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Foreword 

The booklet for Rotating Machine on 1600HP DEMU has been prepared by CAMTECH for 
DEMU maintenance staff. 

The failure of Rotating Machine on 1600HP DEMU has a great impact on the reliability of the 
DEMU. Due to Various modifications Rotating Machine on 1600HP DEMU is Upgraded 
,hence proper knowledge of this Upgraded rotating machine is necessary to staff involve 
maintenance of these DEMU. This booklet has been prepared for staffs who are involved in 
the maintenance and operation of DEMU. 

I am sure that the booklet be highly useful to the concerned staff, to ensure trouble free 
service of the rotating machine of 1600 hp DEMU 

Please feel free to write us for any suggestion for further improvements. 

RDSO, Lucknow Jitendra Singh 
DEC, 2021. Principal Executive Director 
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Preface 

Rotating machine of 1600 hp DEMU is the vital part of DEMU. Existing rotating machine has 
now been upgraded with additional features. Knowledge of this Upgraded rotating machine 
is necessary to staff involve maintenance of these DEMUs is necessary to maintenance staff 
to ensure reliability and availability of DEMUs in sheds as well as on line.  

The purpose of this book is to enhance knowledge and competence of maintenance staff in 
dealing with the problems of rotating machine of 1600 hp DEMU.  

This book will be useful to maintenance & operating staff of 1600 HP DEMU It is clarified that 
this booklet does not supersede any existing procedures and practices laid down in the 
maintenance instructions issued by manufacturers or by RDSO/LKO 

DEC, 2021 
                                                                                                                                   (Manoj Kumar) 
Place: CAMTECH/GWL                                                                                  Director/Mechanical 
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Quality Policy 
 

“We at IRCAMTECH Gwalior are committed to maintain and update 
transparent standards of services to develop safe, modern and cost effective 
railway technology complying with statutory and regulatory requirements, 
through excellence in research, designs and standards by setting quality 
objectives, commitment to satisfy applicable requirements and continual 
improvements of the quality management system to cater to growing needs, 
demand and expectations of passenger and freight traffic on the railways 
through periodic review of quality management systems to achieve continual 
improvement and customer appreciation. It is communicated and applied 
within the organization and making it available to all the relevant interested 
parties”. 
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Our Objective 
To upgrade maintenance technologies and methodologies and achieve 
improvement in productivity and performance of all Railway assets and 
manpower which inter-alia would cover reliability, availability, utilization and 
efficiency. 

 
CAMTECH is continuing its efforts in the documentation and up gradation of information on 
maintenance practices of railway assets. Over the years a large number of publications on 
railway assets have been prepared in the form of handbooks, pockets books, pamphlets & 
video films etc. These publications have been uploaded on the internet as well as on rail net.  
 
For downloading these publications please do following: 

1. On internet visit : www.rdso.indianrailways.gov.in Go to Directorates  

CAMTECH  Publications for downloadMechanical Engineering 

2. On Railnet visit RDSO website at 10.100.2.19 Go to Directorates   CAMTECH   

Publications for download Mechanical Engineering 

For any further information regarding publications please contact: 

Director /Mechanical  

Landline -   0751 - 2470890 

CUG -  9752447040 

E-mail -  dirmech@gmail.com 

Fax-  0751- 2470841 

Write us at:  

Director (Mechanical)  

Indian Railways Centre for Advanced Maintenance technology  

In front of Hotel Adityaz, Airport Road  

Maharajpur,Gwalior (M.P), Pin code –474 005 
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All     rights     reserved.     This     book     or     any     portion      thereof     
may not be   reproduced   or   used   in   any   manner   whatsoever   without 
authorization from Indian Railways. 

 
All technical information and guidelines are latest at the time of publishing 
and are subjected to change due to technology updates and requirements. 

 

Amendment and Revisions 
The correction slips to be issued in future for this booklet will be numbered as follows: 

 

NO: IRCAMTECH.M.GWL.1600 HP DEMU. R.M 1.0# XX date....... 

 

Where “XX” is the serial number of the concerned correction slip (starting from 01 
onwards). 

 

 

 
 
 
 
 
 
 
 
 
 

Version Month Corrections Remarks 

1.00 DEC-2021 First Release -- 
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1. Introduction of rotating machine 
Rotating electrical machines are electromechanical energy converters. Their economic 
importance is considerable because they provide almost all the electrical energy. These 
machines are made of two distinct parts, one fixed (the stator) and the other one, movable 
(the rotor). In 1600hp   DEMU, The main electrical rotating machines are traction alternator, 
traction motor.  

2. Traction Alternator  
CG Power and Industrial Solutions Limited (CGPISL) Traction Alternator C1022TA and 
Traction Alternator TG 71-59-6 (Tractionsystem Austria GmbH) Alternators are mounted in 
1600 HP DEMU. 

