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THREE-PHASE INDUCTION MOTORS

 

1. INTRODUCTION 
 

IMPORTANT: 
This manual concerns all Weg three-
phase asynchronous squirrel cage 
and slip ring motors. Motors with 
specialties can be supplied with 

specific documents (drawings, connection 
diagram, characteristic curves…). These 
documents must be carefully evaluated together 
with this manual, before proceeding the 
installation, operation or maintenance of the 
motor. 
For motors built with high number of special 
features, contact WEG whenever an additional 
support is required. 
All standard and procedures included in this 
manual must be followed accordingly to ensure a 
proper operation to the equipment as well as to 
ensure safety conditions to the personnel involved 
in the motor operation. 
Following these procedures is also important for 
the warranty policy as explained at the end of this 
manual. 
Therefore, we strongly recommend to any user of 
Weg motors to read carefully this manual before 
motor installation and operation. In case you still 
have further doubts, please contact WEG. 
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4.6.4. ASSEMBLY  
 
4.6.4.1. BRUSH HOLDER LIFTING DEVICE 
 
1. Fix the pin support disc with the lifting set fixer 

on the protection box of the brush holder set. 
 

2. Mount the bearing in the support pin and fix 
with a fixing pin which must be fixed with a 
retaining ring. 

 
3. Fix the bearing support pin on the support 

disc. 
 
NOTE: Bearing of the support pin: 6305 2ZRS1. 

 
 
 
 

Figure 4.18. 
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4.6.4.2. SHORT-CIRCUIT BUSHING 
MOVEMENT SET  
 
1. Mount the roll on the roll bearing on short 

bushing movement lever, and then the 
bearings, the spacing bushing and fix the 
bearing cover. 

 
2. Fix the upper pins on one of the movement 

levers. 

3. Mount the support pin on the movement lever. 
 
4. Fix the guide support on the support base and 

the movement lever on the support. The rolls 
must be aligved with the short circuit bushing 
in such way that both touch the bushing 
simultaneously. 

 
NOTE: Bearing of the movement levers: 6003Z.  

 
 
 
 

Figure 4.19. 
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4.6.4.3. BRUSH HOLDER OPERATION SET 
 
1. Mount the bearing on the shaft and fix it with 

retaining rings. Then put a retaining ring to 
hold the second bearing. After that, mount it 
with retaining ring. 

 
2. Mount and fix the disc on the operation shaft. 
 
3. Insert the operation shaft in the set flange. 
 
4. Fix the lifting disc on the operation shaft. 
 
5. Mount the bushing on the lever operation shaft 

and fix it with a retaining ring. Fix the shaft on 
the operation disc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.20. 
 
 
 
 

6. Fix the locking device cover on the 
electromechanical device and then fix it to the 
device frame. 

 
7. Fix the operation set on the brush holder 

protection box. 
 
NOTE: 
1) The operation shaft must be fitted between 

the upper pins of the lifting lever. 
 
2) All the parts touching mechanically must be 

lubricated. After 6 months of use, check the 
lubrication of such parts. 
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4.6.4.4. RETURN PIN SET  
 
1. Mount the spring shaft on the shaft support. 

Mount the shaft guide washer; fit it on the 
shaft and lock it on the shaft and lock it with a 
nut. 

2. Close the set with an external fixing ring and 
fix on the brush holder protection box. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.21. 
 
4.6.4.5. BRUSH HOLDER SET  
 
1. Fix the brushes on the brush holder. Fix the 

isolated pins on the support; mount the 
isolated discs, brush holders and contact rings 
on the pins. 

 
2. Adjust the curvature ray existing on the 

brushes with the collector rings and put a 
sandpaper between brush and ring. The 
sandpaper must be moved back and forth in 
order to make a better fitting of the brush ray 
with the ring ray. Unfasten the brush holder 
fixing bolt and turn the brush holder clockwise 
until the brush ray matches perfectly the ring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.22. – Brushes lifted. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.23. – Position Non Short-circuited. 
 
 
 
 
 
 
 
 
 
Figure 4.24. – Position Short-circuited. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.25. – Brushes Lovered. 
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4.6.5. DISASSEMBLY   
 
For the disassembly of the liftable brush holder, 
proceed in the reserve way in relation to assembly 
procedures. 
 
 
4.6.6. BRUSHES LIFTING SYSTEM 
ADJUSTMENT  
 
1. Turn the lifting disc up to the short-circuit 

position and then turn it a bit more to release 
the rolls to avoid unnecessary thrusts on the 
roller bearings. 

 
2. Fasten the adjusting bolt up to the backstop 

disc and then lock the adjusting bolt. 
 
