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0. Introduction

0.1 Sl units and conversion equations

Table 0A
Description Si Conversion equations
Formular symbols Unit symbol Unit name
Distance L m metre
Area A m?
Volume 4 m? 1m3=1000 dm?®
1dmé=1I
Angle in one plane o, B,y rad radian 1°= nm  rad
180
1" =1°/60
17 =1'/60
Time t s second 1Hz=1/s
Frequency f Hz Hertz
Speed n 1/min 1kmh=_1 m/s
Velocity v m/s 3.6
Angular velocity [0} rad/s
Acceleration a m/s?
Angular acceleration o rad/s?
Mass m kg kilogram
Density p kg/m?
Force F N Newton 1N = 1kg - 1 m/s?
p 9.81 N =1 kgf
Pressure c Pa = N/m? Pascal 9.81 - 10* N/m? = 1kgf/cm?
Mechanical stress N/mm? 9.81 N/mm? = 1 kgf/mm?
Work done w J=Nm Joule 9.81 Nm =1 kgfm
Energy w 4187 J =1 kcal
Thermal quantity Q 1kWh=3.6x10°J
Torque M Nm 9.81 Nm = 1 kgfm
1 Nm =0.102 kgfm
Power P W =J/s =Nm/s Watt 7355W=1hp
Moment of inertia J kg m? 9.81 kg m? = 1 kpms?
PD2=4J
Dynamic viscosity n Pa-s 107" Pa-s=1P (Poise)
Kinematic viscosity Y m?/s 1074 m?/s = 1 St (Stokes)
Electric current / A Ampere 1TA=1WN=1V/Q
Electric voltage V) \Y Volt 1V=1WA
Electric resistance R Q Ohm 10=1V/A=1/S
Electric conductivity G S Siemens 1S=1/Q
Electric capacity C F Faraday 1F=1CN
Charge Q C Coulomb 1C=1A"s
Inductance L H Henry 1H=1Vs/A
Magnetic flux density B T Tesla 1T=1Wb/m?
Magnetic field strength H A/m
Magnetic flux 0] Wb Weber 1Wb=1V-s
Temperature difference T K Kelvin 0K=-273.15°C
0 °C
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0. Introduction

0.2 Engineering formulae for motor drives

Power (3-phase motors)

P,  =powerinput =
U-l-cos¢-V3-10° kW]
P, = power output = P1 - 1 [kW]

Where:

u =voltage [ V]

I =current [ 1]
cos ¢ = power factor
n = efficiency

Power requirements of some
applications

Lifting:
p- Mm-v -9.81-10 kW]
n
Rotation:
__M-n [kW]
9550 -
Fan and pump drives:
p-H-Q [W]
n
Where:
P = power [kW]
m = mass [kg]
v = speed [m/s]
n = rotational speed [min-1]
n = efficiency
M = torque [Nm]
Q = output [m3/s]
H =head [N/m2]

Torque from motor power

Where:
P,  =motor output [kW]
n = motor speed

Conversion of torque for step-up and
step-down speed ratios:

My - ny
M, = m
Where:
n, = motor speed [min-1]
M; = motor torque at n; [Nm]
n, = speed of load [min-1]
M,  =torque of load at n, [Nm]

Moment of Inertia J

Moment of Inertia of a cylindrical flywheel:

_ md?
-8
Where:
m =mass [kg]
d = flywheel diameter [m]

Effective moment of inertia on the motor
of a linearly moved load:

J=912- m- (L)

n
Where:

m =mass [kg]

v = velocity [m/s]

n = motor speed [min-1]

Conversions of moments of inertia for
step-up or step-down speed ratio:

G=dt- ()

Where:

N = motor speed

Js = moment of inertia at n,
n, = speed of load

Jp = moment of inertia of load

Factor of Inertia FI

Fl = ‘Jmot + Jload
Jmot
Where:
Jnot = moment of inertia of motor
Joag = moment of inertia of load

Starting time t,
FI - .

= Jmot n [S]

9.55 ( Mmot - Mload )
Where:
Fl = Factor of inertia
Jmot = moment of inertia of motor [kgm,)
n = motor speed [min-1]

Mmnot = motor torque
during starting (mean) [Nm]
Mwag = counter torque of load
during starting (mean) [Nm]

Speed
The no-load speed is virtually the same as
the synchronous speed. The synchronous

speed of the motor is calculated as follow: é
g

ng = 120-f/p [min-] =

Where:

f = frequency [Hz]

number of pole

p

The synchronous speed is reduced by the
slip (S) to the rated speed:

Ny = ng- (1-S) [min-1]

4
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0. Introduction

0.3 Standards and specifications

Flameproof motors conform to the following
standards and specifications:

Table 0B
Title IEC CENELEC
Electrical rotating machines/rated IEC 60034-1 EN 60034-1
operation and characteristic data
Methods for determining losses and efficiency IEC 60034-2 EN 60034-2
of rotating electrical machines
Protection types rotating electrical machines IEC 60034-5 EN 60034-5
Cooling methods of rotating electrical IEC 60034-6 EN 60034-6
machines
Construction types of rotating electrical IEC 60034-7 EN 60034-7
machines
Terminal markings and direction of rotation IEC 60034-8 EN 60034-8
for electrical machines
Noise emission, limit values IEC 60034-9 EN 60034-9
Start-up behaviour of squirrel-cage motors at IEC 60034-12 EN 60034-12
50 Hz up to 660V
Vibration severity of rotating electrical machines IEC 60034-14 EN 60034-14
Protection level provided by enclosures for IEC 60068-1 EN 60068-1

electrical equipment against mechanical impact
(Code IK)

IEC 60068-2-75

EN 60068-2-75

presence of flammable dusts

Fixing dimensions and outputs for IM B3 IEC 60072 EN 60072
Fixing dimensions and outputs for IM B5, IEC 60072 EN 60072
IM B14

Cylindrical shaft ends for electrical machines IEC 60072 EN 60072
Electrical equipment for hazardous areas |IEC 60079-0 EN 60079-0
General provisions

Electrical equipment for hazardous areas IEC 60079-1 EN 60079-1
Flame-proof enclosure “d”

Electrical equipment for hazardous areas IEC 60079-7 EN 60079-7
Increased safety “e”

Equipment with protection type “t” for use in the IEC 60079-31 EN 60079-31

42




0. Introduction

0.4 Protection against explosions in dangerous areas

0.4.1 Types protection

The use of an electrical apparatus in

potentially explosive atmospheres is quite

usual today.

This equipment has to be manufactured in

such a way that there is no risk of

explosion.

An explosion occurs when of the three

following conditions happen:

¢ presence of a potentially explosive
atmosphere;

e possibility of transmission of the
explosion;

e existence of an ignition source.

The recognized types of protection
eliminate one of these conditions and thus
make an explosion impossible.

Fig. OA - Specific marking for protection
against explosions - Directive 94/9/EC.

0.4.2 Dangerous areas and zones

Dangerous areas include any area in which
explosive atmospheres may occur under
specific conditions.

An explosive atmosphere is a mixture of air
and combustible gases, vapours, fumes or
dust under atmospheric conditions where
combustion expands itself (explosion) after
ignition.

Only local authorities can classify hazardous
areas.

The users shall classify the hazardous areas
as indicated in the European directive
1999/92/EC under their own responsibility.

International standards IEC 61241-10
provide instructions on how to classify the
hazardous areas in relation to the chemical
nature, to the physical characteristics and to
the amount of substances used and based
on the frequency and period of time in
which an explosive mix may develop.

Fig. OB - Warning sign for areas subject
to the risk of explosion - Directive 99/92/EC

Protection methods for GAS

Two types of protection prevent the
presence of a potentially explosive
atmosphere inside the electrical
apparatus:

e oil immersion (safety “0”);

e pressurized apparatus (safety “p”).
Two types of protection make the
transmission of an internal explosion to the
potentially explosive atmosphere
surrounding the electrical apparatus
impossible:

e sand filling (safety “q”);

e flameproof enclosure (safety “d”).
Lastly, three types of protection eliminate
any source of ignition, such as sparks,
overheating, etc...:

e increased safety (safety “e”);

e intrinsic safety (safety “i”);

[T}

e protection “n” (restricted to zone 2).

