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11  IINNTTRROODDUUCCTTIIOONN  
 

11..11      SSYYMMBBOOLLSS  UUSSEEDD  
 

 

IMPORTANT:  
Carefully read and follow the information to which it refers.  

 

CAUTION  
This symbol indicates that you should pay close attention to the information to 
which it refers. Failure to follow the instructions can cause serious injury to people 
or damage to the product.  

 

PROHIBITED  

Comply with the instructions to which the symbol refers. 

 

11..22      GGEENNEERRAALL  IINNFFOORRMMAATTIIOONN  
 
All the instructions provided in this manual should be strictly complied with. If the conditions of 
use or the technical information is not included in the following document, contact C.F.R. in order 
to evaluate the suitability of the products for the application in which they will be used. 
The purpose of this document is to provide the user with all the information necessary to choose 
the correct product and to use the described product properly.  
 

 

The products must be used in the manner described i n this document by 
personnel specifically trained to use them.  

 

The customer is responsible for choosing the correc t product and for using 
it according to his industrial and/or business requ irements. 
Due to the constant evolution of the state of the a rt, C.F.R. srl reserves the 
right to make changes to the content of this docume nt at any time, which in 
any case are not binding. 
The ultimate responsibility for choosing the produc t lies with the customer, 
unless otherwise agreed in writing and signed by bo th parties.  
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1.3 GGEENNEERRAALL  SSAAFFEETTYY  IINNSSTTRRUUCCTTIIOONNSS 
 

 

Three-phase brushless electric motors contain dangerous components and 
present various types of hazard. It is therefore essential that you comply with all 
the safety instructions. 
The electric motor should only be used after having received suitable training and 
after having read the following instructions. 
The personnel responsible for installation, start-up, inspection, maintenance and 
repair must be qualified and must therefore be aware of the general national 
safety regulations and those of the country in which the product is to be installed. 
They must have received specific technical training in order to be able to 
recognise and avoid possible hazards. In particular, one should pay the utmost 
attention to live components, rotating parts and hot surfaces.  
The electric motor must not operate in harsh environmental conditions. Comply 
with the characteristics indicated in this document. 
The following are recommended:  

• do not disable or tamper with protective devices. Under no circumstances 
will C.F.R. srl be held liable for injuries or damage if safety devices are 
disabled or tampered with.  

• if the electric motor is faulty and/or malfunctions, do not use it and make it 
clear that it has been taken out of service. For repairs, please contact our 
Technical Assistance service. 

 

It is forbidden to install the electric motor in areas in which there may be a 
potentially explosive atmosphere or in which there is a high risk of fire. 
The motor must not be put into service if the machine in which it is to be 
incorporated is not compliant with the relevant directives. 

 

 

Always use the personal protective equipment provided: e.g. gloves, safety 
glasses etc. 

 

Do not start the motor if it has been damaged during transport or installation. In 
this case, contact C.F.R. for instructions. 
Use only original spare parts or accessories, or those approved by C.F.R. srl. 
Otherwise, the guarantee will be considered void and no liability for damage or 
injury will be accepted. 
Do not ingest or disperse oil, grease or other electric motor materials into the 
environment. 
Do not wash/clean the electric motor with solvents or pressurised water. This 
could damage the product. Do not clean the electric motor using flammable 
substances. Do not use corrosive detergents or those that pose a health risk. 
Do not paint the electric motor. If necessary contact C.F.R. 

 
 

11..44  RREESSIIDDUUAALL  RRIISSKKSS  
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Hazards due to moving mechanisms, high temperatures  and high voltages 

Rotating electrical machines contain live, rotating or moving parts. Their surfaces 
and internal parts can reach temperatures higher than 50°C during normal 
operation. 
Take particular care not to come into contact with moving parts. 
Provide control devices that allow the motor to be started and stopped both during 
normal operation and in an emergency. 
It is recommended to stop the motor and wait a few minutes before carrying out any 
maintenance and to make sure that all moving parts have come to a complete stop. 
Transport, installation, start-up, maintenance and repairs must be carried out by 
qualified personnel and checked by expert supervisors. 
The improper use of the motors and/or removal or disconnection of the safety 
devices can cause serious injury to persons and damage to property. 
 

 

 

 
Electrocution and fire hazard 

Do not install outdoors or in unsuitable environments without having checked the 
protection rating. 
A brushless motor can remain live even after the stop command has been given; for 
example: after an earth test, there may still be a residual electric shock hazards for 
some components. Make sure that the live parts are discharged before carrying out 
any work. 
 

 

Do not extinguish with water 
In the event of fire, only use powder or CO2 extinguishers. 

 

 

Strong magnetic field hazard 
No access for persons with Pacemakers 

 

 
Hot surface. Contact with the motor may cause burns  

It is recommended that you always wait for a while after switching off the machine 
before carrying out any work, as various parts can be extremely hot. 
Before starting up, make sure that the plastic or temperature-sensitive parts are 
shielded from sources of excessive heat. 
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11..55      IINNTTEENNDDEEDD  UUSSEE  
 
Our three-phase brushless motors are intended to be incorporated in machines on fixed supports, 

such as the frame of a machine, so that they can be used in the widest possible range of 

applications, although they are mainly intended for professional use. 