3. (CGPISL) Traction Alternator C1022TA 
The traction alternator type C1022TA is a Salient pole rotor type, three phase, star 
connected brushless alternating current generator, which converts the mechanical energy of 
diesel engine into electrical power required for locomotive propulsion. The AC output of the 
alternator is converted to DC output via rectifier which is then inverted to AC output via 
inverter and then fed to the AC traction motors. 
The alternator is a single bearing machine designed for operating with direct connection to 
the diesel engine which delivers up to 1600 HP at speed up to 1800 rpm at 55 degree 
centigrade ambient. 
The voltage capability up to 1800 Volts DC from the alternator makes possible a broad 
locomotive speed range. The traction alternator has salient rotating field, which provides 
low inductance design of field circuit and contributes to quick response of the alternator in 
cooperation with static exciter. 

 

3.1 Description 
The alternator is AC 3-phase, 8 pole and suitable for running at 1800 RPM. The alternator is 
of salient pole type and has a single bearing (self-locating Type) fan cooled construction. 
The main pole core is built up of cold rolled steel laminations pressed and riveted together 
and held by solid end plates. The pole core is bolted on to the shaft. The main pole winding 
consists of fiber glass covered copper strips directly wound on pre-insulated pole cores. The 
wound pole is vacuum pressure impregnated with class "H" solvent-less resin/varnish. Thus 
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the main pole field winding is provided with mechanical rigidity and good heat transfer 
characteristics which are very essential for traction applications. Coil supports are provided 
to prevent distortion of the main pole coils due to centrifugal forces. Armature of the exciter 
consisting of low loss steel laminations is also mounted on the shaft. The armature is wound 
with enameled copper wires and insulated with class "H" insulation. It is provided with poly-
glass band to protect it from centrifugal forces. 
The rotating diode assembly, consisting of 3 normal polarity and 3 reverse polarity silicon 
diodes assembled on heat sinks, is also mounted on the shaft and is located between the 
main pole and exciter armature. Such an arrangement obviates the need of a cable passing 
through the shaft hold for connecting the DC output of the exciter to the alternator field 
coils. This is another unique feature in our design, which makes it more suitable for traction 
application. 
The rotating diode assembly is of full wave configuration. Grease lubricated anti-friction 
bearing is provided on the non-driving end of the shaft. The bearing is provided with a 
bearing temperature detector. The complete rotor is dynamically balanced. 

3.2 Characteristic curve 
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3.3 Exploded View 

 

3.4  SALIENT FEATURES 
•Brushless Three phase Alternator 
•Salient pole type alternator 
•Single bearing 
•Mounting arrangement -foot mounted 
•Rotating rectifier-Diode wheel assembly 
•Flexible plate coupling 
•Pulley for auxiliary alternator coupling 
•Mounting bracket for rectifier mounting 
•IP-23 Protection 
•Self Ventilation-IC-01 

3.5 Construction details. 
Rotor (field): The rotor shaft is made of high quality forged steel. The rotor, consisting of 
the main alternator field, exciter armature, and rotating rectifier arranged on a common 
shaft is supported by the bearing provided on the opposite side of engine and the bearing of 
engine through the coupling flange 
The main field coils are made of the rectangular copper wire enameled, glass fibre lapped 
insulated with class “200” insulation. The field coils are impregnated with solvent-less resin. 
Stator: The stator frame is built up of welded steel plates, having mechanical strength 
sufficient to support the torque and weight of the main alternator. The stator core is made 
of silicone sheet steel laminations insulated with inorganic coating to provide the least iron 
loss, and are securely welded to the frame. The stator coils are made of the rectangular 
copper wire enameled glass fiber lapped or kapton covered conductor insulated with class 
“200” insulating material. The stator coil and core is vacuum-pressure impregnated with 
solvent-less resin and cured in the furnace. 
Exciter: Exciter is a salient pole, rotating armature which supplies the exciting power to the 
traction alternator through rotating rectifier. The rotating armature laminations are made of 
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the silicone sheet steel, and stacked on the spider, which is fitted on the common shaft of 
traction alternator.  Circular enameled copper is assembled in coils of uniform size and shape 
and is subjected to VPI. Complete armature is vacuum pressure-impregnated with solvent-
less resin. 
Rotating rectifier: Rotating rectifier is a three-phase Diode Bridge and converts the AC 
output of the exciter to DC output and supplies the exciting power to the main field rotating 
coils of traction alternator without slip ring. This offers higher reliability and lower 
maintenance than that of conventional type. Adequate size of inspection opening is 
provided at exciter end to ensure the good accessibility to the rotating rectifier. 
Bearing: Ball bearing is equipped for the opposite engine side, and is lubricated with grease. 
Grease is supplied through a grease nipple fitted to the bearing bracket by grease pump. 

