
7 
 

(REPAIR / SERVICE ELECTRIC MOTORS AND GENERATORS)


  


 




  


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1 


-  



  










(Low  


 Insulation Resistence)






   


 




 (updata) 

(Electric Motors)  









 2  1

 1

 


  






 


(transfer) 

 










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
     




 ii  i


 


   

 









   i

   






   ii






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(Servo Motors) 
  



 1

 (Over Heat)   2

 3

 4


  



 

(Synchronous Motor) 
 





 (Prime Mover) 
   








 (variable)














 




 







 











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(Construction) 




 (Identical)  
 

 


 
 ( R o t a t i n g ) 

 

 

 Whole  

 (Lamainated)

 
  





 Asbestos

 (Class) 





 

 
 (Electromagnets) 

 
 (Polarity) 
















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



 (Belted)  



 (Sets)






(Principle of Operation of Synchronous Motor) 
 

 

 

 

 


 (Rotating) 








 




 




D.C Motor 
  




  



 1

  










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 

 i










 ii


 



 2








 3





 4


 0.5 0.4 

 




 



 5 








 6


 



 7







  

 
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  







 8




 9





 10




 11




(Work Principle of an Elementary) 










 (Current-Carrying) 






F = B x I x L = Newton

 (F) 


 L  I 







 


 B 








 i


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


 ii



 iii








(Fuse) 


  

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(Principle of Operation of Fuse) 
 





 





 (Melting Point)  (temperature) 


 (rating) 
 (fusing current) 

(Selection of Fuse Wire) 
(current carrying 

 capacity)

 (factors) 
 (maximum)  i

 (smallest)  ii

 ii  i 





180C  (copper alloy) 


 (tin)  (Icad)  






 5 
 (Icad-tin alloy)  63  37 




 




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(Miniature Circuit Breaker)MCB 
 (break)  (trip)  (C.B) 

 (reset) 

 (M.C.B) 
 

 



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

(Protective Relay)  


 (abnormelty)   


(device)  



 (open)  (trip) 



 (quantities)  






























 (detect)  

 (detect)  





 (elements) 







(open) 


(Star Delta Starter) 
 

 









 
 Two-way 




 



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






 Two-way 

  x=0.58  058 


 1/3

 1/3   1/3 
 (0.33)1/3 

 1/3  1/3  
 Run  Two-way  (Maximum) 

 









 



 1

 2






 3
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  (super glue)  4


 (Push Pin)  (T-Pin)  5

 (unattended)  6

 (shorted)  7

 12-volts  8

 9

 (Soldering Iron)  10

 13 (Kits)  (Led)(Solder)     11

  


Volt Meter 

 (Terminals) 









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Ampere Meter  




 
    


AVO Metor 

 
 




Tong Tester Meter  
 

 
  

  AVO 
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  

 


   
    

   



Energy Meter 




 (1KW)  1000 

 
Watt Meter 
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   


  

Teco Meter 
 

     

Frequency Meter 


 

 (Rotating)  



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




 






 (EMF) 


 2, 4, 6 




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  1 



Manufacturer, Trade Mark

..........................................................................................................

Type, Model or list

number..........................................................................................................

Type of

current.............................................................................................................................

Function............................Generator/motor...............................................................................

Fabrication or serial

number......................................................................................................

Tupe of  connection.................sep/shunt/series/compond                                                      

Rated Voltage........................Volts                        Rated

current.....................................amps

Rated power............................k.w.                        Rated

speed........................................r.p.m

Rated exc.voltage.................volts                         Reted

exc.current...............................amps

Rating Class....................................                      Direction of

rotation.....................................

