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NOTICE  
 
The information in this document is subject to change without further notice because of the state 
of the art constantly evolving and should not be regarded as binding. The information and 
illustrations contained in this instruction are indicative only. C.F.R. S.r.l. assumes no 
responsibility for any errors that may appear in this document. 
 
These instructions do not purport to cover all details or variations in equipment, nor to  
provide for every possible contingency to be met in connection with installation, operation or 
maintenance. Customers are responsible for ensuring correct selection and use of the product 
based on their needs. In no event shall C.F.R. be liable for direct, indirect, special, incidental or 
consequential damages of any kind arising from the use of this document, nor shall C.F.R. be 
liable for incidental or consequential damages arising from the use of the products described in 
this document. 
 
Reproduction or translation of any part of this manual without the written permission of C.F.R. 
is forbidden. 
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1. Introduction 
 

1.1. About these instructions 
 
These instructions describe the motor and explain how to handle it, from initial delivery to final 
disposal of the equipment. These instructions apply to AC induction motors referred, for clarity 
reasons, as a “motor”. 
 
Read these operating instructions before handling the motor and follow the instructions to ensure 
safe, problem-free machine operation and long service life. 
 
These instructions do not purport to cover all details or variations in equipment, nor to provide 
for every possible contingency to be met in connection with installation, operation or 
maintenance. Should further information be desired, or should particular problems arise which  
are not covered sufficiently please contact us. 
 
Symbols used in this manual: 
 

 
Safety alert  

 
Risk of electric shock 

 
Forbidden  

 
Danger of burns  

 
Refer to the relevant documentation 

 

1.2. Intended use 
 
Motors covered by this manual are optimized for intermittent or continuous duty and are 
dedicated to traction, steering or hydraulic systems and designed for low voltage. 
 
Any other uses not specifically indicated are prohibited as the following: 
 
 Tampering with parts of the motor or fitting replacements not supplied by C.F.R.. 
 Use in environments where potentially explosive atmospheres can be expected. 
 Connection to power sources and use in conditions other than those described in the technical 

specifications. 
 The electric motor must not be used in an improper manner and/or operated before it has 

been definitively installed in and interfaced with the driven machine. Where electric motors 
are used for unsuitable or unspecified applications, warranty is automatically invalidated and 
C.F.R. will decline liability for any damage that may be caused to persons or property. 
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1.3. Warranty 
 
Motors covered by this manual are guaranteed for 12 months from the date of consignment by 
C.F.R. Any warranty arrangements of a different nature or duration must be negotiated with 
C.F.R. and included in the agreed contractual conditions. 
The warranty cover is limited strictly to cases of malfunction deriving from defects of 
manufacture, in accordance with the indications given in this document. C.F.R. acknowledges no 
liability for damage caused to machinery or systems in which the motor is installed. Warranty 
covers the repair or replacement only of defective motor parts. Warranty does not cover any 
defect attributable to installation, maintenance, cleaning or parts replacement procedures that 
have been performed incorrectly or ineffectively.  
If a claim under warranty is acknowledged by C.F.R., the defective component will be replaced 
or repaired by the company's own staff. Warranty does not cover parts subject to normal wear 
and tear. Warranty claims will not be acknowledged in cases of incorrect installation or 
maintenance, tampering with the product, improper use, or damage sustained during transport, 
handling and storage. All transport costs incurred in returning the product to C.F.R. and restoring 
it subsequently to the customer are excluded from the warranty. 
 

2. Safety information 
 

 
These instructions must be observed before commissioning. 

 
Electric shock danger can be caused by contact with live parts: always observe the 
country-specific safety rules. 

 

Electric shock danger can be caused by connection to an unsuitable power supply: only 
use power supplies that provide SELV (Safety Extra Low Voltage) or PELV (Protective 
Extra Low Voltage) output voltages. 

 
Do not use any damaged motors or devices. 

 
Ground the device in compliance with the applicable regulations. 

 
Ensure that the surface of the ground connection is free from paint and dirt. 

 

Before making the electrical connection, make certain that the power drive system 
matches the values indicated on the data plate. Make the electrical connections to the 
motor and to auxiliary items when the machine is idle, with the motor isolated from the 
mains power drive system. 

 
Check all power connections at regular intervals, particularly after equipment has been 
transported. 

 
Carry out a safety inspection for functions relevant to safety. 

 
Remove any loose parts or secure them so that they cannot be flung out. 

 
Operate the motor according to the relevant specifications. 

 
Immediately switch off the motor if excessively high temperatures occur. 