Zones susceptible to gas

When the hazard is due to the presence of
gas, vapours or mists of flammable
substances, the European directive
1999/92/EC envisages a classification in
three zones defined as follows:

Zone 0 - Areas constantly susceptible to an
explosive atmosphere, or for long periods of
time. Power equipment with double
insulation must be installed in this area.

Zone 1 - Areas where an explosive
atmosphere is likely to develop during
normal conditions.

Flameproof electric motors or motors with
added protection means can be installed in
this zone (for the latter, restrictions by the
standards apply).

Zone 2 - Areas rarely susceptible to an
explosive atmosphere and for a short period
of time.

Flameproof motors or motors with added
protection can be installed in this zone, as
well as non-sparking motors.

Protection method for flammable dusts

For flammable dusts, only one method of

protection is provided for:

® housing which prevents the infiltration of
dust and surface temperature limitation
(protection type “t”).

In practice only five of these eight methods

of protection are applicable to the electric

motor:

e pressurized apparatus (symbol Ex p);

e flameproof enclosure (symbol Ex d);

e increased safety (symbol Ex e);

e non sparking protection (symbol Ex n);

e protection by a housing (symbol Ex t).

Electric motors have another method of

protection for gas (symbol Ex de) which is

a combination of:

- flameproof enclosure “d” for motor
frame;

- increased safety “e” for terminal box.

a0
(7]
o |
S
=z
fri]

Zones susceptible to combustible dust
When the hazard is due to the presence of
combustible dust, the European directive
1999/92/EC envisages a classification in
three zones defined as followos:

Zone 20 - Areas constantly susceptible to
an explosive atmosphere, or for long
periods of time.

Power apparatus cannot be installed in this
zone.

Zone 21 - Areas where an explosive
atmosphere is likely to develop during
normal conditions.

Electric motors certified in compliance with
the ATEX directive with IP6x protection
rating can be installed in this zone

Zone 22 - Areas rarely susceptible to an
explosive atmosphere, and only for a short
period of time. Depending on the type of
dust also in zone 22 it may be necessary to
have IP6x construction (see 0.4.4).

Table 0C - Dangerous areas classified into zones

Usage area Usage area Hazardous level
in the presence of in the presence of of the operational
GAS COMBUSTIBLE DUSTS ZONE

Explosive atmosphere

Zone 0 Zone 20 ALWAYS PRESENT

Zone 1 Zone 21 PBOBABLE
explosive atmosphere
Explosive atmosphere

Zone 2 Zone 22 UNLIKELY
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0.4.3 Apparatus classification

The ATEX 94/9/EC European Directive
classifies equipment into three categories,
with differing protection levels, related to the
protection guaranteed.

Table 0D - Equipment categories

NOTE: Equipment of higher categories
can also be installed instead of those of a
lower category.

PROTECTION MINE SURFACE
LEVEL
guaranteed by GAS COMBUSTIBLE
the equipment Category Catedo DUST
Category gory Category
Very high M1 1G 1D
High M2 2G 2D
Normal not provided for 3G 3D

0.4.4 Enclosure groups

The standards classify electrical equipment
into two groups.

Group I: electric apparatus to be installed in
mines or galleries susceptible to firedamp or
coal dust.

Group II: electric apparatus to be installed
in surface plants susceptible to other
explosive atmospheres.

0.4.5 Temperature classes (for gas
atmospheres)

The electrical apparatus is classified into 6
classes according to the maximum surface
temperatures.

The maximum surface temperature is the
highest temperature which is attained in
service under the conditions described in
the standards, by any part of the electrical
apparatus, which, could ignite the
surrounding atmosphere.

For electric motors this is:

e the temperature of the outside surface of
the enclosure for “d” and “p” protection
modes;

e the temperature of any internal or external

point for type of protection “e” or “n”.

44

The housings for equipment to be used at
the surface in the presence of gas, with
protection method “d” (explosion proof),

are in turn subdivided into three sub-groups
depending on the flammable substances for
which they are suitable:

Group IIA, Group IIB, Group IIC.

A motor that belongs to a certain enclosure
group is also suitable for lower enclosure
groups: a motor in group IIB is also suitable
for group IIA; a motor in group IIC is also
suitable for group IIA and IIB.

The housings for equipment to be used in
atmospheres containing flammable dust,
with protection method "t”, are separated
into three sub-groups depending on the type
of dust:

IIIA: flammable particles

ITIB: non-conducting dust

IIIC: conducting dust

Note: for the IIIC group and also for
installation in zone 22 a minimum protection
level of IP6x is necessary.

Table OE

Ignition temperature | Temperature Maximum surface temperature of
of medium relative class electrical equipment including 40°C
to limit temperature ambient temperature

[°C] [°C] [°F]
over 450 T1 450 842
from 300 to 450 T2 300 572
from 200 to 300 T3 200 392
from 135 to 200 T4 135 275
from 100 to 135 T5 100 212
from 85 to 100 T6 85 185
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0.4.6 Combustion temperatures of
gases, vapours and groups

Combustible gases and vapours are divided
into classes according to their ignition
temperature and into groups according to

their explosive capacity.

Markings on motors and other electrical
equipment with the symbols used to indicate
the protection mode, the enclosure group,

shown only as an example.

The indications contained in table OF are

Classification of the substances is not

the responsibility of the supplier of the

and the temperature class, indicate the zone
in which such equipment can be installed.

equipment.
Responsibility for the choice of equipment
lies with the user.

Table OF - Classification of the more common combustible gases and vapours according to temperature class and group

Temperature classes

Group
T1 T2 T3 T4 T5 T6
I Methane (firedamp)
IIA Acetic acid Acetic anhydride Cyclohexane Acetaldehyde
Acetone | amyl acetate Cyclohexanol Ether
Ammonia n butane Decane
Benzole n butyl alcohol Diesel fuels
Benzene Amylic alcohol Gasoline
Butanone Butyl acetate Heating oil
Carbon monoxide Cyclohexanon Heptane
Ethane Ethyl alcohol Hexane
Ethyl acetate Iso butylic alcohol Jet fuels
Ethyl Chloride Liquefied gas Pentane
Methane Natural gas Petroleum™
Methanol Propyl acetate
Methyl acetate
Methyl alcohol
Methyl Chloride
Naphtalene
Propane
Toluene
Xylene
IIB Coke-oven gas 1,3- butadiene Hydrogen sulphide | Ethyl ether
Water gas Ethylene Isoprene
(carburetted) Ethylbenzene Petroleum*
Ethylene oxide
IIC Hydrogen Acetylene Carbon disulphide

Ethyl nitrate

*depending on composition

45
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0.4.7 Temperature for atmospheres
with combustible dusts

The flash point of the dust must be taken
into account in providing protection against
flammable dust, in both the cloud form and
in layers.

The surface temperature of the enclosure
indicated on the motor nameplate must be

less than the reference ignition temperature.

The reference temperature is the lowest
between the two values thus calculated:

TS1 = 2/3 Tcl (Tel = ignition temperature of
the cloud of dust)

TS2 = T5mm - 75K (T5Smm = ignition
temperature of a 5mm layer of dust).
Tamm = lowest between TS1 and TS2.

The surface temperature class is
expressed as degrees Celsius, the
manufacturer determines the temperature
class depending on the thermal
characteristics of its own product.

The temperature classes for the Cemp
product are as follows:

T150°C - T135°C - T125°C - T100°C -
T85°C.

The indications contained in table OH are
given only by way of example.
Classification of the substances is not
the responsibility of the supplier of the
equipment.

Responsibility for the choice of equipment
lies with the user.