3. Turn the lifting disc up to the position of non 

short-circuit (brushes lowered) and repeat the 
same procedure carried out for the short 
circuit position. 

 
 
44..77..  DDRRYYIINNGG  OOFF  TTHHEE  WWIINNDDIINNGGSS    
 
It is recommended that this task be undertaken 
carefully and by qualified personnel. The rate of 
temperature rise should not exceed 5ºC per hour 
and the winding should not be heated up to more 
than 150ºC. 
Excessive temperature as well as too quick 
temperature rise can generate steams which 
damage the windings. During the drying process, 
the temperature should be controlled carefully 
and the insulation resistance should be measured 
at regular intervals. 
In the beginning, the insulation resistance will 
decrease due to the temperature increase, but it 
will increase during the drying process. 
The drying process should be continued until 
successive measurements of the insulation 
resistance show a constant insulation resistance 
which should be higher than the minimum value 
specified, as indicated in item 2.3.5. 
It is important to provide a good ventilation inside 
the motor during the drying process assuring that 
the moisture is removed effectively. 
 
 
 
 
 
 
 
 
 
 

44..88..  DDEESSMMAANNTTLLIINNGG  AANNDD  RREEAASSSSEEMMBBLLYY    
 
4.8.1. " MASTER" LINE  
 
A) SQUIRREL-CAGE ROTOR 
 
Drive-End: 
1. Remove the heat exchanger (if any). 
2. Remove the temperature detectors from the 

bearing (if any). 
3. Unscrew the bolts which fasten the bearing 

assembly. 
4. Remove the external bearing caps (for roller 

bearing motors). 
4.1. For ball bearing motors, follow the 
procedures described in item 4.2.4.2. 

5. Unscrew the bolts of the endshield. After being 
removed, the bolts should be screwed 
endshields in order to force its removing. To 
prevent the rotor falling onto the rotor, provide 
a support for it. 

6. Remove the bearing(s) (for roller bearing 
motors). 

7. Remove the internal bearing cap (for roller 
bearing motors).   

 
Non Drive-End: 
1. Unscrew the protecting screen of the fan 

(enclosed motors). 
2. Remove the fan by unscrewing the bolts which 

fasten it on the shaft. 
3. Loosen the four nuts which fasten the fan 

cover and remove it. 
4. Repeat the procedures 2 to 7 of previous 

paragraph. 
 
 
B) SLIP RING MOTORS 
 
Drive-End:  
The procedures are the same as for squirrel cage 
rotor motors. 
 
Non Drive-End: 
1. Remove the back protecting cover of the brush 

holders. 
2. Disconnect the cables from the collector ring. 

Dismantle the brush holders. 
3. Unscrew the brush holder protecting box from 

the cooling box.  
4. Remove the collector rings and the ventilating. 
5. Repeat the procedures 2 to 4 of the "Non 

drive-end" for squirrel cage rotor motors. 
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4.8.1.1. ROTOR REMOVING 
 
Remove the rotor from the inside of the stator by 
means of hoisting ropes or other devices. The 
device must avoid that the rotor rubs on the 
stator or on the coil heads. 
 
 
4.8.2. A LINE  
 
Drive-End: 
1. Disconnect the space heater leads from the 

terminal boxes. 
2. Remove the bearing temperature detectors (if 

any). 
3. Unscrew the bolts of the bearing assembly. 
4. Remove the external bearing caps (for roller 

bearing motors).  
4.1. For ball bearing motors, follow the 

procedures described in item 4.2.2.2. 
5. Unscrew the end-shield. By using an 

appropriate tool, force the end-shield to 
release and at the same time turn it to help 
the removal. Make sure that the shaft is held 
on a plate and so an eventual fall of the rotor 
on the stator is avoided. 

6. Remove the bearing(s) (for roller bearing 
motors). 

7. Remove the internal bearing cap. 
 
Non Drive-End: 
1. Remove the fan cover. 
2. Release the fan retaining ring. 
3. Repeat the procedures from 2 to 7 of item 

4.8.2 (A). 
 
NOTE: 
1. For removing of rotor, observe section 4.8.1.1. 
2. It is not necessary to remove the stator from 

the frame to perform an eventual rewinding. 
 
 
4.8.3. F LINE  
 
Drive-End: 
Equal as A and H lines. 
 
Non Drive-End: 
1. Repeat the procedures 1 to 3 of item 4.8.2 (B). 
2. Remove back protecting cover of the brush 

holder. 
3. Disconnect the cables from the collector ring.  
4. Remove the brushes and dismantle the brush-

holder. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 63
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4.8.4. H LINE 

 
Figure 4.26. 
 