 
Allow the motor to cool down before starting any maintenance. 
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When maintenance is required use the appropriate personnel protection equipment, 
e.g., gloves. 

 
Ensure that all moving parts have slowed to a complete standstill before starting any 
maintenance. 

 
Ensure that the motor is shielded from sources of excessive heat before starting 
operation. 

 
Before starting operation check that all parts are in serviceable condition, especially 
the shaft, bearings and flanges, and all electrical contacts.  

 

An electric motor must not be installed in areas where potentially explosive 
atmospheres can be created or where there is a high fire risk. 

 

Commissioning of the motor must not proceed if the driven machine is found to be not 
compliant with the pertinent directives. 

 
Use exclusively original replacement parts or accessories. 

 
Do not clean or wash the motor with solvents or pressurized water jets. 

 
Do not clean the electric motor using flammable or toxic substances. 

 
Make certain that there are no parts of the packing such as fragments of cardboard, 
staples etc., occluding or obstructing motor ventilation holes. 

 

Motors are not supplied with any kind of electrical protection installed (e.g., fuses, 
thermal-magnetic breakers...): it is the responsibility of the user to ensure that 
protections against short-circuit and overvoltage are provided. 

 

Before machines are commissioned, the user must make certain that all moving parts 
are suitably protected: in particular, the machine must not be commissioned if: 
 The motor has not been suitably fixed. 
 The cover of the terminal box, if specified, has not been properly fitted and secured 

with its screws, to prevent accidental contact with live parts. 
 Power cables have not been suitably connected and protected against accidental 

contact with live parts. 
 The cowl of the cooling fan, if specified, has not been correctly fitted. 
 Motors presenting accessible moving parts have not been properly protected. 
In addition to mechanical protections associated specifically with motors, the user must 
also make certain that all components connected to the driven machine and set in 
motion (couplings, pulleys, driver belts, etc.) are suitably protected against accidental 
contact. 

 

The outer surfaces of motors can reach particularly high temperatures. The user must 
deploy suitable guards that will prevent contacts with hot parts, whether intentionally 
or unintentionally. 
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3. Description 
 

3.1 Type Designations 
 
The motor type designation consists of a basic letter or letters indicating the motor 
enclosure type to which other letters may be added denoting modifications. Refer to the 
following table: 
 

- Type AM: steel case 

 

- Type AME: extruded aluminum case 

 

- Type AMP: pressure diecast aluminum case 

 

- Type AMX: extruded aluminum case 
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All motors have an identification nameplate affixed to the case: 

                            
 

Position  Explanation 
1 Rated power 
2 Battery voltage 
3 Rated voltage   
4 Rated current 
5 Rated speed 
6 Item code 
7 Serial number 
8 Frequency 
9 Duty cycle  

10  
Thermal class assigned to the insulation systems in accordance with  
IEC 60085 

11 Ingress protection code 
12 Approximate total motor mass 
13 The year of manufacture 

 
The nameplate is attached in a visible position on the motor cage. 
 
It is important when ordering spare parts or discussing with customer service to have as much 
data from this nameplate as possible. 
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Main parts of the motor are listed below: 
 

 
 

Item  Description 
1 Case: can be made of aluminium, steel or cast iron. 

2 Flanges and end covers: can be made of aluminium, cast iron or steel. 

3 
Motor shaft: always steel, with both male and female output configurations at the 
coupling end and at the end opposite. Special shafts can be supplied if requested by 
the customer. 

4 
Bearings: these are double-shielded, grease lubricated radial ball bearings designed 
specifically for electric motors. Efficient lubrication is guaranteed at operating 
temperatures up to 100 °C maximum. 

5 Stator winding: the copper used for all our motors is double-enameled with 
insulation class H.  

6 Rotor: pressure diecast aluminium squirrel cage type; all rotors are balanced to 
eliminate vibration and noise. 

7 Motor enclosure rating: ingress protection from IP00 to IP67, on request. 

8 Terminal box enclosure rating: motors can be supplied with terminal box or exit 
cables having ingress protection from IP00 to IP67. 

9 Ventilation: motors can be supplied in non-ventilated (totally enclosed or with a few 
cooling holes), self-ventilated versions or with forced ventilation. 

 
The purchased motor can be different from the upper list. Please, contact our consumer service 
and require the spare part list of the specific motor. 
 
If requested C.F.R. can supply: 
 
 Electromagnetic brakes: the electromagnetic brakes supplied are generally negative 

acting: when the circuit is powered up, the brake releases; when powered off, the brake is 
applied. 