Insulation  class..............................                     Protection

Class............................................
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 2 


 


 1-4  1

(Shunt Field Termines) 
 


 (Armature)  (Megger)  figer  2


 Table  (Megger) 3

 (Series Feild)  (Shunt Field)  



 4


 (insuration residtance)  (series field)  (armature)  5

 (megger)

 6

Remarks Isulation resistance

in meggohms

Test between

Terminals

Duty

Cycle

Weather

Condition

Time Date

Armature and

shunt field

Shunt and

series feild

series field and

armature
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  3 
 




   

 i







 ii

  iii

 iv

   v

 i

 ii

 iii

 iv

 v

 i

 ii

 iii

 iv

 v

 1

 i




 ii


 iii



 i

  ii

  iii

 i

 ii

 iii

 2



 


  


  





 3

 i


 ii


 Shim  iii


 iv

 i

 ii

 iii

 iv

 i

 ii

 iii


 iv



 4

 i

 aii


 b

 i

 aii

 b



 i

 ii



 5


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  4 


    (probes)















 


 (23/76) 






  -: 
 




 1








   2

 3

 4







 


  5

 6

 7

      8



 9

    10


 1

 2

 3

 (surges)  



 4

   5

 6

 7





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  6 
 D.O.L

   

 i


 ii

 



  iii





 iv



 i

 ii

 iii

 iv

 1

 i

 ii




 iii



 i

 ii



 iii



 2




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  7 
 / 

   

 i


 ii




 iii


 i v




 i


 ii




 iii

 iv

 1

 i


 


 ii



 iii



 iv



 i

 dead

 ii



 iii


 i v

 (tight)

 2

24



2 
 

 / 
Carrying Out Service/Repair of Electric Motor 











(Dis-assemble and Re-assemble procedures of motor) 



 


 

 









 1

 2

 3

 4


 5

 6

  7


 

 /  

 8
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 
 9

 
 10

 11




 
 1

 2

 3

 4

 5


 6

 7

 8


Common Fault Causes & Remedies of Direct Current Genterator and Motor

   




   1


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 i



 


 i i




 i


 


 ii



 


 i

 ii

 2

Arcing of Brushes

 i




 i i




 i

 ii




 i

 ii

 3

( S p a r k i n g 
Rings)

 (a)i


 (b)










 ii







 i

 (b



 ii






 i

 ii

 4



 i

 1/2 

 ii







 i




 i

 ii

 5

(Singing Brushe)

 i


 


 ii




 3  i


 


 i i



(High)  


 i

 


 ii

 6

( C h a t t e r i n g  o f 
Brushes)
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 i

 ( a i i


 (b

 i

 (a

 (b



 i

 ii

 7

(Blackening of 
Commutator at Cartain

Sports)

 i




 i i

 Shim



 i

 ii

 i

 ii



 8

 ( a i

 Driving 
ven 

 Dri

 (b

 (ai

 ( b



  9










 (Pole Shoes) 





  1 0

(Humming Sound)









 i

 ii

 iii

 iv

 v

 vi

 vii

 viii

 ix

 










 x

 xi





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 

 xii

 xiii
(Electrical Faults) 

 i

 ii

 iii

 iv

 v

 vi







 vii







 viii









 ix

 /  x

 xi

 xii

 xiii

(Magnatic Faults)  c

 (Core)  i

 ii

 iii

 iv












 v

Checking Motor Performance


 /

 i

 ii








 iii

r.p.m  iv

 v

 vi
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


  

 i




 ii


 SWG

 


 iii







 iv













 OFF 






 ON 






 v



 vi

 






 vii




 viii



 i

 ii

 iii








 iv







 v



 vi

 vii

 viii

 1


Recerse 
 power Protection









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 i




  off  ii














 iii



 iv



 v

 Tight

dead  i



 ii










 iii

 iv



 (Tight)  v



 2



  i






 ii









 i i i




(Yoke)  i



 ii



 iii

 3





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 i

 ii





 iii


 iv







 i

 ii



 iii

 iv



 4





 i




 ii



 iii




 i

 ii



 iii



 5

 ON

(Short Circuit)





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 i



 ii




 i i i











 (Cover)  iv



 v







 i



 ii




 iii

 iv

 v

 6

 i

 (Balance)



 ii


 iii



 i

 ii

iii

 7

 i




 ii

 iii





 i



 ii

 iii



 8



















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 (Spanner)  
 i


 ii

 i

 ii



 9

(Wound Rotor Motor Faults) 
 



 