The electric motors are not normally intended to be exposed to the elements. If the electric 

motors are to be used in harsh dirty environments in which there are water splashes, high 

humidity or high temperatures, they must be fitted with special protective devices. Therefore, 

please contact the C.F.R sales department to order electric motors with suitable protective 

covers. 

 

The three-phase brushless motors indicated in the following manual cannot 
operate if connected directly to the mains power supply; an inverter has to be 
used. The inverter usually requires a compatible position sensor and a 
temperature sensor to be installed on the motor. 

 

 

It is important to be aware that even if the brushless motor is not powered, 
turning the motor shaft will generate a voltage on the phases. The voltage 
produced is proportional to the speed of rotation. Therefore, be extremely 
careful to avoid causing injury to people or damage to property. 

 

11..66      NNOONN--PPEERRMMIITTTTEEDD  UUSSEESS  
 

The intended use is that indicated in the previous section. All uses that are not specifically 

indicated are prohibited. 

Among the non-permitted uses, we would stress that it is prohibited to: 

• Tamper with or replace parts of the motors with spare parts not supplied by C.F.R. 

• Use the motors in environments in which potentially explosive atmospheres may form. 

• Power and use the motor in conditions other than those described in the technical 
specifications. 

 

 

It is absolutely forbidden to use the electric motor in an improper manner and 
before it has been completely installed in and interfaced with the machine in 
which it has to be incorporated. 
The use of electric motors for unintended uses will immediately void the warranty 
and C.F.R. srl will accept no liability whatsoever for injury to people or damage to 
property. 
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11..77    IIDDEENNTTIIFFIICCAATTIIOONN  OOFF  OOPPEERRAATTOORRSS  
 
In order for the motors to be used, some tasks require the personnel to be exposed to specific 

hazards (e.g. when connecting it during installation). The personnel carrying out these tasks, 

which are described for the various stages in the following document, from installation to 

maintenance, should therefore be properly trained according to current legislation. 

 

11..88      WWAARRRRAANNTTYY  TTEERRMMSS  AANNDD  CCOONNDDIITTIIOONNSS  
 
The motors are covered by a 12-month warranty starting from the date of supply by C.F.R. 

Warranties of a different type and duration must be agreed with C.F.R. and must be stipulated in 

the contact. 

The warranty only covers malfunctions due to manufacturing defects, in compliance with the 

contents of this document. C.F.R. is not liable for any damage caused to machines or systems in 

which the motor is installed. 

The warranty only covers the replacement of any defective parts of the motor. 

Any defect resulting from incorrect installation, maintenance, cleaning or the incorrect 

replacement of spare parts are not covered by the warranty. 

If C.F.R. recognises that the defects are covered by the warranty, its specialised personnel will 

replace or repair the faulty component. Components that are subject to wear are not covered by 

the warranty. 

The warranty will not apply if the motors are installed or maintained incorrectly, tampered with, 

misused or damaged due to transportation, handling or storage. 

Transportation costs for returning the goods to C.F.R. and sending them back to the customer 

are not covered by the warranty. 
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11..99      DDEECCLLAARRAATTIIOONN  OOFF  CCOONNFFOORRMMIITTYY  AANNDD  IINNCCOORRPPOORRAATTIIOONN  
 

The manufacturer: 
C.F.R. srl, Via Raimondo dalla Costa, 625, 41122 – Modena (MO) – Italy, in the person of its 

Legal Representative Mr. Cottafavi Luciano 
 

Declares under its sole responsibility that its products named: 
 

Three-phase brushless electric motors BR, BRE, BRP 
 

to which this declaration refers, are compliant, where applicable, with the following directives: 
 

• 2014/35/EC (low voltage)  
• 2014/30/EU (electromagnetic compatibility) 
• 2006/42/EC (machinery directive) limited to the applicable safety requirements and to the 

possibility of being incorporated into machinery  
 

The electric motors also comply with the following technical standards: 
 

IEC EN 60034-1 
IEC EN 60034-5  
IEC EN 60034-7 

 
It is also specified that: 
 
• The technical file is held by C.F.R. srl, Via Raimondo dalla Costa 625, 41122 – Modena (MO) 

– Italy, in the person of its legal representative, 
• C.F.R undertakes to transmit, in response to a reasoned request by the national authorities, 

relevant information on its products. This shall include the method of transmission and shall 
be without prejudice to the intellectual property rights of the manufacturer of the product. 

• The electric motors must not be put into service un til the final machinery into which 
they will be incorporated has been declared in conf ormity with the provisions of the 
applicable directives. 

 
 

 
Modena, **/01/2018 

         
Signature 

 
 

………………………… 
  Cottafavi Luciano 

(Legal Representative C.F.R. srl) 
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22  BBRRUUSSHHLLEESSSS  MMOOTTOORRSS  
 

22..11      OOVVEERRVVIIEEWW  
 
These are three-phase brushless electric motors, powered by low voltage alternating current, 
designed for general use in industrial applications.  
 