0.4.8 Level of protection for the
equipment (EPL, equipment
protection level)

In accordance with standard IEC

EN 60079-0 the marking of equipment to be
used in a potentially explosive atmosphere
must also have the suffix EPL.

EPL is defined as the level of protection
assigned to electrical equipment based on
the probability of it becoming a source of
ignition.

The EPL also makes it possible to
distinguish between the different explosive
atmospheres.

46

Table 0G - Calculation of the flash points for combustible dusts

Dust Cloud Layer

ignition temperature Tcl T5mm

Safety temperature Ts1=2/3Tcl Ts2 = T5mm - 75K
S 2

Maximum surface Tamm = lowest between Ts1 and Ts2

temperature
¥
Surface temperature of the motor < Tamm

Table OH - Examples of flash points for combustible dusts

Cloud Layer
[°C] [°C]
Aluminium 590 >450
Carbon dust 380 225
Flour 490 340
Wheat dust 510 300
Methylcellulose 420 320
Phenolic resin 530 >450
Polyethylene 420 melting
PVC 700 >450 -
Soot 810 570 =
o
Starch 460 435 e
Sugar 490 460 3

The first letter makes the following
distinctions:

M - for mining

G - for gas

D - for dust

The second letter gives information on the
probability of becoming a source of ignition:

a - “very high” protection level (quarantees
safety in normal operation, during
foreseeable malfunctions and when
subject to rare cases of malfunction);

b - “high” protection level (guarantees safety
in normal operation and when subject to
foreseeable malfunctions);

¢ - “increased” protection level (it is not a
source of ignition during normal opera-
tion and has some additional protection
measures to ensure that it remains an
inactive source of ignition in events
occurring regularly).




0. Introduction

0.4.9 Choice of safety-electric motor

The connection between danger zones and
the categories of equipment to be used is
defined in Directive 1999/92/EC.

The specific construction standards for the
protection modes (e.g. Ex d) also define the
motor category that can be obtained by
applying the standards (e.g. 2G).

Table 0l - Choosing the protection mode for zones in which gas is present

Protection guaranteed

Explosive Atmosphere Danger Zone by Equipment Motor Category Protection Mode
ALWAYS PRESENT 0 Very High 1G IEC EN 60079-26
Exd
PROBABLE 1 High 2G Ex de
Exe
IMPROBABLE 2 Normal 3G Ex nA
Table OL - Choice of protection mode for areas where combustible dust is present
Explosive Atmosphere Danger Zone i BT guaranteed Motor Category Protection Mode
by Equipment
ALWAYS PRESENT 20 Very High 1D Ex ta
PROBABLE 21 High 2D Ex tb - IP6x
22
IMPROBABLE : Normal 2D Ex tb - IP6x
Conductive dusts
IMPROBABLE 2 Normal 3D Ex tc - IP5x

Non-conductive dusts

N. B. Equipment of a higher category can be
installed in place of equipment of a lower

category.
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1. General informations

1.1 Range of motors

The motors presented in this catalogue
respect the standards in relation to
equipment and protection systems for

use on safe areas or potentially explosive
atmospheres, in conformity with European
directive n. 94/9/CE del 23/3/94, known as
the ATEX directive.

Classification of the areas is the
responsibility of the user and for the choice
of motor the indications are given in Table
1B.

The ATEX directive states that two different
certificates of conformity are to be issued.
One is the “EC-Type examination certificate”
for the homologation of the prototype and
the other is for the “Production Quality
Assurance Notification”.

Table 1A - Temperature Class upon request

The certificates are issued by Certification
Bodies, defined as Notified Bodies, to which
the European Community assigns the task
of assessing the conformity of products to
community directives.

The list of notified bodies can be found in
the site of the European Union on the page
http://ec.europa.eu/enterprise/ach

The certificates of the motors can be found
on Internet at http://www.cemp.eu, on the
“Product Search” page.

IECEX certificates can also be found at
http://www.iecex.com

All certificates may be supplied on request.

Version T3 T5 T6
63+160 Same power as T4 Same power as T4 Power lower than T4
180:315 Same power as T4 Power lower than T4 Power lower than T4
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General informations