 Encoders: different types of encoders are available currently, connectorized to customer 
specification if requested. 
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 Bimetal thermal sensors: normally closed or normally open, with temperature thresholds 
of 90 °C, 110 °C, 140 °C. Used to protect the motor from excessively high temperatures. 
Items supplied on request when ordering. 

 Mounting feet: fixing feet can be supplied for certain types of motor. 
 Painting: motors can be supplied with special paint finishes, if requested. 
 Operation: C.F.R. motors operate generally with electronic control systems, which signifies 

almost invariably that the motor will be fitted with an encoder, and with a specific thermal 
sensor for monitoring the temperature level. The thermal sensor must be of a type 
compatible with the electronic controller. 

 

4. Receiving 
 

4.1 Delivery to the customer 
 
All C.F.R. products are prepared for shipment packed in wooden crates or steel containers, or 
boxed on pallets, as appropriate for the weight and dimensions of the particular motor. Special 
packing can be provided if requested when placing the order. 
 

 
The materials in which motors and relative components are packed must be suitably 
disposed of at authorized collection sites. 

 

4.2 Inspection of delivery 
 
When the motor arrives at its destination, be sure to check the motor in order to determine 
possible transport damage as quickly as possible. Any damage during delivery or deviations from 
the packing list should be reported to the carrier. 
 

 
Unpacking should be done carefully to avoid damage. The delivery should be checked 
against the packing list. 

 

4.3 Lifting of the motor 
 

 
Risk of personal injury when lifting the motor. 

 

Lifting must be performed with great care and using appropriate equipment. When lifting 
the motor, it is important to lift it in a way that does not affect any critical part such as 
the bearings, shaft or connection box. 

 
Small motors can be handled manually, without lifting gear. Motors that cannot be man-handled 
are provided with a threaded hole into which an eyebolt of suitable capacity can be screwed. 
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In the case of models that cannot be handled manually, the choice of suitable lifting 
gear (straps, slings, chains, eyebolts) will depend primarily on the weight of the electric 
motor. 

 
Eyebolts that may already be fitted to the case must be used only for lifting the motor 
itself. 

 
Check that the lifting eye bolts are undamaged before lifting. Damaged lifting eye bolts 
must be replaced before lifting 

 
If necessary, the motor can be cradled using straps or slings of suitable capacity looped around 
the case at the appropriate points; in any event, be sure to observe all applicable regulations. 
 

 
 

4.4 Storage 
 
If electric motors are not going to be used immediately, they must be placed so that it is out of 
the way of any other goods being handled, stored in clean, dry, temperate surroundings, 
protected from vibration, sheltered from the weather, and preferably covered in such a way that 
the case cannot be penetrated by dust and debris. Indoor storage locations are recommended. 
 

 

Extreme temperatures during storage periods can accelerate the aging of gasketing 
materials and reduce the service life. Deteriorated gaskets can result in increased risk 
of gas and particulate ingress into the motor enclosure, frame, and terminal boxes. 
Accessories and sensors exposed to extreme temperatures during storage periods may 
be permanently damaged resulting in abnormal function. 

 
Moisture can cause damage to the stator windings and bearings. 

 

Measure insulation resistance before commissioning, after long periods of standstill or 
storage. 
NOTE: To avoid risk of electric shock, the motor frame must be grounded and 
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the windings should be discharged against the frame immediately after each 
measurement. 

 

5. Installation  
 

5.1 General  
 

 
When installing the motor, the machine must be at a standstill, and disconnected from 
the electrical power drive system. 

 
The mounting position of the motor must be selected in such a way that: 
 
 The motor can be properly secured, with all threaded fasteners properly tightened. 
 In the case of a ventilated motor, there is sufficient clearance between the fan and the frame 

of the machine to allow a free flow of air. 
 All power cables for encoders, thermal sensors, electromagnetic brakes and any other 

components (accessories) supplied with the motor can be fastened securely between nuts 
and lock nuts or with connectors. In addition, power cables must not be pressed or pinched 
against other parts (machine frame, flanges, etc...) and must be long enough to ensure they 
can be connected without difficulty, in other words free of any tensile stress that could place 
strain on terminals and connections. 

 

 
During the installation procedure, ensure that fixing screws or bolts do not penetrate 
internally of the motor, as these could damage the electrical windings. 

 

Hold the bottom nut stationary to prevent the terminal from turning, then, with the 
cable termination lug in position on the post, tighten the top nut to obtain a secure and 
durable contact. 

 
Do not install near heat sources. 