3.6 Technical Data 

S.N. Description Make & type CROMPTON GREAVES LTD.  C1022TA 

1 Drive-Details of arrangement of diesel 

bearing and coupling 

directly connected to the engine single 

bearing 

2 Drive-Details of arrangement of diesel 

bearing and coupling 

directly connected to the diesel engine 

single bearing 

3 Classification-No. of poles, 

number of phases & connections 
8 poles:3 Phase, Star connection 

4 Maximum permissible speed/ design 
speed 

Max. AC Volts 

Max. AC Current 

2160 rpm 

1500 V 

740 Amps 

5  Rating 

i) One hour rating (DC) 

ii) Continuous rating (DC) 

High Voltage rating 

Low Voltage rating 

 

1800 V, 600 A, 1800 rpm 
 
 1800 V, 570 A, 1800 rpm 
1200 V, 855 A, 1800 rpm 

6 Class and type of insulation 

a) Stator 

b)  Rotor 

 

Class 200 
 
Class 200 

7  Temperature rise 

a) Rotor winding rating 

b) Stator winding 

 

IEC-60349 - 30 °C at high voltage 

IEC-60349 – 30 °C at low voltage rating 
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8 Resistance 

a) Rotor winding 

b) Stator winding per phase 

 

1.28 at 20 °C. (Ohms) 
5.29 at 20 °C (milli Ohms) 

9 Reactance (120 Hz) 
 
Transient reactance   

Sub transient reactance  . 

 

  

0.32 pu. 

 0.14 pu. 

10 Stator details 

a) Overall dimensions 

b) No. and size of slots 

c) Winding 

i) Type 

ii) Conductor size and Material 

iii) Turn per coil  

iv) Pitch 

 

 

L = 530 mm 
No. of slot 72 ,size of slot 9.3 x 48 
 
 
Diamond  
2.3 x 7.3 ,  kapton covered conductor. 
8 
(1)-(12) 

11 a) Rotor-type, No. of poles 

Air gap 

b) Details of rotating exciter 

and rectifier assembly : 

08 poles 

g = 3.4/5.1 mm 
Rectifier on same shaft of alternator exciter 
mounted on flange of alternator 

12 Details of bearings 

a) Single or double 
b) Grease-type, capacity and 

time interval for regressing 

Single, Ball bearing 

HP Lithon  3, about 250 grams supply of 
grease : 1 years (Top up) 

13 Mountings-Details of mounting 

arrangement, Whether flange or 

frame mounted. 

Belly mounted arrgt. of the body 

support & flange mounting for the 
alternator to engine via adapter plate 

14 Coupling Type & Details Flex Plate coupling between engine & 

alternator 

15 Cooling Self Ventilated Fan. 

3.7 Maintenance 
Cleaning: Clean all the dust and dirt from the exterior of the Alternator, taking special care at 
the areas around air opening and inspection covers. Air Inlet duct is removed from the 
alternator by taking out the M12 hex head screw. Then only the air inlet cover can be 
removed and it is advisable to take care for withdrawal of small M10 screw while opening 
the assembly. Air inlet net to be cleaned only with kerosene or and other solvent. Dirt & dust 
of the alternator is to be cleaned by vaccum cleaner. In absence of vacuum cleaner, dry 
compressed air is to be used for cleaning. During cleaning it is to be ensured that dust is 
blown out of alternator or air inlet duct whenever compressed air has been applied for 
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cleaning. 

Wipe the dust over the diode and insulation disc and approachable parts of the rotor field 
coils and connections. Best way of cleaning is to moist a clean lint free cloth with solvent for 
wiping. Recommended cleaning solvents are given in Table. 

While cleaning, look for any defects, hot spots or abnormalities, for taking corrective action 
consult with manufacturer. 

PERIODIC INSPECTION: Periodic inspection should be carried out after thorough cleaning 
and following points should be given special attention. 

 Inspect the diode wheel for any damage of knots of resi-glass and cable holdings. Use glass 
chord of dia. 1.0 to do the needful as per the perception of operating personal. This is only a 
temporary solution. 

 Check machine exciter for any collection of grease leakage from the bearing assy. If the 
leakage appears to be significant then end frame covers as shown in a figure are to be 
removed and the leakage should be cleaned. 

 Check the Main Terminal box and Exciter Terminal Box for dust and use blower. 

 Check bus bars and connections for cracks or frayed insulation, ensuring complete security, 
of operating personnel. 

Ensure that there are no loose nuts or bolts in the machine and securely close the inspection 
cover. One should be Very careful while doing the job on the an side (coupling side) 

Ensure that there are no loose nuts or bolts in the machine and securely close the inspection 
cover. One should be Very careful while doing the job on the an side (coupling side) 

Periodic Tightening of bolts: To be done every month for the following assemblies in 
addition to routine inspection check, carry out with specified torque value. Refer 
maintenance data for values. 
Coupling bolts to engine and fan.   10-12 Kg-m 
End frame to alternator stator frame.   20-21 Kg-m  
Main Cable connections to Alternator   3-4 Kg-m 
Bus bars. 
Alternator fixing bolts to Base rail   36-42 Kg-m 
Air inlet covers                                      4.7-5 Kg-m 

Replace any cracked spring/lock washer or any damaged bolt and also check locking of the 
remaining bolts in rotor if it is taken out for overhauling or for bearing change. 