(Faults causes and remedies of 3-phase synchronous motor) 

 i




 ii

 iii

 iv




 v




 vi


 vii





 i



 ii


ii  i  iii

 iv

 v

 vi

 vii

 i

 ii

 iii

 iv

 v

 vi

 vii



 1
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 i


 ii

 i

O v e r  i i

 Excited

 
 i


 2



 i




 i  Air Gap  i
 




 
 3


 Wedge 


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


 i


 ii





 Caps  iii




 iv

C l u c h 
 Coupling



 vi


 viia







 b








 c











 i

 ii

R o u g h 
Handling

 iii

 iv

 v

 vi


 vii a



 b













 c



 i

 i i



 iii

 iv

 


 v 

 vi


 vii



 4
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 i




 a ii






 b

 c


 d


 iii

 i


 ii

 i i i

 BarsBridges



 i  5


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


 i


 ii

 iii

 iv



 v



 vi


 vii





 viii






 ix







 x





 i

 ii

 i i i


 iv



 v

 vi

Rheostate 
 vii






 viii


 ix



 x



 i  6

 a



 i








 ii



 i



 ii



 i

 ii

 
 7




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


 
 

  


 







 
 1

 2

 3

 4

 5

 
 6

 
 7

 8

 9

 10

 11

 12






   1

 V1  U1 (Megger)  2

 Table  (Megger) 3

 W1  U1  


 4

 (megger)  (insuration residtance)  (Earth)  W1 5


 6
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Remarks Isulation resistance

in meggohms

Test between

Terminals

Duty

Cycle

Weather

Condition

Time Date

U1, U2

V1, V2

W1, W2

U1 V1

V1 W1

W1 U1

U1 Earth

V1 Earth

W1 Earth

  5 
Overaul a DC Machine 

 / 
(Pulley Puller) 

 500 
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Cutting Plier 200mm 
(Center punch)  100mm 

(Spanner Set) 5mm to 20mm 
(Heavy Duty Screw Driver) 

300x300mm(tray) 
(Midget Sqruw driver) 

500volts(Megger) 
1/2 pint (blow lamp) 


 60mm 








2cm 



 
1 

300mm  



 20cm30cm 


 testing  Manufacturer 1

 Man-on-line-board  Fuse carrier  2


 Maintenance Card  3

 Table-1  name-plate  work bench  Bolts  4

 table-2  (visual Inspection)  5

 table-3  (insulation)  (armature)  (winding)  6

     7

 (punch marks)  (yoke)  (end plates) 


 8
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

  (rocker arm position)  9

   10

 (pulley puller)  (pulley)  11

 (shade)   (grease cup)  12

 (shaft side)  (studs)  (end plates) 


 13

 (armature)  14
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 15

 (bearing puller)  16

 17

 18

 (air blower)  19

 (test)  (Growler)  20

 (Related theory for Excerise) 
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 (megger)  (field winding)  (insulation resistance)  21

 table3 
   22

 /  (shaft)  23

 Bed (bursher)  24

 (end plates) 


 25

 table3  

 26

(terminal 


 (no-load current)  (connect)  (rated voltage supply) 



 27

 (R.P.M)  voltage)

current no load _______________                         

R.P.M no load _______________                          

 (Bolts)    28

 (Rated load)  
 29

Full load current  _________________V___________                

R.P.M____________________                                                                

 30

 (operations)  table-4  (mechanical functions)







 (colums) 
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Sr. No. Check list (Mechanical) Remark

1 Noise

2 End-Play

3 Rotor running free

4 Bearing fits

5 Lubrication ,greace, nipples oil supply

6 Temperature bearings

7 Temperature motor frames

8 Condition of shaft, key-way , pulley , bearing  seals

9 Bolts, nuts, tightened

10 Test run 30 min

  6 
 / 







 1  1

  2

  3

 1 

 4

 1  5

  6

 3  
 7

 2  8

 2  9


 





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














V1-V2 Voltmeter (V1) Voltmeter (V2) A1 A2 A3 Volt Meter






  

V1 - V2 = 




 1

 2

V1-V2 Voltmeter (V1) Voltmeter (V2) A1 A2 A3 Volt Meter

 (Result)  (Result) 
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