 Pos. Description  Pos Description 
 1 Frame  15 Internal fan 
 2 Grounding lug  16 Internal non drive end bearing cap 
 3 Shaft  17 Non drive-end space heater  
 4 Drive-end grease valve  18 Non drive cover 
 5 External drive end bearing cap  19 Non drive end bearing temperature sensor 
 6 Drive end bearing  20 Non drive end bearing 
 7 Internal drive end bearing cap  21 Non drive-end grease valve 
 8 Drive end bearing temperature sensor  22 External non drive end bearing cap 
 9 Drive end cover  23 Accessory connection box 
 10 Drive-end space heater  24 Stator connection box 
 11 Complete rotor assembly  25 External fan 
 12 Stator lamination core   26 Fan cover 
 13 Stator temperature sensor  27 Non drive end bearing grease fitting 
 14 Stator fixing pin  28 Drive end bearing grease fitting 
                                                                                        Tables 4.5. 

 
Safety! 
Ensure that the power cables have 
been switched-off. 
 

DISASSEMBLY 
1) Disconnect the temperature sensor cables (pos. 8 

and 19) of the accessory connection box 
terminals; 

2) Remove the non drive end fan cover (pos. 26); 
3) Unfasten the fixing ring of the external non drive 

end bearing cap and remove the fan (pos.25); 
4) Unfasten the bolts that fix the external non drive 

end bearing caps;  
5) Remove the external drive end and non drive end 

bearing caps (pos. 5 and 22); 
6) Remove the drive end and non drive end grease 

valve (pos. 4 and 21), unfastening the bolts that 
fix them to the shaft; 

7) Place supports underneath the shaft to avoid that 
the rotor falls on the stator; 

8) Unfasten and remove the drive end and non drive 
end covers (pos.9 and 18); 

9) Remove drive end and non drive end bearings 
(pos.6 and 20) with the application of proper 
device; 

10) Remove the internal drive end and non drive end 
bearing caps (pos. 7 and 16); 

11) Applying proper device, remove the rotor (pos. 
11) from the stator through the non drive end side 
of the motor, and pay attention to avoid that the 
rotor rubs the stator or on coil heads. 

 

ASSEMBLY 
1) Applying proper device, fit the rotor (pos. 11) 

into the stator, from the non drive end side of 
the motor, and pay attention to avoid that the 
rotor rubs on the stator or on the coil heads; 

2) Place the internal bearing caps; 
3) Fill out with grease ¾ the compartment of the 

internal bearing caps and bearings (check type 
of grease on the bearing identification nameplate 
attached to motor covers); 

4) Check carefully shaft and cover surfaces where 
bearings will be fitted so as to avoid scratches or 
knocks. Also check for correct mechanical 
dimension tolerances; 

5) Heat up and mount the drive end and non drive 
end bearings (pos. 6 and 20); 

6) Lift the rotor, place supports underneath the 
shaft and mount drive end and non drive end 
covers (pos.9 and 18); 

7) Mount the drive end and non drive end grease 
valve (pos. 4 and 21) and fix them to the shaft; 

8) Mount the external drive end and non drive end 
bearing caps (pos. 5 and 22), fixing them t the 
internal bearing caps (pos. 7 and 16); 

9) Mount the external non drive end fan (pos. 25) 
fixing it with a retaining ring; 

10) Mount the non drive end fan cover (pos. 26); 
11) Connect the temperature sensor cables (pos. 8 

and 19) to the accessory connection box 
terminals; 

12) Fill in remaining grease through the drive end 
and non drive end grease fitting (pos. 27 and 
28). 
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4.8.5. TIGHTENING TORQUES FOR SCREWS 
 
The table below presents the tightening torques 
of the screws recommended for assembly of the 
motor or its parts:  
 

Resistance 
Class 4.6 5.8 8.8 12.9 

Diameter Tightening torque (Nm)  
tolerance ±10% 

M6 1.9 3.2 5.1 8.7 
M8 4.6 7.7 12.5 21 
M10 9.1 15 25 41 
M12 16 27 42 70 
M16 40 65 100 175 
M20 75 125 200 340 
M24 130 220 350 590 

 
Notes:  
- The resistance class normally is marked in the 

head of the hexagonal screws.  
- When do not have marking at screws, 

indicates that the resistance class is 4.6.  
- The internal hexagonal screws (type Allen) 

possess resistance class 12.9. 
 
 
44..99..  GGEENNEERRAALL  AADDVVIICCEESS  
  
- Any damaged part (cracked, or distorted 

machined parts, damaged threads) should be 
replaced and never recovered. 