Table 1B - Cemp range of motors

T4
Type Version Fra?niﬂsize Outp[tgl\;']ange Ventilation | Operation Exd | Ex 5:" = %I;( d [ Exde
IIB IIC
Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.05+200.00| IC411 S1 AB30 | AB35 | AC30 | AC35
) Two speeds, three phase (2/4, 4/8, pole) constant-torque 63 + 315 | 0.15+160.00| IC411 S1 AB20 | AB25 | AC20 | AC25
‘2 K Two speeds, three phase (2/4, 4/8, pole) quadratic-torque 63 + 315 | 0.18 + 160.00 1C411 S1 AB40 | AB45 | AC40 | AC45
(3} 8 Single phase, (2, 4, 6 pole) 63 +100 | 0.10+ 3.00 1C411 St AB10 | AB15 | AC10 | AC15
"6 2 Single-phase with capacitor in extra-size terminal box (2, 4, 6 pole) 63+100 | 0.10+ 1.10 1C411 S1 AB 12 - AC 12 -
<) Motors energized by inverter (2, 4, 6, 8 pole) 63 + 315 | 0.09 +200.00 | IC411 S9 AB70 | AB75 | AC70 | ACT75
o Single speed, three phase (2, 4, 6, 8 pole) 63 +315 | 0.05+ 160.00| 1C410 S4 DB30 | bB35 | DC30 | DC 35
& gle speed, P 150 op 71+160 | 015+ 18.50| IC411 sS4 HB30 | HB35 | HC30 | HC 35
.o Single speed, three phase (4, 6, 8 pole) 180 + 315 | 18.50 +200.00 | 1C416 S4 DB30 | DB35 | DC30 | DC 35
8 63 +315 | 0.05+ 160.00| 1C410 S4 DB20 | bB25 | DC20 | DC 25
o 2 Two speeds, three phase (2/4, 4/8, pole) constant-torque 71+160 | 0.15+ 18.50 1C411 S4 HB20 | HB25 | HC20 | HC 25
|.|><.| g 180 + 315 | 18.50 + 160.00 | 1C416 S4 DB20 | bB25 | DC20 | DC 25
£ 71 + 315 | 0.18 +200.00 1C410 S4 DB50 | DB55 | DC50 | DC 55
= Single speed, three phase (6 pole) for hoist applications 71+160 | 0.18+ 11.00 1C411 S4 HB50 | HB55 | HC50 | HC 55
180 + 315 | 15.00 + 160.00 | IC416 S4 DB50 | DB55 | DC50 | DC 55
. 71 +315 | 0.06 +160.00| 1C410 S4 DB50 | DB55 | DC50 | DC 55
Zwolii[;(teiiiz, three phase (2/8, 4/12, 4/16 pole) for hoist 71 +160 | 0.06 + 7.50 1C411 S4 HB50 | HB55 | HC50 | HC 55
PP 180+ 315 | 2.00+ 37.00 1C416 S4 DB50 | DB55 | DC50 | DC 55
T4 - T 135°C
F : Output EPL = Gb - Db
Type Version rame size | Qutputrange | yensijation |Operation| Exd | Exde | Exd [ Exde
mm] (kW] 118 I
Ex t
Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.05+200.00| IC411 S1 AB30 | AB35 | AC30 | AC35
) Two speeds, three phase (2/4, 4/8, pole) constant-torque 63 +315 | 0.15+160.00| IC411 S1 AB20 | AB25 | AC20 | AC25
— K Two speeds, three phase (2/4, 4/8, pole) quadratic-torque 63 + 315 | 0.18 + 160.00 1C411 S1 AB40 | AB45 | AC40 | AC45
8 8 Single phase, (2, 4, 6 pole) 63+100 | 0.10+ 3.00 1C411 St AB10 | AB15 | AC10 | AC15
a ¢',_, @ Single-phase with capacitor in extra-size terminal box (2, 4, 6 pole) 63 +100 | 0.10+ 1.10 1C411 S1 AB 12 - AC 12 -
s g Motors energized by inverter (2, 4, 6, 8 pole) 63 + 315 | 0.09 +200.00 | 1C411 S9 AB70 | AB75 | AC70 | ACT75
c + Single speed, three phase (2, 4, 6, 8 pole) 63 +315 | 0.05+ 160.00| 1C410 S4 DB30 | bB35 | DC30 | DC 35
‘B o gl speed, fhree phase (2 4,5, S p 71:160 | 015+ 1850 | IC411 S4 | HB30 | HB35 | HC30 | HC35
% <t Single speed, three phase (4, 6, 8 pole) 180 + 315 | 18.50 + 200.00 | IC416 S4 DB30 | bB35 | DC30 | DC 35
5 o 63 +315 | 0.05+ 160.00| 1C410 S4 DB20 | bB25 | DC20 | DC 25
w 2 Two speeds, three phase (2/4, 4/8, pole) constant-torque 71+160 | 0.15+ 18.50 1C411 S4 HB20 | HB25 | HC20 | HC 25
g 180 + 315 | 18.50 =+ 160.00 | IC416 S4 DB20 | bB25 | DC20 | DC 25
£ 71 + 315 | 0.18 +200.00 1C410 S4 DB50 | DB55 | DC50 | DC 55
= Single speed, three phase (6 pole) for hoist applications 71+160 | 0.18+ 11.00 1C411 S4 HB50 | HB55 | HC50 | HC 55
180 + 315 | 15.00 + 160.00 | 1C416 S4 DB50 | DB55 | DC50 | DC 55
. 71 +315 | 0.06 +160.00| 1C410 S4 DB50 | DB55 | DC50 | DC 55
Zwoliiz:ziz, three phase (2/8, 4/12, 4/16 pole) for hoist 71 +160 | 0.06 + 7.50 1C411 S4 HB50 | HB55 | HC50 | HC 55
PP 180+ 315 | 2.00+ 37.00 1C416 S4 DB50 | bB55 | DC50 | DC 55
=2 . T3
£ Type Version Frame size | Output range Ventilation | Operation EPL = Gc
RE 7 (o] kwl Ex nA
g < - Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.18+200.00| IC411 S1 AN 30
2 (34 & Two speeds, three phase (2/4, 4/8, pole) constant-torque 63 +315 | 0.15+160.00| 1C411 S1 AN 30
o § Two speeds, three phase (2/4, 4/8, pole) quadratic-torque 63 + 315 | 0.18 + 160.00 IC411 S1 AN 30
= @ Motors energized by inverter (2, 4, 6, 8 pole) 63 + 315 | 0.09 + 200.00 IC411 S9 AN 30
. T 135°C
Type Version FEOEHD | IS Ventilation | Operation EPL = Db EPL = Dc
[t L35 Ex th Ex tc
Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.18 + 200.00 1C411 S1 AD 30 AD 30
o) Two speeds, three phase (2/4, 4/8, pole) constant-torque 63 + 315 | 0.15+160.00| IC411 S1 AD 20 AD 20
8 Two speeds, three phase (2/4, 4/8, pole) quadratic-torque 63 + 315 | 0.18 + 160.00 IC411 S1 AD 40 AD 40
S Single phase, (2, 4, 6 pole) 63 +100 | 0.10+ 3.00 IC411 St AD 10 AD 10
@ Single-phase with capacitor in extra-size terminal box (2, 4, 6 pole) 63+ 100 | 0.10+ 1.10 1C411 S1 AD 12 AD 12
Motors energized by inverter (2, 4, 6, 8 pole) 63 + 315 | 0.09 + 200.00 1C411 S9 AD 70 AD 70
Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.05+160.00| 1C410 S4 DD 30 DD 30
gle speed, three p 08P 71:160 | 015+ 1850 | IC411 s4 HD 30 HD 30
Single speed, three phase (4, 6, 8 pole) 180 + 315 | 18.50 +200.00 | 1C416 S4 DD 30 DD 30
63 + 315 | 0.05+160.00| 1C410 S4 DD 20 DD 20
2 Two speeds, three phase (2/4, 4/8, pole) constant-torque 71+160 | 0.15+ 18.50 1C411 S4 HD 20 HD 20
g 180+ 315 | 18.50 + 160.00 | 1C416 S4 DD 20 DD 20
£ 71 +315 | 0.18+200.00| 1C410 S4 DD 50 DD 50
= Single speed, three phase (6 pole) for hoist applications 71+160 | 0.18+ 11.00 1C411 S4 HD 50 HD 50
180+ 315 | 15.00 + 160.00 | 1C416 S4 DD 50 DD 50
) 71+ 315 | 0.06 + 160.00| 1C410 S4 DD 50 DD 50
Zwo"sc;:iziz, three phase (2/8, 4/12, 4/16 pole) for hoist 71-160 | 006+ 750 1C411 S4 HD 50 HD 50
it 180+ 315 | 2.00: 37.00| IC416 s4 DD 50 DD 50
o . T3 - T 150°C
£ Type Version Fram%flze 0utp[l£l\;]ange Ventilation | Operation EPL = Gc - Db
=% ExnA-Extb | ExnA-Exic
g =2 - Single speed, three phase (2, 4, 6, 8 pole) 63 + 315 | 0.18 + 200.00 1C411 S1 AQ 30 AQ 30
2 e K Two speeds, three phase (2/4, 4/8, pole) constant-torque 63 + 315 | 0.15+ 160.00 1C411 S1 AQ 20 AQ 20
o § Two speeds, three phase (2/4, 4/8, pole) quadratic-torque 63 + 315 | 0.18 + 160.00 1C411 S1 AQ 40 AQ 40
= @ Motors energized by inverter (2, 4, 6, 8 pole) 63 + 315 | 0.18 + 200.00 1C411 S9 AQ 70 AQ 70
. T 150°C
Type Version Frame size | Output range Ventilation | Operation EPL = Mb
(o) 14 Exd Ex de
Lo Single speed, three phase (2, 4, 6, 8 pole) 71 +315 | 0.15+200.00 1C411 S1 AM 30 AM 35
S § Two speeds, three phase (2/4, 4/8, 4/6, 6/8 pole) constant-torque 71 +315 | 0.37 + 160.00 1C411 S1 AM 20 AM 25
@ Two speeds, three phase (2/4, 4/8, 4/6, 6/8 pole) quadratic-torque 71 +315 | 0.37 + 160.00 1C411 S1 AM 40 AM 45
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1. General informations

1.2 Common main characteristics

Flameproof motors compliant with the
Standards IEC EN 60079-0, 60079-1,
60079-7 for atmospheres where gas is
present and IEC EN 60079-31 for areas
where combustible dust is present.

Three phase and single phase Squirrel
Cage Asynchronous Induction motors.

Totally enclosed, fan cooled, frame IP55
with Terminal box IP65.

The motors dimensions comply with
IEC 60072 standard.

Power Supply 400V/50Hz.
Three-phase, 1-speed motors, 2-4-6-8
poles, T4 (for sizes between 63 and 250,
multi-voltage power supply
380-400-420V/50Hz and 460V/60Hz).
Class F insulation.

Noise level within 86 dB (A).

Terminal Box:

- available both in a flameproof, or
increased safety version

- large size

- standard position - top, opposite feet

- rotate by 90° in 4 positions.

Motor frame and terminal box enclosure
separated to avoid the transmission of
explosions.

Winding cables connected to the terminal

board by means of terminal blocks or by
a flameproof sealing device.

1.3 Main options

Internal and external mechanical
components painted with epoxy polyester
powders;

stainless steel nameplate,

anti-corrosion screws.

Highly resistant to impact:

cast iron made frame, terminal box and
endshields.

fan cover in sheet steel.

Low friction dust seals.