 

 

 
The main parts that make up the motor are: 
 

• Casing:  there are three different types: 
 

Type BR : 
Steel 

Type BRE : 
Extruded aluminium 

Type BRP : 
Die-cast aluminium 
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• Flanges and covers : can be made of aluminium, steel or cast iron. 
 

• Motor shaft : steel, with both male and female couplings both on the drive end and on the 
non-drive end. Special shafts can be supplied upon request. 

 

• Bearings : bearings specific for electric motors are used; grease-lubricated radial ball 
bearings with two shields. The maximum operating temperature to ensure good 
lubrication is 100°C. 
 

• Wound Stator:  class H double enamelled copper wire is used in all our motors.  
 

• Rotor : with surface-mounted (SPM) and internal (IPM) rare-earth magnets for high 
performance. All rotors are balanced to eliminate vibration and noise. 

 
• Position/Speed sensor:  brushless motors are usually supplied with a Resolver or a Sin-

Cos sensor according to the choice made by the customer. 
 

• Temperature sensors: These indicate the internal temperature of the motor via a 
variable resistor. 

 
 

• Motor casing protection rating : on request from IP 00 to IP 66. 
 

 

 

• Terminal board protection rating : we can supply motors with a terminal 
board or output cables having a protection rating from IP00 to IP66 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

The following can also be supplied on request: 
 

• Electromagnetic brakes: We usually supply normally closed electromagnetic holding 
brakes. They have to be powered in order to be released. 

 
• Bimetal temperature probes:  normally closed or normally open with activation 

temperatures of: 90°C, 110°C, 140°C. They are used to protect the motor from 
overheating. Provided on request when the order is placed. 

 

• Mounting feet : mounting feet can be supplied for some types of motors. 
 

• Painting : the motors can be coated with special paints on request. 
 

22..22      MMOOTTOORR  IIDDEENNTTIIFFIICCAATTIIOONN  AANNDD  RRAATTIINNGG  PPLLAATTEE  
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All our electric motors are fitted with an identification plate as shown below:  
 

 

 

 

  

  

Output Duty 

Battery voltage Insulation class 

Phase current 
AC RMS side 

Protection rating 

RPM  

Frequency Test date 

Bar code  

Phase voltage Motor code 

Sensor Notes 

Serial No.  

 

 

Much of the technical information shown on the motor’s nameplate is easy to 
understand. For further information, refer to the drawings attached to the 
documents included with the product or contact C.F.R. 
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22..33  RRAATTIINNGG  AANNDD  PPEERRFFOORRMMAANNCCEE  
Unless otherwise stated, it is intended that the information refers to operation according to 

standard IEC EN 60034-1. 

 

22..44  DDUUTTYY  RRAATTIINNGG  
 
In order to define duty rating, an excerpt from the reference regulations and the definitions 

adopted are shown 

• Load:  all the values of the electrical and mechanical quantities that signify the demand 

made on a rotating machine by an electrical circuit or a mechanism at a given instant. 

• Duty:  defines the load or loads to which the machine is subjected, including (if applicable) 

starting, electric braking, no load and rest periods, as well as their duration and their 

sequence in time. 

 

The EN 60034-1 standard defines various types of duty rating. Those available for our products 

include: 

 
Continuous duty – S1 
The motor operates at a continuous load for 
sufficient time to enable it to reach thermal 
equilibrium. 
Continuous duty, equivalent to maximum 
performance. 

 

P = Load 
Pv = Electric losses 
T = Temperature 
t = Time 
Tcc = Operating time at constant load 
Tmax = Maximum temperature reached 

 

 

The performance of a motor may decrease if it is powered at different 
voltage/frequency compared to the nominal values. 
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Short time duty – S2 
Operation at a constant load for a given time, 
less than that required to reach thermal 
equilibrium, followed by a rest period of 
sufficient duration to re-establish thermal 
equilibrium between the temperature of the 
machine and that of the coolant, with a 
tolerance of 2°C. 
Example: S2-60 min 
The motor runs continuously at its nominal 
rating for 60 min. It then remains stationary for a 
period sufficient for it to return to room 
temperature. 

 

P = Load 
Pv = Electric losses 
T = Temperature 
t = Time 
Tcc = Operating time at constant load 
Tmax = Maximum temperature reached 

 
 

Intermittent periodic duty – S3 
A series of identical duty cycles, each including 
a period of operation at constant load and a rest 
period. 
Cycle time 10 minutes. 
In this duty, the cycle is such that the starting 
current does not significantly affect the 
temperature rise. Periodic duty implies that 
thermal equilibrium is not reached during the 
load period. 
Example S3-70% 
The motor runs for 7 minutes and remains 
stationary for 3 minutes. 
 