- All services herewith described should be 
undertaken by qualified personnel in order not 
to damage the equipment. In case of further 
doubts, contact WEG Máquinas. 
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44..1100..  MMAAIINNTTEENNAANNCCEE  SSCCHHEEDDUULLEE  
 
 

COMPONENT DAILY WEEKLY EVERY 3 
MONTHS 

YEARLY 
(PARTIAL 

MAINTEN.) 

EVERY 3 YEARS 
(COMPLETE 
MAINTEN.) 

- Complete motor. 
- Check the noise 

and the 
vibration levels. 

 

- Drain 
condensed 
water (it 
any). 

- Retighten the 
bolts. 

- Dismantle the motor. 
Check spare parts. 

- Winding of the 
stator and rotor.    

- Visual inspection. 
Measure insulation 
resistance. 

- Cleanliness: check the 
fastenings and the slot 
wedges; measure the 
insulation resistance. 

- Bearings. - Check the noise 
level. 

- Regrease; for 
intervals see the 
greasing plate.  

- Vibration control. 

  

- Clean the bearings. 
Replace them, if 
required, check bearing 
liner and replace it, if 
required (sleeve 
bearing) check sleeve 
race (shaft) and 
rebuild, if required. 

- Terminal boxes 
and grounding 
lugs. 

   
- Clean the inside 

area retighten the 
bolts. 

- Clean the inside area 
retighten the bolts. 

- Coupling: follow 
the maintenance 
instructions 
contained in the 
manual of the 
coupling 
manufacturer. 

 

- After the first week 
of operation: check 
the alignment and 
fastening. 

 - Check alignment 
and fastening. 

- Check alignment and 
fastening. 

- Monitoring 
devices.  

- Record the 
measurement 
values. 

  
- If possible, disassemble 

and check its operating 
condition. 

- Filter.   - Clean it, if 
required. 

- Clean it, if 
required. 

- Clean it (see section 
4.1.2). 

- Slip rings area.  
- Inspect the 

cleanliness and 
clean it, if required. 

 

- Check the 
cleanliness and 
clean it, if 
required. 

 

- Slip rings.  - Check surface and 
contact area.    

- Brushes (slip ring 
motors); 

- Shaft grounding 
brushes (if any). 

 

- Check and replace 
them when 2/3 of 
their height is worn 
(check wear mark 
in fig. 4.5). 

   

- Air/air heat 
exchanger.     - Clean the pipes of the 

heat exchanger. 

Table 4.6.
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5. SPARE PARTS 
 
55..11..  HHOOWW  TTOO  OORRDDEERR    
 
When ordering spare parts, motor type and serial 
number must be always given as indicated on the 
nameplate or on the frame. 
  
 
55..22..  KKEEEEPPIINNGG  SSTTOOCCKK    
 
It is recommended to keep in stock the spare 
parts that, under normal use, can have some kind 
of wear such as: 
- Set of bearings; 
- Brushes (type and quantity according to the 

specification); 
- Felts for filter (if any). 
The spare parts must be stored in clean, dry 
environments and aired well, if possible, with 
constant temperature. The bearing liners also are 
spare parts, however, due to the high cost, we 
suggest to analyze the real necessity to keep 
these parts in stock. 
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6. ABNORMAL SITUATIONS DURING 
OPERATION 
 
The majority of the abnormal situations during 
operation that affect the running of electric 
motors can be avoided by a predictive 
maintenance. 
Sufficient ventilation, cleanliness and careful 
maintenance are the main factors. A further 
essential factor is the prompt attention to any 
abnormal situation such as vibrations, shaft 
knocks, declining insulation resistance, smoke or 
fire, sparking or unusual slip ring or brush wear, 
sudden changes of bearing temperature. 
When failures of an electric or mechanical nature 
arise, the first step to be taken is to stop the 
motor and perform a subsequent examination of 
all mechanical and electrical parts of the 
installation. 
In the event of having a fire, the motor should be 
disconnected from the power supply, which is 
normally done by turning off the respective 
switches. 
In case of starting of fire inside the motor itself, 
steps should be taken to retrain and suffocate it 
by covering the ventilation openings. To 
extinguish a fire, dry chemical or CO² 
extinguishers should be used. Never use water. 
 
 
66..11..  CCOOMMMMOONN  FFAAIILLUURREESS  OONN  
IINNDDUUCCTTIIOONN  MMOOTTOORRSS    
 
Motors built by WEG Máquinas are normally 
designed for Class F insulation (155ºC) and for 
ambient temperatures up to 40ºC(as indicated on 
the motor nameplate). Most winding failures 
occur when temperature limits, due to current 
overload, are surpassed throughout the winding 
or even in only portions thereof. These failures 
are identified by the darkening or carbonizing of 
the wire insulation. 
 