 

According to the required ingress protection, install the motor in such a way that foreign 
matter cannot penetrate the frame, or obstruct the ventilation holes if any. Make certain 
that water or other liquids cannot infiltrate the motor. 

 
Make sure the motor cannot be damaged when the machine is moved for whatever 
reason. Check that the data plate remains clearly visible once the motor is installed. 

 
If the case includes drain holes, check that these are correctly positioned in such a way 
that condensate can run off freely. 

 
Once in position on the driven machine, all motors must be connected mechanically to the 
machine shaft so that rotation can be transmitted. The connections most frequently used are: 
 Direct coupling to another component (gear unit, differential, pump...). 
 Indirect coupling, by way of pulleys, drive couplings or pinions. 
 

 
Before coupling the motor, clean and lubricate contact surfaces to prevent any risk of 
seizing. 

 
If the motor is bolted to a bed or baseplate, ensure that the mounting surface is 
sufficiently thick, with a flatness tolerance of less than 0.03 mm. 

 

It is always important to check that the fit tolerances of coupled components are correct 
and compatible with those of the motor components. In particular, for both direct and 
indirect coupling arrangements, the rectangularity tolerance between the motor shaft 
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and output flange and the components to be coupled must be less than 0.03 mm. When 
making the connection, avoid axial or radial loads that could damage the bearings and 
other components of the motor. 

 
Use the appropriate special tools for 
assembly purposes. 

 

 
To find out the permissible axial or radial loads, always ask for and refer to C.F.R. 
technical documentations. 

 

Avoid mounting components in such a way as to create overhung loads and ensure that 
chains or belts are not tensioned to the point of affecting bearing life, or even causing 
failure of the motor shaft (see illustration below, where a: hub, F: force). 

 

 

Make certain there is no way that elements coupled to the motor can cause damage to 
parts of the machine or injury to persons. Ensure that parts of the motor likely to reach 
high temperatures are suitably protected against possible bodily contact. 

 

The coupling component and the type of transmission are selected and designed to suit 
the particular operating conditions. Selection and design are the responsibility of the 
customer: the responsibility of C.F.R. is limited to the reliability of such technical data 
as the company can be expected to provide to the customer, on request 

 
The recommended tightening torques for threaded fasteners, with a permissible tolerance of +/- 
8%, are the following: 
 

Bolt size 
Tightening torque for typical rated strengths 
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 

 

5.2 Keying 
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C.F.R. motors are always balanced with a half-key fitted to the shaft (unless specified otherwise 
when ordering). Accordingly, transmission components must also be balanced using a half-key. 
For special keying requirements, refer to the detailed instructions provided by the supplier of 
the component and by C.F.R. 
 

 

Example of transmission 
component keyed cold to the 
motor, using the threaded hole 
in the end of the shaft. 
a) Motor 
b) Transmission component 
c) Assembly tool 

 

 
If the end face of the shaft end and/or the hole in the hub are damaged, the defect 
must be rectified BEFORE proceeding with assembly. 

 

5.3 Electrical connections 
 
Wire the motor according to the following instructions. The motor needs an inverter to operate.  
 
If the direction of rotation is not as required, invert the connections of the two outer phases U 
and V, leaving the central phase (V) in place. Before disconnecting the cables to invert the 
direction of rotation, make certain that the motor is isolated from the power drive system. 
 
 

 

When tightening cables to the relative terminals, always use two wrenches as illustrated 
below: 

 
 
[descrivere la procedura] 
 

5.4 Connections of encoders 
 
Electronic control systems require a variety of feedback devices to ensure the correct operation 
of asynchronous three-phase motors; these include encoders. 
C.F.R. can supply three types of encoders: RT, ES or CU: the technical specifications of the 
encoders available are indicated below. 
 
Type RT: this type of encoder has two main components: a toothed wheel having a suitably 
sized module, mounted internally of the motor, and a Hall effect sensor inserted through the 
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case from the outside. 
 

The sensor generates two square wave signals — 
designated A and B — phase shifted by 90°. The 
number of pulses per revolution (generally 48,64,80 
pulse/rev) is determined by the encoder wheel and can 
vary with the size of the motor. The sensor is readily 
accessible and easy to replace; the cable can be 
connectorized if requested. 

 

 
 

 

It is advisable that the speed should not exceed 6000 rpm. In the event of the RT 
encoder being replaced, re-utilize the metal shims of the discarded encoder so as to 
guarantee the same distance (gap) between the sensor and the toothed wheel. 