 

P = Load  
Pv = Electric losses 
T = Temperature 
t = Time 
Dc = Cycle time (10 min) 
Tcc = Operating time at constant load 
Tr = Rest time 
Tmax = Maximum temperature reached 
Intermittency ratio = Tcc / (Tcc+Tr)* 100% 
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33  HHAANNDDLLIINNGG  AANNDD  TTRRAANNSSPPOORRTT  
 

33..11      PPRREELLIIMMIINNAARRYY  IINNSSTTRRUUCCTTIIOONNSS  
 
All C.F.R. products are carefully packaged in wooden boxes, steel containers or in cartons on 

pallets that are sized according to the dimension and weight of the various products. 

Special packaging can be provided on request. Make the necessary arrangements with our sales 

department when ordering. 

 

 

For models that cannot be handled manually, lifting accessories (straps, chains 
and eyebolts) should be chosen according to the weight of the motor.  
Handling, transport and installation must be carried out by personnel that are 
suitably skilled and trained according to current health and safety in the 
workplace legislation. 

 

 
If you receive a package that is severely damaged from the delivery company, 
we recommend that you accept it with reserve, immediately check that the 
product has not been damaged, photograph the product if necessary and give a 
written account of the circumstances and the condition of the product, which 
must only be used after written authorisation by C.F.R. 
If any parts or components are found to be faulty or damaged, contact our Sales 
Department. 
If the identification plate is damaged, please send a written request for a 
replacement to our Sales Department. 
Make sure that parts of the packaging, cardboard, staples or any other items 
have not entered or obstruct the ventilation holes of the motors. 
If the products are not used immediately, they should be stored in a cool, clean 
and vibration-free area that is protected from the weather. If possible, cover it to 
prevent dust or dirt from getting into the motors. 
Before use, make sure that the motor is in good condition, especially the shaft, 
bearings, flanges and all the electrical contacts. 
Use an appropriate instrument to check the condition of the winding(s). 
Do not touch the terminals during and after the test, as they may still be live. 
 

 

The packaging of the electric motors and the relative components must be 
disposed of properly at authorised waste disposal facilities. 
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33..22      HHAANNDDLLIINNGG  TTHHEE  MMOOTTOORRSS  

Small motors can be handled manually. 

Motors that cannot be moved manually are provided with a suitable hole into which an eyebolt of 

a suitable lifting capacity can be screwed. 

For motors weighing more than 50 kg, it is recommended to use additional safety straps or lifting 

straps. 

In any case, always refer to the current legislation regarding the lifting of loads. 

 
 

 

 

Do not add additional loads onto the motor. 
Do not lift the motor using the output shafts, fan covers, plastic parts, terminal 
blocks or power cables. 
Be careful not to damage any auxiliary equipment or the power cables of the motor 
during handling. 
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44  IINNSSTTAALLLLAATTIIOONN  AANNDD  IINNIITTIIAALL  SSTTAARRTT--UUPP  
44..11      RREECCEEIIPPTT,,  IINNSSPPEECCTTIIOONN  AANNDD  SSTTOORRAAGGEE  

 

 

When the goods are received, make sure that they are the same as the ones that 
were ordered and that they have not been damaged during transport. 
Any eyebolts fitted to the casing must be only be used for lifting the motor. 
Do not start any motors that show obvious signs of damage. 
For uses requiring parameters other than those indicated in the operating 
characteristics, please contact our Sales Department. 

 

44..22      IINNSSTTAALLLLAATTIIOONN  AANNDD  IINNIITTIIAALL  SSTTAARRTT--UUPP  
 

4.2.1 PRELIMINARY INSTRUCTIONS   
 

 

The motor must be installed with the machine stopped and disconnected from the 
mains power supply. 

 
The motors can be mounted in any position specified in standard IEC EN 60034-7. 

While awaiting installation and start-up, the motors should be stored: 

- In dry indoor rooms, free of dust, corrosive agents, protected from moisture, weather and 

sudden changes in temperature. 

- Periodically check that the parts not protected by paint or other protective treatments are 

not corroded. 

The motor should be installed in a position so that: 

- It can be mounted correctly, especially as far as tightening the screws is concerned. 

- If the motor is ventilated, make sure that there is an adequate distance between the fan 

and the frame of the machine to allow an adequate passage of air. 

- Make sure that the nut and locknut or the connectors of all the power cables for the 

encoder, temperature sensors, electromagnetic brakes and any other item (accessory) 

supplied with the motor, are properly tightened. In addition, the power cables must not 

press against other items (frame, flanges etc.) and must have an adequate length to allow 

them to be connected easily. They must therefore not be under tension in order to avoid 

stress on the terminals and connections. 
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Always use two wrenches when tightening the cables on the terminal board. Use 
the lower wrench to prevent the terminal from rotating and, after having inserted the 
end of the cable, tighten the upper nut to ensure a secure and lasting contact. 
During installation, make sure that the mounting screws do not extend into the 
casing as they could damage the winding. 