 
6.1.1. SHORT-CIRCUIT BETWEEN TURNS  
 
A short-circuit between turns can be a 
consequence of two coincident insulation defects, 
or the result of defects arising simultaneously on 
two adjacent wires. 
In some cases, the three-phase current imbalance 
can be so insignificant that the motor protective 
device fails to react. A short circuit between turns, 
and phases to ground due to insulation failure is 
rare, and even so, it normally occurs during the 
early stages of operation. 
 

6.1.2. WINDING FAILURES  
 
a) ONE WINDING PHASE BURNT 
This failure occurs when a motor runs wired in 
delta and current fails in one power supply 
conductor. Current rises from 2 to 2.5 times in the 
remaining winding with a simultaneous drop of 
speed. If the motor stops, the current will 
increase from 3.5 to 4 times its rated value. In 
most cases, this defect is due to lack of a 
protective switch, or because this switch has been 
set too high. 
 
b) TWO WINDING PHASES BURNT 
This failure occurs when current fails in one 
power supply conductor and the motor winding is 
star-connected. One of the winding phases 
remains current less while the other absorb the 
voltage and carries an excessive current. The slip 
almost doubles. 
 
c) THREE WINDING PHASES BURNT 
Probable cause 1: 
Motor protected only by fuses. An overload on the 
motor will be the cause of the trouble.  
As a consequence, progressive carbonizing of the 
wires and insulation will generate a short between 
turns, or a short against the frame.  
A protective switch placed before the motor would 
easily solve this problem. 
 
Probable cause 2: 
Motor incorrectly connected. 
For example: a motor with windings designed for 
220/380V is connected through a stat-delta switch 
of 380V.   
The drawn current will be so high that the 
winding will burn out in a few seconds if the fuses 
or a protective switch incorrectly set fail to react 
promptly. 
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Probable cause 3: 
The star-delta switch is not commutated and the 
motor continues to run for a certain time 
connected to the star under overload conditions.  
As it only develops 1/3 of its torque, the motor 
cannot reach rated speed. The increase of slip 
results in higher ohmic losses arising from the 
Joule effect.  
As the stator current, consistent with the load, 
may not exceed the rated value for delta 
connection, the protective switch will not react. 
Consequent to increased winding and motor 
losses the motor will overheat and the winding 
will burn out. 
 
Probable cause 4:  
Failures from this cause are caused by thermal 
overload, due to excessive starts under 
intermittent operation or to an overly long starting 
cycle. 
The perfect functioning of motors operating under 
these conditions is only assured when the 
following values are taken into account. 
a) Number of starts per hour; 
b) starting with or without load; 
c) Mechanical brake or current inversion; 
d) Acceleration of load connected to motor shaft; 
e) Load torque related to speed during 

acceleration and braking. 
 
The continuous effort withstood by the higher 
rotor during intermittent starting brings about 
losses which provoke overheating. Under certain 
circumstances, there is a possibility that the stator 
winding be subject to damage with the motor 
stopped as a result of the heating on the motor. 
 
 
6.1.3. ROTOR FAILURES  (SQUIRREL CAGE) 
 
If a motor running under load conditions produces 
a noises of varied intensity and decreasing 
frequency while the load is increased, the reason, 
in most cases, will be an unsymmetrical rotor 
winding. 
In squirrel-cage motors the cause will nearly 
always be a break in one or more of the rotor 
bars; simultaneously, periodical stator current 
fluctuations may be recorded.  
 
 
 
 
 
 
 
 
 

As a rule, this defect appears only in molded or 
die cast aluminum cages.  
Failures due to spot heating in one or another of 
the bars in the rotor care are identified by blue 
coloration at the affected points. 
If there are failures in various contiguous bars, 
vibrations and shuddering can occur. When the 
rotor core gets a blue or violet coloration, it is a 
sign of overloading.  
This can be caused by overly high slip, by too 
many starts or overlong starting cycles. This 
failure can also come from insufficient power 
supply voltage. 
 
 
6.1.4. SLIP RING ROTOR FAILURES  
 
A break in one phase of the rotor winding is 
noticed by a strong noise that varies according to 
the slip and, in addition, stronger periodical stator 
current fluctuations occur. 
It is possible, but rarely so, that a rupture could 
have occurred in the connection between the 
winding and the slip ring. However, it is advisable 
to first check if there is a break in the rheostat 
starter connection, or even in the part itself. 
 