The conformity certificates also cover
alternatives, such as:

altitude over 1000m

modification of the rated voltage and
rated frequency

power supply from an inverter

motor protection through temperature
detectors

duty S1 to S9.

1.2.1 Special characteristics for
motors with brakes

Mounting options B3, B5, B35, B14, B34.

Brake power supply:
400V/3/50Hz (for motors with axle
height of 63+160)

230V/1/50Hz (for motors with axle
height of 180+250)

* Double terminal board box, one for the

motor and the other for the brake, both
can be rotated through 90° in 4 positions,

for motors with an axle height of 180+250.

1.2.2 Special characteristics for
motors for mining applications

e The motors in the ATEX series for mines
come under group I Category M2.
They are intended for use below ground
and in surface areas of mines where
firedamp or combustible powder can be
found.
This equipment is meant to be
de-energised in an explosive atmosphere.

Mounting options B3, BS, B35, B14, B34.

High protection against corrosion:

- inside and outside surfaces poly-esther
powder painting (minimum thickness
150 um)

- stainless steel nameplate

- anticorrosion plated fasteners.

¢ Highly resistant to impact:
- special fan cover in sheet steel with rear
grid protection.

The conformity certificates also cover

alternatives, such as:

- modification of the rated voltage and
rated frequency

- power supply from an inverter

- motor protection through temperature
detectors

- duty S1to S9.

Electrical variants

¢ Non-standard voltages and frequencies
(maximum voltage 1000V).

¢ Motors for tropical climates.

e Motors for low temperatures (-50°C)

e Temperature rise below 80K.

* Motors insulated to class H.

¢ Motors with bimetallic detector,
thermistor PTC or thermistor PT100.

¢ Motors with anti-condensation heaters.
* Motors with special electrical design.

¢ Single-phase motors with capacitor
fitted in a large-size terminal box
(Ex d, max 50 pF).

Mechanical variants

e Special flanges and shafts.

e Double ended shafts.

¢ Cable gland fitted to terminal box.

¢ Terminal box with special cable entries.

¢ Motors without terminal box with
sealing joints and conduits.

e Motors protection IP56 - IP65 - IP66.

¢ Motors with condensation drainage
valves.
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Motors with special bearings
(uni-directional, with sensors, with rollers,
insulated, oversized, thrust bearings).

Vibration level Grade A or B, according to
IEC 60034-14.

Motors with a rain cap or sun shield,
water-shedding disc.

Side terminal box frame size 160 to 315.

Separate terminal box for auxiliary
terminals.

Low noise emission version.

High protection against corrosion for
tropical climates or applications in marine
environments:

external mechanical components finished
with epoxy paint;

protection of the internal parts (winding
and rotor) with protective paint;

stainless steel screws.

Accessories

Motors suitable for frequency inverter
drive.

Motors with encoder.

Motors with forced ventilation (from frame
size 90).

Certificates

* Motors according to American Bureau of
Shipping, Bureau Veritas, Det Norske
Veritas, Germanischer LLoyd, Korean
Register of Shipping, LLoyd Register of
Shipping, Nippon Kaiji Kyokaj, R.I.Na.,
IECEx, CUTR, CCOE.

1.3.1 Further options for motors with
brakes
Electrical variants

e Special power supply voltages and fre-
quencies; maximum voltage 690 V both
for the motors and the three-phase brake.
For single-phase brakes, maximum
voltage 440 V.

® Motors with anti-condensate heating coils
for both the motor and the brake.

e D.C. current brake

e Positive brake (brakes when energized)
with uninterrupted current.

Mechanical variants
¢ Manual release



1. General informations

1.4 Nomenclature

Pos. 1 = Motor series:
A Atex H Motors with self-ventilating brakes

Motors with brakes without ventilation
or with forced ventilation

Pos. 2 = Type of application:

B  Enclosure group IIB Q Non sparking + Dust
C Enclosure group IIC N Non sparking
D Dust M  Group I for mines

Pos. 3 = Type of motor (electric characteristics):

1 Single phase 4 Three-phase 2 speed quadratic torque
2 Three-phase 2 speed, constanttorque 5  For lifting
3 Three-phase 1 speed 7 Forinverters

Pos. 4 = Terminal box version:

0 Standard version 5 Protection method Ex e

3  Without box, with plate Ex d 2 Exd capacitor holder in extra-size box

Pos. 5 = Size (centre height):

63 ) 132 200 280 z
71 100 160 225 315 =
80 112 180 250 &

Pos. 6 = Length of stator pack:

63 | 71|80 |90 100|112 132 160 180200 |225|250(280|315
* *
Extra short SA
Short A|A|A|S|LA SB| S |[MA LA| S S| S
Medium M MB|M | MB|M | M M
Long B|B|B|L|LB MLIL | L|L|L|LB|M M
Extra long L ML L

* Three-phase, 2-speed version
Pos. 7 = Polarity:

2 2poles 24  Double polarity: 2 / 4 poles 46  Double polarity: 4 / 6 poles
4 4poles 28  Double polarity: 2 / 8 poles 48  Double polarity: 4 / 8 poles
6 6 poles 21 Double polarity:2/12 poles 41 Double polarity: 4 / 12 poles
8 8poles 43  Double polarity: 4 / 16 poles
10 10 poles 68  Double polarity: 6 /8 poles
12 12 poles 61  Double polarity: 6 /12 poles

Pos. 8 = Mounting (IM Code I):

B3 V5 V6
B5 Vi V3

B14 V18 V19

B35 V15 V36

Pos. 9 = Version with terminal box:

3F xxxD / xxxS / XX Three-phase 1-speed; vpltage for delta connection;

voltage for star connection; frequency
3F xxx / xx Three-phase, 2-speed: voltage; frequency
1F xxx / xx Single-phase; voltage; frequency
A B 2 132 S 46 B5 3F400/50 = Example of the commercial codes
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2. Design features

2.1 Installation and application

Standard installation

The motors can be installed outdoors and in
dusty, moist and chemically aggressive
environments (industrial climate) at ambient
temperatures from -20°C to 40°C.

Mechanical protection (IP); Table 2A

The mechanical protection systems for
electric motors are classified with the IP
code followed by two numbers and, in some
applications, by a letter.

IP (International Protection):

this indicates the level of protection against
accidental contacts of foreign bodies and
against water.

0 - 6 (15t digit):

this indicates the level of protection against
accidental contacts of foreign bodies.

0 - 8 (2" digit):

this indicates the level of protection against
water.

W, S e M (additional letters for special
protections):

W; this means that the machine is to be
used in specified weather conditions and
with special protections.

The W letter has to be added to the IP code
(e. g. IPW55).

S and M; these are used for protection
against water.

The letter S stands for static protection;
protection against water only for a
stationary motor. Letter M stands for
protection against water when the motor is
running (e. g. IP56S).

Without the additional letters the protection
applies in both cases (standing still and
running motor).

Our standard motors are IP55 (terminal box
IP65).

On request we can supply motors
without ventilation with IP56 or IP57, and
self ventilated motors with IP56S.

Table 2A - Mechanical protection to IEC 60034-5

Upper-Deck Installation

Motors meant for installation on board ships
and offshore areas are designed to comply
with the specifications of the relevant
classification authorities (see 1.3 Main
options - Certificates).

Gear mounting, Oil-protected Flange

In some applications, it is necessary that the
flange and the drive shaft are completely
sealed against oil. This need must be
specified during the order phase.

Fixed bearings

Some applications need to have a “zero
axial play”. This need must be specified
during the order phase.

Cooling

Motors are air-cooled by means of external
surface ventilation (IC 411).

Standard motors have radial flow fan
allowing fully reversible rotation.
Reference standards are: IEC 60034-6.
From frame size 100 to 315 motors may
be supplied with forced ventilation.

with rotating parts inside the housing.
Protection against harmful dust deposits.

of voltage-carrying parts as well as against contact

standard design

Protection against accidental contact International Protection against water
and the penetration of foreign bodies protection
Complete protection against contact and approaching IP55 A jet of water squirting out of a nozzle towards the motor from

all directions has no harmful effect.