 

Do not install near heat sources. 
Bearing in mind the degree of protection required, install it so that it is not possible 
for foreign bodies to enter the motor or obstruct any of the ventilation holes. 
Make sure that water or other liquids cannot get into the motor. 
Make sure that the motor cannot be damaged when the machine is moving. 
If you are installing a motor that has been stored in a warehouse for longer than 6 
months, use an appropriate instrument to check the insulation of the winding. 
 
Make sure that the plate is clearly visible after installation. 
If there are holes for draining the condensate, make sure they are in the correct 
position to allow it to drain. 

 

All motors after having been positioned on the machine have to be connected mechanically in 

order to transmit motion. 

The most frequent types of connection are: 

- Direct connection to another component (gear reducer, differential, pump etc.) 
- Indirect coupling, by means of pulleys, joints, toothed wheels or pinions. 
Before coupling the motors, clean and lubricate the contact surfaces to prevent the 

components from seizing. 

If you are mounting the motor on a base, make sure that it is sufficiently thick and that its 

flatness tolerance is less than 0.03 mm. 

 

You should always make sure that the tolerances of the parts to be coupled are 
correct and compatible with those of the motor components. Especially for direct 
and indirect couplings, the perpendicularity tolerance between the motor shaft and 
the output flange with the components to be connected is less than 0.03 mm.  
When connecting the parts, avoid axial or radial loads that could damage the 
bearings and other parts of the motor. 
Use suitable equipment when carrying out the installation. 
To know the permissible axial or radial loads, request and refer to written 
information provided by C.F.R. 
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Avoid installing protruding components 

and make sure that the tension of chains 

or belts will not affect the service life of 

bearings or cause the motor shaft to 

break (see figure at side). 

 

 

 
 

 

Make sure that the parts coupled to the motor cannot in any way cause injury to 
people or damage parts of the machine. 
Provide suitable protection against contact with hot parts. 
Before installing the motor, thoroughly clean the mounting surfaces of the flange 
and/or foot to remove dirt, processing residues and paint. 
The coupling device and the type of transmission should be chosen and designed 
according to the specific conditions of use. 
The customer is responsible for the choice and design: C.F.R .is responsible for the 
accuracy of the technical data that is provided to the customer upon request. 

 
The recommended connecting tightening torques are: 
 

Screw size 

Tightening torque by strength class 

8.8 10.9 12.9 

[Nm] [Nm] [Nm] 

M4 3 4 5 

M5 6 9 10 

M6 10 15 18 

M8 25 35 41 

M10 50 70 85 

M12 90 120 145 

M16 210 295 355 

M20 450 580 690 

M24 750 1,000 1,200 

A tolerance of +/- 8% is allowed for the values shown 
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4.2.2  KEYING 
 
C.F.R. motors are always balanced with a half key (unless otherwise requested at the time the 

order is placed). The transmission components must therefore also be balanced in the same way. 

For special keying, refer to the detailed instructions provided by the supplier of the transmission 

mechanisms and contact C.F.R. 

 

Example of cold-fitting transmission 
components 
a) Motor shaft 
b) Transmission components 
c) Assembly tool 

 

 

The motor should be assembled and disassembled with tie rods and pullers using 
the threaded hole at the end of the motor shaft. You should take care not to 
subject the motor to impact or shocks that could irreparably damage bearings, 
circlips or other components. 

 
If the surface of the end of the shaft and/or the hole in the hub are damaged, this 
should be corrected before assembly. 

 
4.2.3  ELECTRICAL CONNECTIONS 

 
C.F.R. can supply various types of motors so it is important that you connect the cables 

following the instructions. Check the compatibility of the motor winding with the control unit. 

 

It is strongly recommended to use a shielded cable for connecting the 
position - speed sensor.  
For further information about connecting the shield, contact the inverter supplier 
or C.F.R. srl. 
Make the electrical connections for the motor and auxiliary units with the machine 
stopped and with the motor not powered. 

Use cables of a suitable cross-section to avoid overheating and/or an excessive 
voltage drop at the motor terminals.  
Remove the key from the end of the shaft before starting the motor to prevent it 
from being ejected violently. 

 

Generally, in all C.F.R three-phase brushless motors, the internal connections for 
the phases can be star or delta, while there are 3 output terminals or 3 power 
cables. 
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The brushless motors can rotate in both directions: if the direction is not the one 
required, regulate the control/inverter. 

 

Two simplified wiring diagrams are shown below. The difference between the two is the different 

type of position sensor installed on the motor. 

 

Example of connecting the brushless motor to the electronic control unit with a Sin-Cos position 

sensor: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of connecting the brushless motor to the electronic control unit with a Resolver type position 

sensor: 
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4.2.4   POSITION SENSORS 
 

The brushless motors can be supplied with two different types of position sensors: Resolver and 

the Sin-Cos.  

 

  It is recommended to use a shielded cable 
  when connecting both types of position sensor. 

 

 

  For both types of sensor, it is important not to change the angular position in 
which 
  the sensor is mounted. Modifying the mounting position of the sensor  
  could lead to the motor - inverter operating  
  incorrectly and inconsistently. Therefore, be extremely careful to avoid causing it 
injury to 
  persons or damage to property. 