 Insulation Check 
In every 3 months, check the insulation resistance of the rotor and stator with a 500 Volts 
Megger and record the IR value. The Alternator can be safely operated with a minimum hot 
insulation resistance of 1 to 2 Mega ohms. Further fall in IR calls for additional cleaning and 
re-painting with insulating varnish of stator and rotor. Sometimes the accumulation of 
moisture in the machine leads to low Insulation Resistance, then the machine needs 
prolonged drying at low temperature of 100-110 °C till the insulation improves. Specially 
take care of the deposition of dirt and during the first heavy rains of the season. 

CAUTION: WHILE CHECKING WITH 500 VOLTS MEGGER SHORTEN ALL, AC & DC BUSBARS TO 
AVOID DAMAGE TO THE DIODES. REMOVE THE SHORT AFTER MEGGER CHECK. 

RELUBRICATION 
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50 grams grease (see data for grade) is to be topped up in the end frame bearing assembly 
only after a year of service or 150000 Kms of run whichever comes first.This is to be done in 
addition to all the above checks. 

DIODE REPLACEMENT 
In the case of damage/failure in diode, diode of same polarity shall be used for replacement. 
It is recommended that the make of diode be only of Ruttonsha for product reliability. After 
assembly, the continuity of replaced diode to be checked with multimeter. Diode to be 
assembled at specified torque value. For assembly please see the sketches for the detailed 
assembly. 

PERIODIC OVERHAUL 
The Alternator is required to be overhauled, even if the same is working satisfactorily. The 
period of overhaul can be varied between 4 to 5 years depending on the conditions of 
operation and maintenance. 
However the first overhaul is recommended before completion of 2 years as it is the first of 
its type in India and to have the feed back to the manufacturer. 
The routine overhaul mainly consists of 

 Dismantling & cleaning 

 Inspection & reconditioning 

 Replacement & reassembly. 

DISMANTLING & CLEANING OF ALTERNATOR 

 Before undertaking dismantling Alternator, examine its OGA & PART drawings submitted 
to the customer during the approval stage and follow it in presence of experienced 
personnel or someone from manufacturer side. 

 It is recommended that, as far as possible, reassemble after overhaul, the same 
components, which have been dismantled from the machine. 

For dismantling refer the figure attached and proceed as follows. 

 Clean the Traction Alternator externally. 

 

 After removing the alternator from the Engine, Put the slot wedges provides in the air gap 
of pole tips in armature portion so that sudden load is not transmitted to the bearings. 

 

 Remove bolts of end frame while alternator is kept vertical bearing side up 
a) Use eyebolt of M20 in the taps provided and lift it with the help of wire sling slowly. As 

soon as the centre is achieved the slot wedges will fall automatically to ground. It is to be 
replaced while making the alternator horizontal. Use the torque level as specified in the 
table of technical data. 

 End frame is a push fit on the frame There are three tapped holes provided on the 
725PCD. Jack with M16 bolts to remove the end frame from main stator frame. 

  Removing the Outer Bearing cap: 

 Unlock and remove the bolts for the outer bearing cap and clean with a cotton waste 
thoroughly. 

 End frame can be removed from the bearing by keeping the rotor coupling face on the 
stand and pulling the end frame with the help of sling. First remove from the frame as 
mentioned above. 
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  Remove end covers and inserts the puller bolts of M20, tapped at  both the ends in the 
inner bearing cap. On the other end put the plate with a hydraulic jack to pull the distance 
collar, bearing, shrink ring together. 

 

 CLEANING 
     All parts of the disassembled Alternator, including bearing, bearing housing is to be 

thoroughly cleaned before examination. 

Cleaning should be attempted by blowing dry compressed, low- pressure air followed by 
wiping with clean lintless cloth. Even a stiff Nylon brush or fibre scrapper may be used. In 
severe cases cloth dampened with solvent can also be used. 

 
CAUTION: CHLORINATED HYDROCARBON TYPE CLEANING SOLVENTS ARE NOT 
RECOMMENDED FOR USE ON EQUIPMENT BECAUSE OF POSSIBILITY OF INSULATION 
DAMAGE. 

WARNING: CLEANING SOLVENTS MAY BE TOXIC AND/OR INFLAMMABLE. TAKE     
ADEQUATE PRECAUTIONS AS SPECIFIEDBY SOLVENT MANUFACTURES. 
 
Use following cleaners: 

a) For insulation: use non-oil quick drying cleaners. 
b) For end bearing fits, shafts, metal surfaces use a cleaner which will not leave an oily 

deposit on the finished surface. 
c) For bearings use cleaner which will not completely remove the oil film from finished 

surfaces. Kerosene, petroleum spirit or petroleum solvents are satisfactory. 
 Cleaning with steam (alternative method) 
a) Heat   a   washing   compound   in   a steam tank (water and cleaning compound) until the 

temperature reaches 100 °C. 
b) Place the parts to be cleaned in such a position that the steam can be directed from a 

hose in all directions for cleaning. 
c) Allow clean parts to cool and blow compressed air for removing moisture. 
d) For electrical components heat them in oven till the moisture is removed. 