IP56 In case of temporary flood, e. g. heavy seas, water cannot enter

The penetration of dust is not completely prevented
but the dust cannot enter in such quantities as to
affect operation.

special design

into the motor in harmful quantities.

parts as well against contact with rotating parts inside
the housing.
Protection against the penetration of dust (dust-proof).

special design

IP57 Motor can operate under water at given pressure.
special design
Complete protection against contact of voltage-carrying IP65 A jet of water squirting out of a nozzle towards the motor from

all directions has no harmful effect.

Complete protection against contact of voltage-carrying
parts as well against contact with rotating parts inside
the housing.

Protection against the penetration of dust (dust-proof).

1P66
special design

In case of temporary flood, e. g. heavy seas, water cannot enter
into the motor in harmful quantities.

2.2 Low temperature version and anti-condensation heating

Low Temperature Version

Anti-condensation heating

Motors intended for use at extremely low
temperatures are specially designed.

Flameproof certificates are valid for
temperatures as low as -50°C.

Motors equipped with heating coils keep the
minimum temperature of a stopped motor at
-20°C (see table 2B).

As an alternative to heaters, the motors can
be powered with low voltage via terminals
U1 and V1 (see table 2B).
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Also, it is possible to use a special
construction with suitable materials in low
temperature areas (-50°C) as an alternative
to heating the motor.

A version is also available for temperature
-60°C with other certifications.

Condensate may form inside the motor due
to temperature fluctuations.

To prevent this from happening, motors

must be heated using strip type heaters on
the end windings or low voltage power can
be supplied to the winding via terminals U1
and V1.

The heat output is given in table 2B.

It is vital that during the motor operation the
heaters are turned off.

The supply voltage for the heaters is 230V
+10% (115V £ 10% on request)



2.

Design features

Table 2B - Data of the anti-condensation heater

For preventing condensation For protection at temperatures
P 9 below -20 °C (down to -50 °C)
Via Motor winding Via Motor winding
. With With
;?Zmee heater Outout Heating voltage with a heater Outout Heating voltage with a
P rated motor voltage of P rated motor voltage of
Output VA] 230V | 400V | 440V | 500V | 690V Output Output | 230V | 400V | 440V | 500V | 690V
W] (\J| M M M \Y W] W] \Y \Y| (\Y| v M
63 25 35 45 75 90 100 130 50 90 70 120 140 160 210
4l 25 55 35 65 75 85 110 50 130 60 100 120 135 175
80 25 70 30 55 65 75 100 50 180 50 90 100 115 155
90 25 100 25 45 50 60 80 50 250 40 70 80 95 125
100 25 140 20 35 40 50 65 50 440 40 65 75 85 115
112 50 190 20 38 45 50 65 100 490 35 60 70 80 105
132 50 300 20 35 40 45 60 100 700 30 55 65 70 90
160 50 420 17 30 35 40 50 100 950 25 45 55 60 80
180 100 500 15 25 30 35 45 200 1200 25 40 50 55 70
200 100 720 13 20 25 30 40 200 1500 20 35 40 45 60
225 100 800 13 20 25 30 40 200 2200 20 35 40 45 60
250 100 950 10 20 25 30 40 200 2700 20 35 40 45 60
280 200 1700 20 22 25 30 200 3000 28 35 40 50
315 200 1900 16 20 25 30 200 3600 25 32 38 48
315L 200 2100 14 18 24 30 200 4800 22 30 35 45
2.3 Materials, painting and nameplate
2.3.1 Materials
Table 2C - Materials of the main components:
Frame size 63+250 280+315
Frame
Endshields Cast iron G200 (ISO 185) Cast iron
Terminal box
Far_1 cover Steel Steel
Rain cap
Non sparking thermoplastic material or aluminium Aluminium
Fan - - . -
Brass for motors for mining applications Brass for motors for mining applications
Shaft Steel C45 Steel C45
Rotor Squirrel cage in pressure cast aluminium Squirrel cage in pressure cast aluminium
Winding Insulation class F or H Insulation class F or H

Bolts and screws
Cable gland (on request)
Brake enclosure

Brake terminal box

Galvanised steel 8.8 or A4-80 UNI EN ISO 3506-1
Brass or stainless steel
Cast iron

Cast iron

Steel 8.8 zinc plated
Steel 8.8 zinc plated
Cast iron

Cast iron
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2.

Design features

2.3.2 Painting
Table 2D - Materials of the main components:
Frame size 63+250 280+315
All components are sandblasted, cleaned and All components are sandblasted, cleaned and
Pretreatment
degreased degreased
. Polymerised epoxy polyester powder, oven-baked at Treatment with anti-corrosion primer
Painting o
200°C Final coat of enamel paint
. Total 120 pym (different thicknesses available upon Total 120 ym (different thicknesses available upon
Thickness
request) request)
Colour RAL 5010 (special colours available upon request) RAL 5010 (special colours available upon request)

Mechanical strength
Corrosion resistance
Chemical resistance

Temperature range

Non-abrasive, elastic, insensitive to scratches,
resistant to impact

Highly resistant to water, water vapour, salt water

Good resistance in chemically aggressive
environments

-40°C +130°C

Non-abrasive, elastic, insensitive to scratches,
resistant to impact

Highly resistant to water, water vapour, salt water

Good resistance in chemically aggressive
environments

-40°C +130°C

2.3.3 Nameplate

ENGLISH

The stainless steel nameplate is fitted on

the motor frame.

N
C€ @ 1126 cemp C€ @ M2 cemp
0722 CESI 02 ATEX 123 X N m Y14 0722 CESI 09 ATEX 046 X n Y14
Electric Motor AC 1328SB 2 3~ Electric Motor AM30 2258 4 3~

Exd IIC T4Gb - IP55 Ex de I Mb - IP55
v A Hz 1/min <coso kW v A Hz 1/min cosQ kW

G}400A 14,8 50 2925 0,85 7,5{B anOA 69,0 50 1480 0,84 37QB
690Y 8,55 690Y 39,9
IC411 CIF Tad40°C S1 IC411 CIF Tad40°C St

kg95s kg360
Manufacturer Cemp srl - 1 20030 SENAGO (Milan) - ITALY Manufacturer Cemp srl - | 20030 SENAGO (Milan) - ITALY
Restore the greasing at every opening - fasteners 8.8 ISO 898-1 Restore the greasing at every opening - fasteners 8.8 ISO 898-1
To be energized with cable suitable for temperature 90°C To be energized with cable suitable for temperature 90°C
L Warning - Potential danger of electrostatic charge - Read safety instruction L Warning - Potential danger of electrostatic charge - Read safety instruction Y,
1\
€6 = Cemp||ceE = cemp
TUV IT 13ATEX 006 X n Y14 0722 CESI 12 ATEX 041 X n Y14
Electric Motor AQ30 90L 4 3~ Electric Motor DB35 315M 4 3~
ExnAIIC T3 Gec Extc IIIC T150°C IP55 Ex de IIC T4Gb - IP55

Q} v A Hz 1/min <coso qug 69 v A Hz 1/min coso kW{B
230A 6,12 50 1400 0,79 1,50 400A 198,5 50 1488 0,85 110
400Y 3,54 690Y 114,7

Brake K10 140W AC230V/1 1500Nm
IC411 CIF Tad40°C St IC410 CIF Tad40°C S4 40% 50 s/h
kg33 Jext=0.446 kgm? kg1280
Manufacturer Cemp srl - | 20030 SENAGO (Milan) - ITALY
Manufacturer Cemp srl - | 20080 SENAGO (Milan) - ITALY Restore the greasing at every opening - fasteners 8.8 ISO 898-1
fasteners 8.8 ISO 898-1 To be energized with cable suitable for temperature 90°C
L L Warning - Potential danger of electrostatic charge - Read safety instruction )

Fig. 2A - Example of plate
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2. Design features

2.4 Shaft ends, balancing, vibrations, noise levels, coupling and belt drives

Shaft ends

The shaft ends are cylindrical and comply
with IEC 60072 in their design and in their
correspondence to frame sizes and outputs.
The shaft ends of all motors are equipped
with a tapped hole to assist in the fitting of
pulleys and couplings.