 
The technical characteristics are indicated below. 

Sin-Cos : This consists of two components, a stator part including the control electronics to detect 

the instantaneous position, and a rotor part that is integral with the shaft. 

The sensor provides two sinusoidal signals that are 90° out of phase to one another, one sinusoid 

period is obtained for each complete revolution of the shaft. 

There are different types of sin-cos sensors, all with slightly different characteristics 
 

RMB29AC Analogue Sinusoidal - Technical Data  

 
 
 
 
 
 
 
 

 

Supply voltage 5 V ± 5% 

 

Resolution 1 period of sinusoidal 
signals per revolution 

Signal amplitude 2.2 Vpp ± 0.4 Vpp 

Temperature -40° to +105°C 

Accuracy ± 0.7° 

Hysteresis 0.45° 
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RM22AC Analogue Sinusoidal - Technical Data 

 
 
 
 
 
 
 
 

Supply voltage 5 V ± 5% 

 

Resolution 1 period of sinusoidal 
signals per revolution 

Maximum frequency 500 Hz 

Signal amplitude 2 Vpp ± 0.2 Vpp 

Temperature -40° to +125°C 
 

Resolver :  
 

Resolver Technical Data 

 
 
 
 
 
 
 
 

Supply voltage 7 Vrms  

 

Supply frequency 10 kHz 

Number of poles 2 

Temperature -55° to +155°C 

Electrical error ± 8’ max 
 

If you use a resolver, an external encoder can also be fitted. 
 

4.2.5 CONNECTING THE TEMPERATURE SENSOR 
 

A temperature probe is normally fitted in a brushless motor. C.F.R. installs Microtherm STS1 

sensors; different sensors can be provided on request. The sensor detects the temperature of the 

winding and is connected to the electronic control unit. Usually, the electrical terminals of the 

temperature sensor exit from the signal connector together with the position sensor; in some 
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cases, they exit from the area of the terminal board cable outlet in the motor casing. 

 

Failure to connect the temperature sensor (if present) will void the 
warranty of the motor. 

 
4.2.6 ACCESSORIES 

 
On request, various accessories can be installed on the motor that require an electrical 

connection. 

 
Electromagnetic brake 
 

 
 
  

If the motor is fitted with an 

electromagnetic brake, this must also 

be connected to the electric circuit. 

We generally supply negative 

electromagnetic brakes, so when the 

circuit is powered the brake opens, 

when power is switched off the brake 

closes. 

All brakes are supplied already 

regulated and mounted with 3 screws, 

normally in the back of the motor.  

The screw in the middle can regulate 

the torque by ± 10%. 

 

The values for torque, power required and maximum clearance are indicated in the following 
table: 
 

Size Nominal braking torque [Nm] 
Output at 20°C 

[W] 
Smax 
[mm] 

06 4 20 0.3 

08 8 25 0.3 

10 16 30 0.3 

12 32 40 0.5 

14 60 50 0.5 

16 80 60           0.5 
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Smax, indicates the maximum allowable clearance, beyond which the brake 
must be regulated and, if necessary, the disc replaced. 

44..33      IINNCCOORRPPOORRAATTIIOONN  IINNSSTTRRUUCCTTIIOONNSS  
 

When assembling the machine into which the motor will be incorporated, starting, stopping and 

any emergency stop devices and machine safety devices must be provided. The motor must be 

permanently protected against incorrect supply voltages, loads and against faults. C.F.R. srl can 

help to identify the most suitable safeguards for each particular case. C.F.R. srl will not be liable 

for failures or malfunctions if the required safety devices are adjusted incorrectly or are not 

working. 

 

Electrical safety devices 

Our motors are supplied without any type of electrical safety devices (e.g. 
fuses or circuit breakers). It is up to the user of the motor to install suitable 
safety devices, for example against over current, short-circuits or overvoltages. 

 

Safety guards 

Before putting the machines into service, the user must ensure that all moving 
parts are adequately protected, in particular, the machine must not be put into 
service if: 

• The motor has not been secured properly. 
• The terminal box cover, where present, has not been properly closed 

with its screws to prevent accidental contact with live parts. 
• The power cables have not been properly connected and protected 

against accidental contact with live parts. 
• The cooling fan guard, if present, has not been installed correctly. 
• Motors that have accessible moving parts have not been adequately 

protected. 
In addition to the intrinsic mechanical guards of the motors, the user must also 
make sure that all the moving parts that are coupled to the machines (joints, 
pulleys, transmission belts etc.) are adequately protected against accidental 
contact. 

 

Thermal hazard protection 

The external surfaces of the motors can become extremely hot. 
It is up to the user to provide suitable protective devices to prevent the 
operators accidentally coming into contact with these parts. 

 

If necessary, CFR can supply special safety devices that allow you to properly insulate the 

terminals that have to be connected. 
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55  MMAAIINNTTEENNAANNCCEE  
 

 

All maintenance must be carried out by skilled tech nical personnel. 
If you require any information regarding the use of  the electric motor, 
please contact our company's technical assistance d epartment.  