Inspection and Reconditioning 

After the thorough cleaning of all parts, inspect and recondition as follows: 

 ROTOR 

Check the rotor for any damaged or loose coils by tapping the coils using a wooden mallet. 
Check rotor field coil to coil connections for looseness by tapping. 

 
Rotor insulation resistance to be checked with a 500 Volts Megger. If IR value is more than 
20M Ohms no repair is needed to the rotor otherwise it is to be subjected to the following 
varnish treatment Once again clean the rotor and the rotor coil surface and blow over the 
shaft barrel. 
 
Heat the rotor in an oven operating at 100 to 110°C for 6 hours . 
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Check insulation resistance and continue heating till IR is satisfactory. Rotor - 150M ohms, 
Exciter rotor 50M ohms. 
 

When the rotor is above the room temperature, apply two bricks coats of solvent less resin, 
all over the rotor pole coils, pole body face and connections ring. 
 
Rotor to be cured at 160°C for 10 hours. 
 
Once again check IR value it should be greater than 40M Ohms. 
 
Apply anti tracking insulating varnish and then rotor is to be cured at 160C for 6 hours 
  

 FIELD CONNECTOR REPLACEMENT 
If any field connector or stator overhang is to be replaced or repaired due to damage or 
failure, follow the procedure as below: 
Cut the Resi-glass binding Tape on the field connector ring at the affected pole coil and 
remove Resi-glass tape to the extent required. Un braze the coil to coil connector and if the 
coil to coil connector is damaged, replace it with a fresh one, while replacing ensure the 
connections are made according to the diagram. See Fig. Stator connection diagram. The 
bare connector is to be insulated as below: 
- One layer half lapped with 0.13mm x 19mm wide kapton mica tape. 
- Followed by one layer half lapped 0.038mm x wide P.T.F.E tape. 
- Followed by one layer half lapped 0.10mm x 25mm wide Glass tape. 
- On the lead to lead insulation between poles use one layer of kapton mica, one layer 

half lap of glass mica, one layer half lap of glass tape used above. 

- Double the above quantity for stator overhang and 3cms on either side of damaged 
area. 
The Resi-glass taping requires curing at 135 °C for 6 to 8 hours and the entire connector 
ring portion is to be resin treated as mentioned in` rotor reconditioning. During this 
process remove the diode heat sink as it is not designed for such a high temperature. 

 RECONDITIONING OF ROTOR FIELD COIL: 

 REPLACEMENT: 

If a particular rotor coil is to be dismounted, adopt the following procedure: 

a) Mounting of field coil on rotor. 

1.0 Place rotor vertically (Bearing end up) 

2.0 Open coil to diode wheel connections. 

3.0 Unlock and open mounting bolts. 

4.0 Remove the coil support by hammering the wedge. 

5.0 Isolate the faulty coil leads by removing the insulation and de brazing the joints. 

6.0 Remove the tack weld of the mounting bolts. 

7.0 Hold pole and coil assembly with a Nylon sling and open pole bolts. Torque required will 

be around  80 kg-m. 
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8.0 As pole is directly wound on pole the whole new assembly. Pole is to be replaced in case 
of faulty pole. Pole is subjected to VPI after forming and consolidation with epoxy resin. 

9.0 Check the IR value of the coil it should be more than 150 mega ohms 
 

 MOUNTING OF FIELD COIL 

1.0 Clean pole body and paint with anti-tracking insulating varnish. 

2.0 Hold pole assembly vertically up and bring near to shaft barrel. Assemble with pole bolts. 
Conduct HV test on changed coil at 1.0kV for one minute and then tighten pole bolts 
with specified torque and tack weld to lock it. 
TORQUE IT WITH 120 KG-M BOLTS M30, CLASS 12.9 LENGTH 130 mm 

CAUTION: DO NOT INTER CHANGE ROTOR STRIPS PLACED BELOW THE EACH POLE WITH 

ONE ANOTHER. AS THIS GOVERNS THE ROTOR DIA VARIATION. 

 

3.0 After the field coils are installed, the coils connections are to be completed and the rotor 
needs to be resin treated in line with the instruction under reconditioning. 

 
4.0 Dynamically balance rotor, after the final assembly of diode wheel components. Balance 

weight can be added on support plate and on coupling face where provision is specially 
made for this. Balancing should be done at 1100 rpm within 5 GMS of residual 
unbalance. 

 

 After thorough cleaning of stator examine for any loose wedge or damaged insulation or 
hot spots. If loose wedge is found replace them with new ones giving proper packing 
beneath them. 

If any damaged insulation is noticed on end winding portions, the same can be locally repaired with 
glass mica tapes and glass tapes. 