 

 

Technical data 
 Input voltage: 5 – 24 VDC 
 Frequency range: 0.1 – 20 kHz 
 Operating 

temperature: 
-10 … +120 °C 

 IP ingress protection IP 65 

 Current 
5 V ... 7.6 mA ... 17 mA 
12 V ... 7.8 mA ... 17 mA 
24 V ... 8 mA ... 18 mA 

 Cable diameter  
(4 wires) 

0.34 mm2 

 Red +5V ... +24V 
 Black Negative 
 White Channel A 
 Blue Channel B 

 

Type ES: this encoder, which is mounted entirely on the outside of the motor and therefore 
easily replaced, operates on the same principle as the RT model described previously: a small 
toothed wheel is mounted to the shaft of the rotor (generally at the rear end of the motor), and 
covered by a sensor of circular shape. This sensor, like that of the RT, generates two square 
waves phase shifted by 90°. The cable is supplied with AMP superseal 282106-1 
connectorization, and the number of pulses per revolution is 64. 
 

 
It is advisable that the speed should not exceed 6500 rpm. 
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Technical data 
 Input voltage: 5 – 24 VDC 
 Frequency range: 8 Hz … 10 kHz 
 Operating temperature: -10 °C … +120 °C 

 Current 
5 V - 270 ohm 
12 V - 680 ohm 
24 V - 1500 ohm 

 Insulation 1000 VDC 
 

 

 
 

 
Type CU: this type of encoder is also known as a sensor bearing, given that it consists 
effectively of a bearing that incorporates the necessary electronics. The great advantage of this 
component is that it requires no additional space but is installed in the same way as a standard 
bearing carrying the rotor. On the downside, the motor must be opened up if the encoder needs 
replacing, and this operation must be entrusted to C.F.R. approved technicians.  
The encoder generates two square wave signals (channel A and channel B) phase shifted by 90°. 
The number of pulses generated will depend on the size of the bearing. 
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Technical data 
Input voltage: 5 – 24 Vdc 
Operating 
temperature 

-10 °C … +90 °C 

 
Current 

5 V - 270 ohm 
12 V - 680 ohm 
24 V - 1470 ohm 

Frequency range 0.1 Hz … 9 kHz 
ESD - IEC61000-4-2 contact 4 KV - air 8 

KV 
ETF - IEC61000-4-4 4000 V 
Cable diameter (4 
wires) 

0.32 mm2 

Red 5 … 24 Vdc 
Black Negative 
White Channel B 
Blue Channel A 

 

 

 

Extreme care must be taken over the installation of this encoder. When fitted onto a 
shaft or in the recess of a flange, special tools must be used, and every precaution 
taken to avoid damaging the electronics. If force is required for installation purposes, 
this can be applied only to the inner ring of the encoder bearing. 
The sensor bearing can be seriously damaged if exposed to: 
 an input voltage higher than 24 V 
 incorrect installation 
 excessive overheating 
 short circuit between power cables 
 electrostatic charges: the sensor is highly sensitive and must be handled with care 

 
The output cable can be connectorized if requested. 
 

 
Avoid contact between power conductors and signal wires. 

 

Fitting this type of encoder is always a highly delicate operation, which must be 
entrusted to an expert technician and performed using the proper equipment. 

 
 

5.5 Connections of thermal sensor 
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Asynchronous motors generally need to be equipped with a temperature detection device; C.F.R. 
motors are fitted with Microtherm STS1 U129 sensors but can be supplied with other types if 
requested. The sensor serves to indicate the temperature of the winding (range from -40 °C up 
to +170°C) and is connected to the electronic control circuit. Refer the maintenance section of 
this manual for replacement instructions. 
 

 
Failure to connect the thermal sensor (when installed) will invalidate the motor 
warranty. 

 
The encoder and thermal sensor can be supplied already connectorized as shown below: 
 

 
 

5.6 Accessories 
 
On request the accessories requiring an electrical connection described below can be installed 
on the motor. 
 
Thermal overload protections 
Motors used for heavy duty applications can be protected against excessive overheating by 
means of a bimetal thermal sensor. This protection device must be specified when ordering the 
motor. C.F.R. supplies three different thermal overload sensors with temperature thresholds of 
90 °C, 110 °C and 140 °C (+/- 8 °C) and different thresholds are available on request. 
The thermal sensor is generally embedded in the winding, with two relative wires emerging from 
the motor that must be connected as indicated in the wiring diagram. 
 

