of the
motor with the 6 connecting terminals then have the
designations U, U; V, V; W, W. Here, too, 2 parallel mains
supply lines are required in each case.

Pole-changing motors

The design and dimensions of the pole-changing motors
correspond to those of the single-speed three-phase
motors. The special features of pole-changing motors are
described below.

Sizes
80-355 4/2-pole
90-355 8/4-pole
90-355 6/4-pole

Other pole number combinations and sizes by request.

In the standard version, the pole-changing motors are
designed for approximately the same torque (see page
106 ff.). For motors with a Dahlander circuit, this
corresponds to the A/YY circuit.

For special applications, e.g. fans, centrifugal pumps, etc.,
the pole-changing motors are designed for approximately
quadratic torque (see page 109 ff.). For motors with a
Dahlander circuit, this corresponds to the Y/YY circuit.
The motors are available for rated voltages of 400, 500
and 690 V for a rated frequency of

50 Hz. With special winding, these motors can also be
designed for any voltage within the voltage range of 400-
690 Volts.

Other voltages and frequencies by request.

The thermal utilization of the motors corresponds to the
thermal class "F" that is used.

Thermal class
in accordance with
IEC/EN 60034

Insulation system

Wire / surface insulation

Impregnation

F Enameled wires in accordance with EN 60317-13,
Temperature index 200 surface insulating materials
based on polyester and aromatic polyamides

Impregnation resins in thermal class F in accordance with
DIN EN 60464-2 cured using the continuous impregnation
method, using the roller burnishing method from a size of 225
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