Noise level

Noise measurements are performed to

IEC 60034-9.

In the performance data, the sound pressure
levels “Lp” are given in dB (A) for the
individual frame sizes.

They apply for no load at 50 Hz.

Belt drive

Slide rails are used for motors for easy
tensioning and readjustment at the belts.
Permissible forces have to be taken into
consideration (See Table 2I).

Pulleys and couplings must only be
fitted and removed by means of specific

The keys are always supplied along with The tolerance is + 3 dB (A). tools.
the motors. At 60 Hz the values of sound pressure
On request, special shaft ends or a second increase approximately by 4 dB (A).
free shaft end can be provided. Couoling dri
Pole-changing motors with a 2-pole speed oup m_g ‘rlve _
have the same shaft ends as single-speed When aligning a motor to be coupled directly
2-pole motors. to the machine, care must be taken that
. L the rollers and balls of the bearings do not
Balancing, and vibration jam.
The motors are dynamically balanced with Elastic couplings are permissible with all
half keys in accordance with vibration grade motors.
“A” (N) normal balance IEC 60034-14 (and To ensure vibration-free running and to
ISO 8821). avoid any inadmissible stress on the
The low-vibration version “B” (R) (reduced) bearings, the machine to be coupled must
can be supplied where high demands are still be exactly aligned in the case of elastic
made on quiet running. coupling.
Care must be taken to ensure that Maximum accuracy must be applied to the z
transmission parts (pulleys, couplings) coupling of 2-pole motors. =
supplied by others are dynamically balanced &
with half key.
Table 2E - Vibration limits according to IEC 60034-14
Limit values of the speed of vibration/oscillation for frame sizes:
Balancing rate
63132 160+280 315
[mm/s] [mm/s] [mm/s]
A 1.6 2.2 2.8
B 0.7 1.1 1.8
Terms of measure: Free standing
2.5 Brake motors
Construction method Operation

Motors in these two series are built with an
integrated brake and are considered as an
integral unit, consequently, a single ATEX
certificate is provided for both motor and
brake.

The brake is enclosed in a special enclosure
built with a Ex d IIB or IIC protection type
and IP65 mechanical protection.

The temperature class and maximum
surface temperature are those of the motor.
The electro-magnet winding is encapsulated
in resin which isolates it and provides
mechanical protection.

Motors with an axle height of 63 to 160 are
normally fitted with a three-phase
magneto with a power supply of 110V to
690V.

Alternatively, upon request, a magneto can
be supplied with a direct current power
supply using a rectifier, with a single-phase
power supply of 48V to 440V.

If you have a direct current power supply
line, the magneto can be powered directly
using that line (from 24V to 230V).

Motors with an axle height of 180 to 250
use a “K10” type brake, which is only
available with the magneto powered using
direct current. This type of brake is always
supplied with a direct current power supply
using a rectifier, with a single-phase power
supply of 48V to 440V.

The brake is made up of:

- the magnet;

- the counter-magnet (or mobil armature)
supported by three small columns where
it can slide;

- braking disk

- toothed hub secured to the motor shaft.

When the coil is powered, the magnet

attracts the mobil armature which thus

releases the braking disk so the motor can
rotate freely.

By removing voltage to the magnet, the
springs push the mobil armature against the
braking disk. which, by creating friction
against the motor shield, locks the shaft
rotation.

In rest conditions, when the brake is not
powered, the motor remains locked.
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2. Design features

Braking torque calibration

The motor is supplied with a ready-to-use
calibrated brake.

Special calibration available on request.
This is carried out during assembly before
final testing.

Table 2F shows the standard braking
torques.

Manual release

DB - DC and HB - HC series flameproof
motors with brake can be supplied on
request with hand release lever for the
brake.

Pressure is applied on the release
mechanism which moves the mobile
armature, freeing the motor's shaft.

When releasing pressure on the mechanism
the brake automatically returns to the fail
safe position.

Variants (63+160)

On request: brake motors can be supplied

with single-phase power supply brakes

between 110V and 400V. This version is

only available in the Ex d version, the

terminal box contains a rectifier.

e supplied with D.C. current between 24V
and 260V

Table 2F - Standard technical data of the integrated brake

e positive braking-when power is applied,
the brake activates and locks on.
With the power supply off, the brake is
not energized and the motor shaft rotates
freely.
The positive brake is available only with
D.C. current for motors with 90+100 axis
height.

Frame Brake Static Air gap On-off Number of Maximum Power Current
size model braking (+0.1/0) braking time disks speed max.
torque [mm] requested [n°] [1/min] [VA] [A]
[Nm] [ms]
63 AC1 4 0.2 20 1 3600 40
4l MEC 63 9 0.3 25 1 3600 50
80 T80 17 0.3 30 1 3600 60
90 MEC 80 35 0.3 40 1 3600 14
100 MEC 90 (#) 48 0.3 40 1 3600 180
112 MEC 100 (#) 70 0.3 45 1 3600 250
132 MEC 110 (#) 90 0.3 90 1 3600 400
160 T140 (#) 130 0.3 100 1 3600 480
180+200 K10 400 0,3 220 1 1800 140 1,5
2253250 K10 800 0,3 220 1 1800 140 1,5
240 - 400 - 800 220 1 1800 140 15
280:315S8-M | K10 0,3
1500 220 2 1800 140 1,5
(®) 2 brake discs available by request (braking torque about + 50%).
— 1
[ Il 1
I I L Il U
A
D) !
\
%) —_— |
N | ] ]
———u

Fig. 2B -
Construction diagram for a 63+160 brake
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Fig. 2C -
Construction diagram for a 71+160 brake

Fig. 2D -

Construction diagram for a 180+315 brake
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Brake Off

Brake On

Brake Brake
On Off

Fig. 2E -
Manual release (optional on request)
for motors 71+160 not ventilated

2.6 Bearing system

Fig. 2F -
Manual release (optional on request)
for motors 180+315 with forced ventilation

Fig. 2G -
Manual release (optional on request)
for motors 180+315 not ventilated

Standard motors are equipped with radial
deep groove ball bearings (ZZ pre-greased
series) or open bearings complete with
grease nipples.

Where requested roller, or other special
bearings can be fitted.

Lubrication

The ZZ series bearings are lubricated for life
and require no further lubrication.

Open bearings are supplied with grease
nipples and are to be lubricated according to
the indications given in the table 2G - 2H.

Bearing Seal

In order to prevent dust and water
penetration, a seal ring is fitted to the
endshield on the driving and non-driving
ends.

These seal rings are highly resistant to
vibrations, thermally stable, and resistant to
mineral oils and diluted acids.

Seals for media not listed above are
available on request.