THERMOCOUPLE TYPE S 01 WITH AUTOMATIC RESET AND CONNECTING CABLE  
Switching method  breaker contact 
Switching temperature threshold    90 °C, 110 °C, 140 °C 
Tolerance +/- 5 °K 
Measurement current / n° cycles  2.5 A / 10 000, 5 A / 3000 
Standard connection Cable of 0.25 mm2 section 
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Connection of electromagnetic brake 
If the motor is equipped with an electromagnetic brake this must be connected to the electrical 
circuit. The electromagnetic brakes we supply are generally negative acting: when the circuit is 
powered up, the brake releases; when powered off, the brake is applied. All brakes are supplied 
calibrated and mounted with 3 screws, normally at the rear end of the motor.  The middle screw 
can provide a torque rise of ±10%. 
 

 

Torque, power requirement and maximum air gap 
values are indicated in the following table: 
 

Size Nominal braking 
torque 

Power 
at 20 
°C 

Smax 

 [Nm] [W] [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 

 

 

 
Smax indicates the maximum permissible air gap, beyond which the brake must be 
recalibrated and, if necessary, the brake disc replaced. 

 
 

5.7 Connection of an external encoder 
 
An external encoder can be fitted to the motor, if requested by the customer.  
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The external encoder is not essential for control of the actual motor but will be used to increase 
the resolution of speed and position signals utilized in monitoring the performance of the driven 
machine. 
If requested by the customer, C.F.R. will prepare the motor shaft to accept the installation of 
any encoder selected and installed subsequently by the customer. 
 

 
An external encoder must not be connected to the electronic control governing the 
motor, but to the electronic control governing the driven machine as a whole. 

 
All wiring of encoders, thermal sensors and accessories must be entrusted to an expert 
installation/service technician and undertaken with maximum care. 

 
For further information on encoders, please contact C.F.R.. 

 

6. Operation 
 
The motor can only be used in applications for which it is intended. The electrical performance 
data are shown on the rating plate.  
 

 
An excessive number of starts can cause in some cases overheating: allow the proper 
cooling period between starts to permit the stator windings and rotor to cool. 

 

6.1 Pre-start checklist 
 
The following lists provide a general guideline of the recommended steps after installation and 
before the first start: 
 
 Check that there are no traces of debris, oil or water on the motor, and that these have 

caused no damage to any parts of the motor, especially wiring components. Clean all 
components if necessary, and before reassembly, test the insulation of the stator. 

 Check that the entire cooling circuit (case, fan cowl air inlet vents, motorized fan unit if any) 
is free of dust, oil and any process waste, in order to ensure that the motor will not overheat 
due to the normal flow of cooling air being impeded. 

 Check that all connections (whether cables secured to terminals or connectorized cables) are 
clean, neatly arranged and properly tightened. If connections are damaged, they must be 
renewed or replaced. 

 Check that the motor runs free of vibration and without abnormal noise. If vibrations are 
detected, check that the motor is fastened securely and that the driven machine is properly 
balanced. 

 Where drive belts are in use, check that these are correctly tensioned, as a belt that is too 
tight can significantly reduce the life of motor bearings and even cause failure of the shaft 
extension. 

 Where O-rings, seals and other protection devices are installed, check their condition and 
replace with identical components if necessary. 

 Check that any additional components fitted to the motor, such as contactors, thermal 
sensors or external fan units, are operating as they should and calibrated as per specification. 

 Check the shaft splines to ensure no excessive wear has occurred and apply a suitable grease 
to the splines. 

 Inspection of bearings. All bearings used by C.F.R. are designed specifically for electric 
motors, with double seals and grease lubrication, and do not require any special 
maintenance; all the same, it is good policy to check on a regular basis that they are 
functioning correctly when in operation. Bearing life can vary to a considerable extent 
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depending on the nature of the loads applied to the motor and the starting cycles adopted, 
also on temperature and humidity levels in the operating environment. Excessive bearing 
noise will generally indicate the need for replacement. If the motor has been commissioned 
only recently, the first area to check is the coupling (rectify any possible misalignment or 
check the tension of drive belts, if in use: refer also to section 4.1). If bearing noise persists 
after remedial action has been taken, this means the bearings are already impaired and must 
be replaced. 

 

7. Maintenance 
 
Motors are designed to provide many years of reliable service with minimum attention. Trouble-
free operation cannot be expected if proper maintenance is postponed or neglected. 
 

 

Modification, alteration, or lack of maintenance procedures as described in this manual 
may adversely affect the safety and efficiency of this product. The manufacturer is not 
responsible for malfunctions that comprise safety because of alteration, use of 
replacements parts of other manufacturers, neglect or misuse. Non-authorized 
modifications as well as the use of tools, components and auxiliary components not 
corresponding to the installation or maintenance instructions exclude any liability of 
C.F.R.. 