 
 If a hot spot is noticed on the lead joints, remove insulation and examine the brazed joint.  
 If in doubt re-braze taking adequate protections for surrounding coils by packing wet asbestos 

putty all around and carry out torch brazing with silphos brazing alloy strip and rod. Re-insulate 
after re-brazing. Check insulation resistance with a 1000 Volts Megger. IR should be greater than 
20 M Ohms. H-V test is to be performed at 1kv for one minute. 

 
 If IR is found to be less than the specified limit, when alternator was not in use for a long period of 

time, for developing the IR, heat the stator in an oven operating at 100 to 110 Deg.C for 6 hours, 
and check insulation resistance and continue heating till IR is satisfactory. 

 BEARING COMPONENTS 
 Examine outer bearing cap, shrink ring, bearing cap for any dents, score marks. If they are of 

minor nature attend with a oil stone and rinse. If the damage is considerable same are to be 
replaced with new components. 

 Examine the followings: 
1. Flaking or cracks in the ball path. If found, reject the Bearing. 

2. Heavy electrical pitting. If found, reject the bearing. 
3. Raised craters around the edges. Stone off (do not file). 
4. Mottled distributed pattern of dirt denting. Scrap the Bearing. 
5. Evidence of rubbing or turning on the shaft. Look for loose Spacers or interference of the 
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housing parts. If rubbing is Heavy or if there is wear on the shaft, reject the bearing. 
 

 Examine the outer race as follows: 
1. Slide the outer ring by hand and if the ball drags Scrap   the bearing. 
Scrap the bearing if any of the following conditions are discovered on any of the bearing parts. 

1. Severe scoring caused by inadequate lubrication. 
2. Corrosive pitting caused by moisture or electrolytic action. 

Break or crack (possibly caused by striking the shafts with a hammer during removal) 
 

REASSEMBLY OF TRACTION ALTERNATOR 
1. Fit the distance collar onto the shaft, if removed, ensuring that it is solidly up to the shaft 

abutment face. 
2. Fit the bearing by heating it to 100 to 110 °C and shrinking onto the shaft (if already 

removed), when cold. Tap the race to ensure that it is solidly up to shaft abutment face. 
Put identification marks on both the distance collar and shrink ring. 
 

Rest of the procedure to be followed in reverse as described in clause no 9.1, and of course any other 
best practices can also be adopted depending on the requirements. 

ALIGN MENT PROCEDURE OF ALTERNATOR WITH DIESEL ENGINE 

1.  Rotate the engine freely one or more round complete before alignment. 

2. Check the engine crankshaft endplay and note down the end play (x). This should be 
measured with help of dial bore gauge. Once the measurement is done keep the 
crankshaft towards vibration damper end. 

3. Check the TIR(Total Indicative Reading) of flywheel housing. The check is mandatory if the 
engine was taken for rebuild and housing was removed. 

4. Record dimension “a” by using vernier calliper. 
5. Apply little grease on flywheel pilot bore, as the rotor slides in the pilot bore during 

assembly as a guide. 
 

 Preparing the alternator for alignment: - 

 This alternator being a single bearing alternator Never ever attempt to rotate the 
alternator rotor when it is in uncoupled condition as this may damage the windings of 
rotor/ stator. Alternator is shipped with rotor locked by shipping bracket, 

 Remove the shipping bracket and mount the flex plates comprising of 8 nos.(1.2 thk) on 
the rotor by 8 nos hex head bolts M20X55 long and torque them to 100 lb-ft torque. 
Engage alternator fan with outer diameter of coupling. 

 Place the hand-operated jack properly to lift up the rotor and measure the distance 
between the rotor and stator frame. This should be considered to be accurate when 
measurement in all the directions are equal. This exercise should be made with a view to 
make the rotor shaft horizontal to axis of the alternator/rear bearing. 

 Now measure the endplay of rotor by playing the rotor shaft from rear end, note this play 
as “y” and finally keep the rotor pushed to the rear end. 

 Measure the dimension “b” with the vernier calliper and note. 
 
Note:  

 Dim “a” stand for distance between alternator stator spigot face & flex plate face, which 
is fixed on rotor shaft. 
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 Dim “b” stands for distance between engine adopter spigot face & flywheel face. 

 if a> b then add up the shims between flex plate & Rotor shaft. These shims must have 
thickness as, 0.1 mm, 0.25 mm, 0.5mm, 1.0mm, and 1.6mm. 

 Thickness of shims to be added :- (a-b) + (x+y)/2 

 Choose the thickness of shims nearest in multiples of 0.1mm so that both rotor and 
crankshaft are at the centre of the travel in their bearing. 

 Two studs 5/8” unc x 100 mm long are to be fixed diagonally opposite flex plate mounting 
hole of engine flywheel. 

 Move/Tilt the alternator to locate studs that are fixed in flywheel, visibly with the holes in 
flex plate. 

 16 nos socket head cap screws M16X70mm to be used for holding stator frame of 
alternator with adopter plate of engine with standard bolt tightening practice (diagonally 
opposite bolts). 