N

9

63+132 @S&“

optional
(for open bearings)
+
(C O @
— (
+
160+250

optional
(for open bearings)

280+315

Fig. 2H - Ball bearings - DE (front)

160+250

280+315

Fig. 2I - Roller bearings - On request execution DE (front)
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Table 2G - Standard model -
Closed non-lubricated bearings

Table 2H - Upon request -

Open bearings with lubricators

58

Bearing Bearing
Frame Pol ) Frame Time interval |-\ ot of
size s Dri d Non-Drive - Poles for lubrication "
rve en — Front ball Front Rear ball (hours) grease
bearings rollers bearings
63 2-4-6-8 6202 ZZ 2 5500
160 4 6309 C3 NU 309 6309 C3 8250 12g
71 2-4-6-8 6203 ZZ -8 11000
80 2-4-6-8 6204 ZZ 2 2000 129
180 4 6310 C3 NU 310 6310 C3 6000 ]
90 2-4-6-8 6205 27 6-8 2000 59
100 2-4-6-8 6206 ZZ 2 2100 129
200 4 6312 C3 NU 312 6312 C3 5000 5
112 2-4-6-8 6306 ZZ 6-8 7000 9
2 2000 159
132 2-4-6-8 6308 ZZ C3 7 =00
225 6313 C3 NU 313 6313 C3
160 2-4-6-8 6309 ZZ C3 6 5600 209
8 6400
180 2-4-6-8 631022 C3 2 6313 C3 NU 313 2000
= 4 4100
g 200 2-4-6-8 6312 ZZ C3 250 6313 C3 20g
2 6 6314 C3 NU 314 5300
o 225 2-4-6-8 6313 ZZ C3 8 6200
2 132ZC 2 3700
631822 C3 4 4300
250 280S 6316 C3 NU 316 6316 C3 33g
4-6-8 |6314ZZC3|63132ZC3 6 4600
8 4800
280
horizontal | 2-4-6-8 6316 ZZ C3 5 3700
280 4 4300
e 2-4-6-8 6316 C3 280 M s 6316 C3 NU316 | 6316C3 1600 33g
315 2 6316 ZZ C3 8 4800
i 2 6316 C3 NU 316 3300
horizontal |, 5 g | 6317223 | 6316 22 C3
4 9500
3158 6316 C3 379
515 2 6316 C3 6 6317 C3 NU 317 13700
vertical 4-6-8 | 6317C3 | 6316C3 : 19599
uls 2 6316 C3 NU 316 2900
4 7800
315M 6316 C3 379
6 6317 C3 NU 317 11300
8 13600
2 6316 C3 NU 316 4100 33g
315LA | 4-6 6316 C3 11100
6317 C3 NU 317 37g
8 19500
2 6316 C3 NU 316 3500
315LB | 4-6 6316 C3 9500 379
6317 C3 NU 317
16550
6316 C3 NU 316 2900 33g
315LC | 4-6 6316 C3 7800
6317 C3 NU 317 379
2 13600

* Grease type LGHP2 SKF or equivalent.
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2.7 Permissible radial loads on the shaft with standard bearings

Table 2| shows the values of radial load Table 21
calculated considering: Permissible radial load F [N]
- frequency 50Hz; Fame Pole - :
- temperature not exceeding 90°C; size number Ball bearings Roller bearings
- 20,000 hours of life for 2-pole motors; Xo Xy X5 Xo X4 X5
- 40,000 hours of life for 4, 6, 8-pole motors. 2 390 360 340
63 4 390 360 340
For operation at 60Hz the values have 6 440 410 380
to be reduced by 6% in order to achieve 8 490 450 420
the same useful life. For double speed 2 490 450 420
motors, consider always the higher speed. 7 4 480 450 420
6 550 510 480 --- --- -
. . . 8 610 560 520 - - ---
The distance of the point of action of force P 640 590 540
Fr from the shoulder of the shaft must not 4 640 580 540
exceed the length of the shaft end. 80 6 730 660 610
8 800 730 670 - --- ---
Fr = maximum radial load (e. g. 2 730 660 610 — — —
belt load + weight of belt pulley) %0 4 720 660 600
6 820 750 680 --- - -
F =  beltload[N] = 2 KM 8 910 820 750
D 2 1020 910 830
9550 - P 100 . 150 1030 010
M= torque[Nm] = == 8 1270 1140 | 1030 "
P = rated motor output [kW] i 12?8 1228 ggg g
n = rated motor speed [1/min] 12 6 1680 1530 1410 Z
D = belt pulley diameter [m] 8 1850 1680 1550 — — —
K = prestress factor governed by 2 2160 1930 1750
belt type: it is assumed 132 4 2140 1910 1720
approximately as follows 6 2450 2190 1970
K = 3 for normal flat belts without 8 2700 2410 2180
tensioning pulley 2 2790 2470 2210 5720 5200 4680
tensioning pulley 6 3150 2790 2490 5995 5450 4905
K = 2.2 for V-belts or special flat belts g S 5950 220 020 2200 =220
2 3600 3200 2950 6490 5900 5310
180 4 3500 3350 2850 7040 6400 5760
6 3900 3600 3300 7370 6700 6030
F 8 4300 3950 3700 7480 6800 6120
R 2 4500 4300 4000 9680 8800 7920
{ @ 200 4 4550 4350 4100 10450 9500 8550
6 5300 5500 5000 10780 9800 8820
l 8 5500 5350 5050 10945 9950 8955
I A I —— “r“é ——————— . 2 5500 5000 4650 11880 10800 9720
\‘ 295 4 5350 4900 4500 12760 11600 10440
T 6 5950 5650 5200 13200 12000 10800
@ 8 6400 6100 5700 13420 12200 10980
B 2 5300 5100 4750 13860 12600 11340
- 250 4 5650 5400 5300 15950 14500 13050
X4 6 5820 5600 5370 16500 15000 13500
- 8 6420 5980 5520 16665 15150 13635
X, Xo 2 5500 5000 4500 15400 14000 12600
280 4 5665 5150 4635 15950 14500 13050
6 6930 6300 5670 16500 15000 13500
Fig. 2L 8 7920 7200 6480 18150 16500 14850
2 5500 5000 4500 14300 13000 11700
315 S-M 4 6270 5700 5130 28050 25500 22950
6 7370 6700 6030 29150 26500 23850
8 8360 7600 6840 29700 27000 24300
2 6820 6200 5580 13640 12400 11160
315L 4 7095 6450 5805 24750 22500 20250
6 8030 7300 6570 27500 25000 22500
8 9020 8200 7380 30800 28000 25200
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2.8 Permissible axial load on the shaft with standard bearings

If the shaft end is loaded at X2 with the
permissible radial load F,, an additional axial
load is allowed (table 2L).

If the permissible radial load is not fully
utilized, higher loads are possible in axial
direction (Values on request).

Fig. 2M
Push
B3
Pull
|
vs gl [ 1 [s
B o
a |
!
ey —_—
V6 Dg_ -3
Fig. 2N
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Table 2L
Limit axial load with Fg at X, - F5 [N]
Fra.xme il Ball bearings Roller bearings
size number
B3 V5/V6 B3 V5/V6
push/pull push/pull push/pull push/pull
2 120 110
4 120 110
63 6 140 130
8 160 150
2 140 130
4 140 120
n 6 170 150
8 190 170
2 190 170 - -
4 190 160
80 6 220 190
8 250 220
2 200 170
4 200 160
= 6 240 190
8 270 220
2 280 230
4 280 220
100 6 330 260
8 370 300
2 410 330
4 410 320
L 6 480 370
8 540 430
2 590 430
4 590 380
132 6 690 470
8 780 560
2 750 490 1000 700
160 4 750 450 1200 840
6 880 520 1300 910
8 1000 640 1400 980
2 880 950 1000 700
180 4 880 1150 1250 875
6 1030 1350 1350 945
8 1160 1550 1550 1085
2 1160 1100 1100 770
200 4 1160 1200 1200 840
6 1360 1400 1400 980
8 1520 1600 1600 1120
2 1300 1250 1250 875
295 4 1300 1350 1350 945
6 1520 1600 1600 1120
8 1710 1850 1850 1295
2 1460 1300 1300 910
250 4 1460 1400 1400 980
6 1710 1600 1600 1120
8 1920 1920 1900 1330
2 5500 3850 3700 2590
280 4 5500 3850 3700 2590
6 6500 4550 4000 2800
8 7400 5180 4500 3150
2 5500 3850 3700 2590
4 5800 4060 3500 2450
SR 6 6800 4760 4000 2800
8 7650 5355 4500 3150
2 2200 1540 3850 2695
3151 4 2200 1540 3800 2660
6 2500 1750 4600 3220
8 3000 2100 5500 3850
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2.9 Terminal box design

The standard design has four basic versions:

-Exd