 
To ensure maintenance is performed correctly, remove the electric motor from the 
machine in which it is installed. 

 

Any maintenance operation must be carried out with the motor at  a complete standstill 
and disconnected from the power drive system. Irregularities or abnormalities 
discovered during an inspection must be remedied without delay. Do not carry out 
maintenance work when the electric motor is running or connected to the power drive 
system. Make certain that the motor has been disconnected from the power drive system 
and always wait a few minutes after it has been shut down, as there are parts that may 
still be hot. When work is completed, replace guards and protections that have been 
removed. Take every precaution during maintenance operations to ensure that the 
motor cannot be started up by unauthorized persons. 

 
During maintenance work, wear suitable items of personal protective equipment; wait 
for a few minutes until the electric motor has cooled down sufficiently. 

 
Do not release or dispose of residual matter into the surrounding environment when 
carrying out maintenance. Always observe statutory regulations on waste disposal. 
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7.1 Preventative maintenance 
 
A definite schedule of preventive maintenance inspections should be established to avoid 
breakdown, serious damage and extensive downtime. 
 
Checks to be carried out at least once a year: 
 
 Check that there are no traces of debris, oil or water on the motor, and that these have 

caused no damage to any parts of the motor, especially wiring components. Clean all 
components if necessary, and before reassembly, test the insulation of the stator. 

 Check that the entire cooling circuit (case, fan cowl air inlet vents, motorized fan unit if any) 
is free of dust, oil and any process waste, in order to ensure that the motor will not overheat 
due to the normal flow of cooling air being impeded. 

 Check that all connections (whether cables secured to terminals or connectorized cables) are 
clean, neatly arranged and properly tightened. If connections are damaged, they must be 
renewed or replaced. 

 Check that the motor runs free of vibration and without abnormal noise. If vibrations are 
detected, check that the motor is fastened securely and that the driven machine is properly 
balanced. 

 Where drive belts are in use, check that these are correctly tensioned, as a belt that is too 
tight can significantly reduce the life of motor bearings and even cause failure of the shaft 
extension. 

 Where O-rings, seals and other protection devices are installed, check their condition and 
replace with identical components if necessary. 

 Check that any additional components fitted to the motor, such as contactors, thermal 
sensors or external fan units, are operating as they should and calibrated as per specification. 

 Check the shaft splines to ensure no excessive wear has occurred and apply a suitable grease 
to the splines. 

 Inspection of bearings. All bearings used by C.F.R. are designed specifically for electric 
motors, with double seals and grease lubrication, and do not require any special 
maintenance; all the same, it is good policy to check on a regular basis that they are 
functioning correctly when in operation. Bearing life can vary to a considerable extent 
depending on the nature of the loads applied to the motor and the starting cycles adopted, 
also on temperature and humidity levels in the operating environment. Excessive bearing 
noise will generally indicate the need for replacement. If the motor has been commissioned 
only recently, the first area to check is the coupling (rectify any possible misalignment or 
check the tension of drive belts, if in use: refer also to section 4.1). If bearing noise persists 
after remedial action has been taken, this means the bearings are already impaired and must 
be replaced. 

 

7.2 Main servicing 
 
Replacement of bearings 
Always remove bearings with the aid of a puller, taking care not to deface or damage the motor 
shaft. To remove the bearing turn the handle of the puller: 
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Before bearings are fitted, make certain the relative seats have been thoroughly cleaned. 
Bearings should be fitted using a press, taking care not to damage the ball races. Check that the 
bearing rings are correctly abutted against the shoulders of the shaft and of the relative flanges, 
also that the replacement bearings are of the same type as the original components, or 
equivalent. Where shaft seals are fitted, these should always be renewed throughout. 
 

 

When replacing an encoder bearing, refit the new bearing with maximum care and 
observing the position of the wiring components. Take particular care to ensure that no 
stresses are applied to the electrical cable. 

 

When removing and replacing motor components installed with protective mastic and/or 
silicone sealant, make certain that the same level of protection is reinstated following 
reassembly. 

 
Motor inspection 
 

 

The repair must be carried out by a qualified technician. Before replacement the motor 
and any accessories installed should be disconnected completely from the power drive 
system. 

 
It is always advisable to replace all bearings and shaft seals. 

 
Follow this procedure: 
 If the motor has a fan, remove the fan cowl, and the propeller. 
 Disconnect the cables from the terminals. 
 The motor shaft (rotor) is always retained at one of the two flanges by a circlip preventing 

axial movement; remove the circlip, proceed to remove the two flanges, and the rotor can 
then be separated from the case. 