The machine must be stationary and disconnected from the power supply 
(including auxiliary circuits) before any work is carried out on the motor. Any 
malfunction or fault detected during the inspection must be corrected 
promptly. 
Do not carry out maintenance when the electric motor is running or 
connected to the power supply. Make sure you have disconnected the motor 
from the power supply and wait after having switched it off as various parts 
may still be very hot. 
Replace the safety guards after carrying out the work. 
Take all possible precautions to prevent the machine being starting by 
unauthorised persons when maintenance work is being carried out. 

If the electric motor has to be painted, contact C.F.R. srl. for instructions. 
To carry out maintenance, it is recommended that yo u remove the 
electric motor from the machine in which it is inco rporated. 

 It is important not to change the angular mounting position of the position  
 sensor. Modifying the mounting position of the sensor could lead 
 to the motor - inverter operating incorrectly and irregularly. 
 Therefore, be extremely careful in order to avoid causing injury to people or 
damage 
 to property. 

 

 

Wear appropriate personal protective equipment when carrying out 
maintenance. Wait until the electric motor has cooled down sufficiently and 
placed in its rest condition. 

 

When carrying out maintenance, do not dispose of waste into the 
surrounding environment. Comply with the current regulations. 

 



 

 

PLAC electric motors  Page 26 of 32 
 

The inspection frequency depends mainly on the operating time of the motor and on the 

environmental conditions. In any case, inspections must always be carried out in compliance with 

current regulations.  
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55..11      GGEENNEERRAALL  MMAAIINNTTEENNAANNCCEE  
 

The brushless motors do not contain sliding parts or parts that are in contact with one another. 

Nevertheless, inspection and maintenance are important in order for the motor to operate 

correctly and for it, and for the machine to which it is connected, to provide a long service. 

 
Checks to carry out during installation and at leas t once a year 
 

• Make sure that there is no dirt, oil or water on the motor or that parts of the motor, 

especially the electrical wiring, have not been damaged by them. In this case, thoroughly 

clean all the components and check the condition of the stator insulation before mounting. 

• Make sure that the entire cooling circuit (casing, air inlet on the fan side, independent fan) 

is free from dust, oils and any processing residues in order to prevent the motor from 

overheating due to the normal cooling cycle working incorrectly. 

• Make sure that all the connections, both for the cables connected to the terminals and the 

wired cables with connectors, are clean, tidy and tight. They must be replaced if 

damaged. 

• Make sure that the motor runs without vibrating or making excessive noise. If there are 

vibrations, check the motor mounting and the balancing of the machine to which it is 

coupled. 

• Check the condition of the sealing rings, gaskets, and other protection devices, if present. 

Replace if necessary with components identical to the original ones. 

• Make sure that all components that may be attached to the motor such as remote 

switches, temperature probes and external fans, are working properly and regulated as 

intended. 

 
Check the condition of the bearings at least once a  year 
 

All bearings used by C.F.R. are specific for electric motors; with a double sealing ring and are 

grease-lubricated. They do not require special maintenance; however, it is good practice to make 

sure that they operate correctly during use. 

The service life of the bearings varies greatly depending on the types of loads and the start-ups 

that are applied to the motor. It also depends on the temperature and humidity of the working 

environment. Excessive noise usually indicates that they need to be replaced. 

If the initial start-up has been carried out recently, first check the coupling (correct any alignment 

errors or make sure that any belts are tensioned correctly, see also section 4.2). If the bearings 

continue to be noisy, it means that they have already been damaged and should be replaced. 
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55..22      EEXXTTRRAAOORRDDIINNAARRYY  MMAAIINNTTEENNAANNCCEE  
 

 

For all work that requires the motor to be opened a nd the rotating part to 
be removed, it is strongly recommended to have the maintenance carried 
out by C.F.R. 
The incorrect removal/installation of the rotating part may damage the 
external protection of the magnets. This may cause them to become 
detached from the rotor due to the centrifugal forc es that are generated 
during operation. 

 

 

 

If you anyway decide to open the motor, make sure you have the right equipment 
to carry out the necessary work. 
The magnetic field generated by the magnets of the rotor produces a very strong 
attraction force between the rotor and the stator; removing and inserting it is 
therefore particularly delicate and dangerous. 
You must also be very careful not to damage the taping on the rotor during when 
inserting and removing it. 

 

 

The sensors mounted on the motors must not be removed from their flanges or 
supports for any reason. The may not work correctly if they are removed or 
handled. Pay particular attention not to damage the wiring of the sensors and or 
windings on the rotating part of the resolver. 

 

 

All work must be carried out by qualified personnel in compliance with current 
regulations and using the Personal Protective Equipment required.  
Before removal, it is recommended to disconnect the motor and any 
accessories that may be present from the power supply. 

 
Replacing the motor:  
 

Remove the motor from the machine and place it on a workbench, if possible. 