 
6.1.5. SHORT BETWEEN TURNS ON SLIP 
RING MOTORS  
 
This abnormal situation occurs only under 
extremely rare circumstances. Depending on the 
magnitude of the short circuit, the start can be 
violent even if the rheostat is at the  first tap of 
its starting position. In this case, heavy starting 
currents are not carried through the rings and so 
no burn marks will be noticed on them. 
 
 
6.1.6. BEARING FAILURES  
 
Bearing failure are the most frequent causes for 
delayed breakdowns. 
The most common reasons for this failure are 
identified as excessive vibration, incorrect 
operation, bad alignment, unbalanced couplings 
and excessive radial and/or axial loads. 
Check item 4.2 for bearing maintenance. 
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6.1.7. SHAFT BREAKING 
 
Although bearings traditionally constitute the 
weakest part and the shafts are designed with 
wide safety margins, it is possible that a shaft 
may break by fatigue from bending stress caused 
by excessive belt tension. In most cases, breaking 
occurs right behind the drive end bearing. 
As a consequence of alternating bending stress 
induced by a rotating shaft, breaking travel 
inwards from the outside of the shaft until the 
point of rupture is reached when resistance of the 
remaining shaft cross-section no longer suffices. 
At this point, avoid additional drilling on the shaft 
(fastening screw holes) as such operations tend to 
cause stress concentration. 
The replacement of only one or two belts of a belt 
drive system is frequently a cause of shaft 
breaking, besides being an incorrect practice. 
Any used and consequently stretched belts on a 
drive system, especially those closer to the motor, 
while new and unstretched belts are placed on 
the same drive but farther from the bearing, can 
cause shaft stress. 
 
 
6.1.8. DAMAGE ARISING FROM POORLY 
FITTED TRANSMISSION PARTS OR 
IMPROPER MOTOR ALIGNMENT  
 
Damaged to bearing and breaking of shafts are 
often resulted from inadequate fitting of pulley, 
couplings or pinions on the shaft. 
These parts "knock" when rotating. The defect 
can be recognized by the scratches that appear 
on the shaft or the eventual scale like flaking of 
the shaft end. Keyways with edges pitted by 
loosely fitted keys can also cause shaft failures. 
Poorly aligned couplings cause knocks and radial 
and axial shaking to shaft and bearings. Within a 
short while, these bad practices cause the 
deterioration of the bearings and the enlargement 
of the bearing on the drive end side. In other 
cases, motor shaft can break. 
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66..22..  AABBNNOORRMMAALL  SSIITTUUAATTIIOONNSS  DDUURRIINNGG  OOPPEERRAATTIIOONN    
 
NOTE: The following chart presents a list of abnormal situations during motor operation, the probable cause 
for such abnormal situations, and the corrective measures. In case of further doubts, contact Weg Máquinas. 
 
 

ABNORMAL SITUATION PROBABLE CAUSE(S) CORRECTIVE MEASURE(S) 

- Motor fails to start, neither coupled, nor 
uncoupled. 

- At least two feeding conductors are 
broken, no voltage supply. 

- The rotor is locked. 
- Brushes problem. 
- Bearing is damaged. 

- Check commanding board, switch, fuses, 
power supply conductors, terminals and 
setting of brushes. 

- The brushes might be worn or set 
incorrectly. 

- Replace the bearing. 

- Motor starts very slowly with load and 
does not reach rated speed. 

- Motor starts under no load, but is fails 
when the load is applied . 

- Too high load during start. 
- Supply voltage too low. 
- Too high voltage drop on the feeding 

conductors. 
- Rotor bars damaged or interrupted. 
- One supply conductor remained 

interrupted after the starting. 

- Do not apply load on the machine during 
start.  

- Measure supply voltage, set the correct 
value. 

- Check the cross section of the feeding 
conductors. 

- Check and repair the rotor winding 
(squirrel cage), test the short circuit 
device (slip ring). 

- Check the supply conductors. 

- Stator current changes with double 
frequency of the slip; during start 
humming can be heard. 

- Rotor winding is interrupted. 
- Brushes problem. 

- Check and repair rotor winding and 
short-circuit device. 

- Clean, set correctly or replace the 
brushes. 

- No load current too high. - Supply current too high. - Measure the supply voltage and set it to 
the correct value. 

- Rapid overheating of the stator, there is 
a humming during the operation. 

- Parallel or in phase connected wires of 
the stator winding are broken. 

- Measure the resistance of all winding 
phases. Replace the stator core with the 
winding. 

- Areas of heating on the stator winding 

- Short between turns. 
- Interruption of conductors connected in 

parallel or in phase of the stator winding 
- Poor connection. 

- Rewind the motor. 
- Remake the connections. 