 Cummins supplied 2 nos out of 12no’s hex head bolt 5/8” unc x 2.5 inch to be inserted 
through alternator fan, flex plate to flywheel. These bolts are to be partly tightened. 

 Both the studs are taken out safely through alternator fan. 

 Remaining all the 10 bolts are to be placed at vacated fixing locations. All the 12 bolts are 
to be tightened at specified torque value followed by the standard tightening practice. 

After assembly of alternator match the load characteristics given CGL/M/D/059 and curve attached 
for excitation input vs dc amps of power pack. 
 
NOTE: 
If there is an abnormal change in the characteristics then attention is to be paid on the root cause 
 

Note: For further details, please refer to OEM’s manual. 
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4. MEDHA Traction Alternator (TG 71-59-6) 
Traction alternator is brushless rotating machine. Self ventilated air cooled, double-bearing 
traction alternator inclusive two Pt100 thermal sensors. 1086 KW, 1800 rpm synchronous 
alternator with inbuilt exciter. 

 
4.1 Construction Details 
Stator 
The stator is made up of layered dynamo sheets and housing. The stator windings are 
shaped coils which are wound from insulated rectangular profile - copper wire, banded with 
additional coiling insulation and into which slots equipped with a slot lining are inserted. The 
connections of the stator coils take place on the non drive side. 
The cooling of the lamination stack takes place via air which is blown in on the non drive side 
via the axial holes and blown out radially through the openings of the flange on the drive 
side.  

Rotor 
The rotor is made up of a shaft and six poles of massive steel. The electric current for the 
poles is provided by a brushless excitation generator. Its rotor and integrated rectifier is 
mounted on the shaft. The stator of the excitation generator is mounted on the NDE end 
shield, the shaft is designed as a solid shaft. The rotor is cooled by an air current via the 
space between the poles. 

Connections 
Alternator connection has three connections which lead out in the Air Inlet. They shall be 
connected with their corresponding connectors in the rectifier. The ground connection is on 
the foot of the generator 

Protection 
For monitoring the stator temperature two Pt100 temperature sensors are positioned in the 
stator housing. The connecting cable leads to the connector in the junction box. 

Alternator bearing 
The alternator shaft is mounted with two anti friction bearings fitted in two end shields. The 
bearings are equipped with a re-greasing device 

Cooling system 
The cooling air for the traction alternator is injected into the air shaft on the end shield NDE 
and distributed between the stator and the free room between the poles of the rotor. 
Cooling air for the stator cooling flows over the winding head on NDE side, through the 
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lamination stack of the stator and the winding head on drive end side. The warm air is blown 
out by a fan on the drive end 
Bearings 
The generator is equipped with grease lubricated roller bearings, with lubrication units, 
grease volume regulator and contactless seals. The drive-end bearing is a radial ball bearing 
designed as a located bearing. A cylindrical roller bearing is fitted as a moveable bearing on 
the non-drive end, so that shaft expansion occurs in the NDE direction. Both bearings are 
insulated opposite the end shield to prevent equalising currents caused by eventual 
asymmetry of the magnet system. 

Coupling 
The rotor is connected to the diesel motor with a coupling 

Exciter 
The exciter system consists of an integrated brushless external pole exciter with fixed 
poles and rotating armature and rotating Rectifier Bridge. 

Exciter Stator 
The exciter stator is flanged on the NDE end shield. The power supply is provided via a 
separate terminal box fitted on the side of the end shield. 

Exciter Rotor 
The exciter rotor is a lamellar, slotted drum armature. The rotor winding is vacuum 
pressure impregnated and complies with insulation class 200. The rotating silicium 
diodes in three phase bridge circuits rectify the voltage downstream of the exciter and 
feed directly into the magnet wheel winding of the main machine. 

Alternator Main assemblies: 

 

 1_00 stator with winding 

 2_00 pulse wheel 

 3_00 bearing shield NDE 

 4_00 bearing shield DE 
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4.2 Technical Data 
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4.3 Maintenance 
Maintenance schedule: 
 (i) 6 months schedule (Half yearly) (Maintenance on the installed traction alternator) 
1. Visual  
The gratings of the outlet holes must be cleaned from the outside every 6 months. If more 
than 10 % of an air outlet is blocked, cleaning must be done more frequently inspection of 
ventilation apertures 
2. Checking for external damages 
Check (visual inspection, as far as it is accessible) the traction generator for external damage 
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from mechanical causes. Dismantle damaged mounting parts and suspension elements, 
repair damage or change mounting parts. If necessary, replace the corrosion protection on 
the damaged spots. 
 
3. Inspection of the mechanical connection elements 
External screws must be checked for tightness. Check the traction alternator electric supply 
screw connections to ensure that contact is secure. Tightening torques can be found in the 
vehicle manual. 
 