Before disassembly: 

• Disconnect the power supply to the circuit 

• If necessary, wait until the motor has cooled down 

• Remove any guards from the terminal board 

• Disconnect the cables from the terminal board 

• Disconnect any accessories supplied with the motor (e.g. brakes, temperature sensors 

etc.) 

It is recommended to have the motor serviced by C.F.R. 
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In any case, if strictly necessary, this work should only be carried out by skilled personnel who 

can ensure that the motor is put back into its original condition. 

When overhauling or repairing the motor, always use original spare parts or those authorised in 

writing by C.F.R. 

In order to receive correct advice or information regarding the motor, the following must be 

indicated when making any request for assistance: 

• motor code  

• serial No. 

• date of production 

• problem encountered 

Replacing the bearings 

Always use pullers to remove the bearings, taking care not to damage the motor shaft. 

 

Extracting the bearing by turning the 
handwheel of the puller. 

Before mounting the bearings, thoroughly clean the seats where they are to be installed. Use a 

press to assemble them, taking care not to damage the balls. Make sure that the bearing rings 

are resting correctly on the shoulders of the shaft and the flanges on which they are mounted. 

Also make sure that the bearings that are being mounted are of the same type or equivalent to 

the original ones. It is always recommended to replace all the shaft seals, if present. 
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After having reassembled the motor: 
- secure the motor on the workbench, make sure that all parts are correctly 

tightened that could otherwise cause injury to the operator or damage the 
motor or parts connected to it. 

- carry out the insulation test again. 
- connect the motor and any accessories (e.g. electromagnetic brake) 

following the relative instructions. 
- connect the motor and its components (e.g. the brake) to the power 

supply and make sure that the motor rotates in the correct direction, 
without vibrating or making any noise. 

- make sure that the absorbed current is correct. 
The motor can now be installed on the machine. 

 

55..33      DDIISSPPOOSSAALL  
 

 

As regards electrical and electronic equipment waste: 
1. Do not dispose of electrical waste as municipal waste. Dispose of it 

separately in accordance with local regulations. 
2. This equipment may contain hazardous substances: improper use or 

incorrect disposal may have negative effects on human health and the 
environment. 

The improper disposal of electrical and electronic waste is punishable by 
law. 
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66  TTRROOUUBBLLEESSHHOOOOTTIINNGG    
 
The table below lists possible faults, their possible cause and possible solutions. If the problem 

is not listed in the table, please contact the C.F.R. srl sales department. 

Problem Cause Solution 

T
he

 e
le

ct
ric

 m
ot

or
 d

oe
s 

no
t s

ta
rt

 

No power to the motor 
Make sure that the power supply is correct and that there is power to the 
remote control switch, the electronic control unit and the motor. 

Incorrect electrical 
connection 

Restore the correct connection  

Electronic control 
Make sure that the control unit is working and configured correctly. 
Make sure that there are no active alarms, then delete the alarms to restore 
normal operation of the electronic control unit 

The electromagnetic 
brake (if present) is not 

released 

Make sure that the electronic control unit or the brake control device releases 
the brake correctly 

Motor damaged Contact C.F.R. srl 

The resistance torque is 
too high Disconnect the motor from the coupling and test it 

Order of the phases is 
reversed 

Connect the power cables between motor and inverter following the coding of 
the phase wires 

T
he

 m
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or
 v

ib
ra

te
s 

or
 e

m
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 n
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se
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no
 lo
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st
in

g 
ph
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e

 

Motor malfunctioning We recommend that you contact C.F.R. srl 

Incorrect alignment 
and/or installation 

Make sure that all the components are well secured, locked in position and 
that there are no loose bolts 

The rotor is touching the 
stator 

Contact C.F.R. srl 

Damaged, faulty or 
worn bearings We recommend that you contact C.F.R. srl 

The fan is touching the 
fan cover or fixed parts 

of the motor 
We recommend that you contact C.F.R. srl 

Electromagnetic 
disturbance on the 
signal cable of the 

position sensor 

 Use a shielded cable for connecting the  
 the inverter to the position sensor. 

E
xc

es
si

ve
 p

ow
er

 c
on

su
m

pt
io

n 
T

he
 m

ot
or

 b
ec

om
es

 to
o 

ho
t Possible motor failure 

Make sure that the motor is not damaged. 
Make sure that the brake (if present) is fully released. 
Make sure that the motor is not blocked, that its mechanical components are 
not damaged and that it has been aligned correctly during installation 

The load is too high 
Make sure that the load of the machine is the same as the one used for 
sizing the motor 

Clogged fan cover or 
ventilation holes Clean to allow proper cooling 

The supply voltage is 
too high or too low 

Make sure that the voltage is the same as the one indicated on the rating 
plate 
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It is impossible to inform the operator of all the dangerous situations that may 

occur during the use or maintenance of these asynchronous electric motors in a 

manual. A good technical knowledge of the product, the safety precautions 

indicated in this manual, and complying with the most basic safety regulations, 

can anyway help in many dangerous situations that you may encounter.  

Our aim is to assist you to develop and apply good safety regulations. 

Remember that safety is your own interest and is your responsibility. 

 