- Areas of heating on the rotor. - Interruption in the rotor winding. - Repair the rotor winding, or replace it 

- Abnormal noise with motor connected 
to load. 

- Mechanical problems. 
- Electric problems. 

- Noise decreases generally with the speed 
drop; see also "Noisy operation when 
uncoupled" 

- Noise disappears when motor is switched 
on. Contact the manufacturer 

- Noise occurs when coupled and 
disappears when not coupled. 

- Failure in the drive components, or on the 
driven machine. 

- Failure on the gearing. 
- Coupling problem. 
- Foundation is sunk. 
- Poor balancing of the parts or of the 

driven machine. 
- Supply voltage too high. 
- Direction of rotation is not correct. 

- Check the power transmission, coupling 
and alignment. 

- Align the driving, check the position 
(coupling) of the gearing. 

- Align the motor and the driven machine. 
- Repair the foundation. 
- Test the supply voltage and the noload 

current. 
- Reverse the connections of two phases. 
- Rebalance the unit. 
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ABNORMAL SITUATION PROBABLE CAUSE(S) CORRECTIVE MEASURE(S) 

- Overheating of the stator winding with 
load. 

- Poor cooling due to dirty air tubes. 
- Load too high. 
- Excessive number of starts, or the 

inertia is too high. 
- Voltage too high and consequently also 

the iron losses are too high. 
- The voltage is too low and consequently 

the current is too high. 
- One feeding conductor is interrupted, or 

one phase of the winding is interrupted. 
- Rotor is rubbing on the stator. 
- The operation mode does not 

correspond to the data on the 
nameplate. 

- Electrical load unbalanced (blown fuse, 
incorrect control). 

- Dirty windings. 
- Obstructed cooling system. 
- Dirty filter. 
- Rotation direction not compatible with 

the fan used. 

- Clean the air tubes of the cooling 
system. 

- Measure the stator voltage, decrease 
the load, use a larger motor. 

- Reduce the number of starts. 
- Do not exceed more than 110% the 

rated voltage, unless specifications on 
the nameplate are different. 

- Check the voltage supply and the 
voltage drop. 

- Check the current in all phases and 
make correction. 

- Check air gap, operation conditions, 
bearings, vibrations. 

- Maintain the operation mode as 
specified on the nameplate, or reduce 
the load. 

- Verify if there are unbalanced voltages, 
or if the two phases are operating. 

- Clean. 
- Clean the felt of the filter. 
-  Analyze the fan in relation to motor 

rotation direction. 

- Noisy operation when uncoupled. 

- Unbalancing. 
- One phase of the stator winding is 

interrupted. 
- Dirt in the air gap. 
- Fastening bolts are loose. 
- Unbalancing of the rotor increase after 

the assembling of the driving 
components. Unbalanced rotor. 

- Foundation resonance. 
- Motor frame is deformed. 
- Bent shaft. 
- Uneven air gap. 

- Noisy operation continues during 
rundown time after switching off the 
voltage; rebalance the motor. 

- Test current input of all feeding 
conductors. 

- Remove the dirt and clean the air gap. 
- Tighten and block bolts. 
- Check balancing. 
- Level the foundation. 
- Check the alignment. 
- The shaft can be bent, check the 

balancing and the eccentricity of the 
rotor. 

- Check if the shaft is bent or if the 
bearings are damaged. 

- Slip ring motor operating at low speed 
with external resistance disconnected. 

- Control circuit conductors too light. 
- Open circuit on rotor circuits. 
- Dirt between brush and slip ring. 
- Brushes gripe on brush holders. 
- Incorrect pressure on brushes. 
- Rough surfaces on slip rings. 
- Eccentric rings. 
- High current density on brushes. 
- Brushes incorrectly set. 

- Install heavier conductors on control 
circuit. 

- Bring control closer to motor. 
- Test circuit with a magneto, or other 

means, and undertake necessary 
repairs. 

- Clean slip rings and insulation assembly. 
- Select brushes of correct size. 
- Check pressure on each brush and 

adjust it accordingly. 
- Clean, sand and polish. 
- Machine on lathe or with portable tool 

without removing from machine. 
- Reduce load or replace brushes. 
- Reset brushes correctly. 

- Brush sparking. 

- Poorly set brushes with insufficient 
pressure. 

- Overload. 
- Slip rings in poor condition. 
- Oval slip rings. 
- Excess of vibration. Rough surfaces and 

scored rings. 
- Low load causing damage to slip rings. 

- Check brush setting, adjust for correct 
pressure. 

- Reduce load or install motor with higher 
capacity. 