 Proceed to remove the bearings, which may be force fitted to the motor shaft or to the 
flanges; in either case, use the appropriate pulling tools or drivers, being careful not to 
damage the seats. 

 Conduct a visual inspection to verify the mechanical integrity and functional efficiency of all 
components, replacing any that are found to be defective or worn (e.g., shaft). 

 

 
Be careful not to damage the rotor or the stator winding when separating one from the 
other. 

 
C.F.R. can undertake the overhaul and repair of motors at its own premises.  
 
Before installing the repaired motor on the machine: 
 
 Test the insulation resistance of the stator applying a test voltage of at least 1000 V. 
 Test the insulation again between phase and earth. 
 Secure the motor to the bench and, before connecting to the power drive system, check that 

there are no parts incorrectly or insufficiently tightened, liable to injure the operator or 
damage the motor, or parts connected to the motor. 

 Connect the motor and any accessories (e.g., electromagnetic brake) to the power drive 
system, following the relative instructions. 

 Supply the correct voltage to the motor and to components (e.g., brake), checking that the 
shaft rotates in the required direction and there is no vibration or noise. 

 Check that the current draw is correct, on the basis of data plate values. 
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8. Trouble shooting 
 
Should abnormal behavior arise when starting or operating the motor, the cause should be 
determined and eliminated immediately to avoid serious damages. In case of phenomena which 
cannot be satisfactorily explained, please contact C.F.R. for further clarification. 
 

 
The motor must be isolated from the power drive system prior to carrying out any 
investigations. 

 
The manual does not contain information about every potential danger situation that 
might arise during the operation or maintenance of motors. 

 
Failure Possible cause of failure Corrective action 

Electric motor 
does not start 

No electrical power reaching the motor 

Check that the power drive system is 
correct and reaching the contactor or the 
electronic control (if installed) and that 
voltage is applied to the motor 

Incorrect electrical connection Restore the correct connection  

Electronic control (if installed) 

1) Check that the control is working and 
correctly configured. 
2) Check whether there are alarms trigged: 
in this case remove the cause to restore 
normal operation of the electronic control. 

Electromagnetic brake not releasing 
(if installed)  

Check that the electronic control or the 
dedicated brake control device are working 
correctly and able to release the brake 

Motor damaged Contact C.F.R.  

Mains voltage too high or too low Check the alternating current mains power 
drive system 

Resisting torque too high Disconnect the drive coupling and test the 
motor under no-load conditions 

Motor emits 
vibration or noise 
when tested 
under no-load 
conditions 

Motor malfunctioning 

1) Check that there is no foreign matter 
inside the motor. 
2) Check that the motor shaft bearings are 
not damaged. 

Misalignment and/or incorrect 
assembly 

Check that all components are securely and 
firmly fastened and there are no bolts loose 

Rotor and stator touching Contact C.F.R. 
Damaged, defective or worn bearings Replace the bearings 
Fan touching the cowl or other fixed 
parts of the motor Locate the point of contact and eliminate it 

Excessive power 
consumption 

Possible motor fault 

1) Check that the motor is not damaged. 
2) Check that the brake (if installed) is 
fully released. 
2) Check that there is no mechanical 
component of the motor seized or 
damaged, or that there is no misalignment. 

Workload too high 
Check that the load factor for the machine 
is the same as used for selection of the 
motor size 

Motor 
overheating 

Fan cowl or ventilation holes occluded 
or obstructed Clean thoroughly to restore cooling air flow 

Input voltage too high or too low Check the voltage against the data plate 
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9. Disposal 
 

9.1 Dismantling the motor 
 

 

The motor is made up of heavy parts. These parts are liable to fall during dismantling. 
This can result in death, serious injury or material damage. Before you release any 
machine parts, secure them so that they cannot fall. 

 

9.2 Disposal of materials 
 

 

Electric motors are mainly manufactured with ferrous metals (steel, cast iron), non-
ferrous metals (copper, aluminium) and plastic. Once reaching product’s end of life 
dispose of the separated components and the packaging material according to local 
regulations. 

 
 
 
 
 
 

— 
For more information, please contact 

 

C.F.R. S.r.l. 
Via Raimondo dalla Costa 625 - 41122 Modena (MO) - Italy 

Tel: +39 059 250837 -  Fax: +39 059 281655 / 2861223 
e-mail: info@cfritaly.com      www.cfritaly.com 

 
 