- Clean rings and reset brushes. 
- Polish the slip rings and machine the 

same on lathe. 
- Balance the rotor, check the brushes for 

free movement within holders. 
- Check origin of vibration and correct it. 
- Adjust the brushes to the actual load 

requirement and machine the slip rings. 

Table 6.2. 
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66..33..  AABBNNOORRMMAALL  BBEEAARRIINNGG  SSIITTUUAATTIIOONNSS  AANNDD  FFAAIILLUURREESS  DDUURRIINNGG  OOPPEERRAATTIIOONN    
 
NOTE: The following chart presents abnormal bearing situations and failures during motor operation, the 
probable cause for such abnormal situation and the corrective measures. In certain cases, bearing 
manufacturer must be contacted to find out the cause of the failure. 
 
 

ABNORMAL SITUATION POSSIBLE CAUSE(S) CORRECTIVE MEASURE(S) 
- The motor "snores" during operation. - Damaged bearings. - Replace the bearing. 

- Bearing noisy, dull spots, grooves in the 
ball races. - Bearing was slanting mounted. - Align the bearing and machine the 

bearing seat. 

- High bearing noise and a high 
overheating of the bearing. 

- Cage corrosion, small chips in the grease, 
race failure due to insufficient grease, or 
inadequate clearance. 

- Clean and replace the grease according 
to the specifications. Replace the bearing.

- Overheating of bearings. 

- Excessive grease. 
- Excessive axial or radial strain on belt. 
- Bent shaft. 
- Lack of grease. 
- Hardened grease cause locking on balls. 
- Foreign material in the grease. 

- Remove the grease relief and run the 
motor until excess grease is expelled. 

- Reduce belt tension. 
- Have shaft straightened and check rotor 

balance. 
- Add grease to bearing. 
- Replace bearing. 
- Flush out housing and lubricant; regress. 

- Dark spots on one side of the ball races 
subsequently the formation of grooves. - Excessive axial strength. - Check the condition between coupling 

and driving. 

- Dark lines on the ball races or very 
close transversal grooves. - Current on the bearings. 

- Clean and replace the bearing insulation. 
Install an insulation if there was not any. 

- Branch the current avoiding that it 
circulates through the bearing. 

- Grooves in the races and depressions in 
the division of the cylindrical elements. 

- External vibration, mainly when the motor 
stopped for a long period of time. 

- Lack of maintenance during storage. 

- If the motor is stopped during a long 
period, turn the shaft to an other position 
from time to time. This is mainly required 
for spare motors. 

Table 6.3. 
 
 
 

 
IMPORTANT: 

The motors listed in this manual are constantly updated. For this reason, 
the information here with included may change without prior notice. 
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7. WARRANTY TERMS FOR ENGINEERING PRODUCTS 
 
 
 
These products, when operated under the conditions stipulated by WEG in the operating manual for such 
product, are warranted against defects in workmanship and materials for twelve (12) months from startup 
date or eighteen (18) months from manufacturer shipment date, whichever occurs first. 
However, this warranty does not apply to any product which has been subject to misuse, misapplication, 
neglect (including without limitation, inadequate maintenance, accident, improper installation, modification, 
adjustment, repair or any other cases originated from inadequate applications). 
The company will neither be responsible for any expenses incurred in installation, removal from service, 
consequential expenses such as financial losses nor transportation costs as well as tickets and 
accommodation expenses of a technician when this is requested by the customer. 
The repair and/or replacement of parts or components, when effectuated by WEG within the Warranty 
period do not give Warranty extension, unless otherwise expressed in writing by Weg. 
This constitutes WEG's only warranty in connection with this sale and is in lieu of all other warranties, 
expressed or implied, written or oral. 
There are no implied warranties of merchantability or fitness for a particular purpose that apply to this sale. 
No employee, agent, dealer, repair shop or other person is authorized to give any warranties on behalf of 
WEG nor to assume for WEG any other liability in connection with any of its products. 
In case this happens without Weg's authorization, Warranty is automatically cancelled. 
 
 
LIABILITY 
 
Except as specified in the foregoing paragraph entitled "Warranty Terms for Engineering Products", the 
company shall have no obligation or liability whatsoever to the purchaser, including, without limitation, any 
claims for consequential damages or labor costs, by reason of any breach of the express warranty described 
therein. 
The purchaser further hereby agrees to indemnify and hold the company harmless from any causes of action 
(other than cost of replacing or repairing the defective product as specified in the foregoing paragraph 
entitled "Warranty Terms for Engineering Products"), arising directly or indirectly from the acts, omissions or 
negligence of the purchaser in connection with or arising out of the testing, use, operation, replacement or 
repair of any product described in this quotation and sold or furnished by the company to the purchaser. 
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