4. Inspection of Alternator cable 
Electric cable connection to be check for external damaged  

 
(ii) 12 months schedule (Yearly) 
Relubrication: Lubricant amount:  30 g for single DE relubrication  

30 g for single NDE relubrication 

Grease: Shell Retinax LX2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) Bearing maintenance: 
General information: It is essential to prevent: 

 Contamination entering the interior of the bearings 

 Rust forming on the bearing surfaces 

 Subsequent mechanical damage 

Roller bearings 
DE:    1 unit radial ball bearing 6326M/C3VL0241 
NDE: 1 unit cylindrical roller bearing NU 318 ECM/C3VL0241 

Relubrication: Lubricant amount:  30 gm for single DE relubrication, 30 gm for single NDE 
relubrication. 

 Three relubrications are permitted, then the generator must be removed and the 
bearings replaced. Relubrication should be carried out during operation. After 
lubrication, the bearing temperature may initially increase by a few degrees, however 
once the excess grease is eliminated, it returns to normal values. 

 Bearing replacement schedule: 

DE    : max. 4 years 
NDE : max. 12 years 
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(iv) Maintenance of Traction Alternator: Remove Alternator every four years from DEMU. 
Schedule (4 yearly):-  
Before Maintenance of traction Alternator Clean the traction Alternator completely with dry 
ice.  
Removing the NDE bearing shield

 

 

 
 Remove 40 screw for cover M8x16 (1_07) and 40 washers (1_06). 

 Remove all four rectifier cover (1_04) and all four rectifier cover seal (1_05). 

 Remove eight hexagon ribbed flange bolts (3_06). 

 Remove bearing cover NDE (3_03). 

 Remove bearing circlip NDE (3_05). Heat if necessary. 

 Install ring bolt and install hoisting device. 

 Remove eight hexagon ribbed flange bolts (3_17). 

 Remove the 10 hexagon ribbed flange bolts (4_09). 
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 Install the shaft extensions (E) to the DE of the shaft with four hexagon 

socket head cap screws. 

 Shove the extension tube (D) onto the shaft extension (E) and hold with 

hoisting device. 

 Insert spacer in lower part of air gap between stator and rotor supporting 

the three poles in the lower half of the airgap. 

 Release now the end shield NDE from the stator using the three ejector 
threads with hexagon ribbed flange bolts (4_09) and move it carefully from 
flange using hoisting device. The bearing cover inside NDE (3_04) will stay 
over end of shaft. 

 Release hoisting device holding the extension tube (D). 

 Remove extension tube (D). 

 Remove bearing shield (3_00) completely. 

 Place the bearing shield NDE on the work bench, so that the outer side of 

the bearing shield NDE points upwards. 

2) Removing the rotor:  

 Install the shaft extensions  to the NDE of the rotor with the four 

hexagon socket head cap screws similar  

 Shove the extension tube onto the shaft extension NDE and hold with hoisting device. 

Bring the hoisting devices in position to secure the rotor Remove 16 hexagon ribbed 

flange bolts  

 Release now the rotor with the assembled end shield DE from the stator 

using the screws as ejector screws. 

 Move rotor out of stator using hoisting device. 

 Place rotor on wooden beams for supporting the rotor (I). 

 Remove extension tube  

 Remove shaft extension. 
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3) Disassembling the end shield DE and the DE bearing:- 

 

 Insert ring-bolts M16 (H) and support bearing shield DE with hoisting device. 

 Remove the eight hexagon ribbed flange bolts and washers (4_06 , 4_07). 

 Remove the bearing cover DE outside (4_02) 

 Remove the shaft nut (4_05). 

 Remove the grease centrifugal disc (4_04). Heat if necessary 

 Remove the bearing shield DE (4_00). 

 Pull of bearing DE (4_01) with the two-arm puller (J) from shaft, heat the 

bearing if necessary. 

 Remove the bearing cover DE inside (4_03). 

 Clean all parts, especially the grease ducts and grease chambers. 

4). Disassembling the end shield NDE and the NDE bearing:  

 
 Pull out outer bearing ring (3_02) with two-arm puller. 

 Pull out inner bearing ring with two-arm puller from shaft, heat the 

inner bearing ring if necessary. 

 Remove bearing cover inside NDE (3_04) from end of shaft. 

 Clean all parts, especially the grease ducts and grease chambers. 
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Installing the traction generator 
1 All fitting and bearing connecting surfaces as well as dismantled parts 

should be carefully cleaned before assembling. 

2 Remove the residues from the planar sealants and the Loctite screw 

locking agents. 

3 For re-installation, observe the specified locking torques, the 

application of planar sealants and screw locking agents. 

4 In tapped blind holes, insert Loctite screw locking agent into the tapped holes 

(wetting min. 90 %); with through threaded holes, put it on the screw thread. 

5 The heating of the component parts that are shrunk-on can be carried 

out either in a furnace or using inductive working equipment. Inductive 

heating is recommended because this ensures even through-heating 

and prevents overheating. 
If necessary, corrosion protection should be replaced in the damaged areas - in 

accordance with the manufacturing instructions. 

Pre-assembling and balancing the rotor 

 

 Check the rotor for damage and clean it if necessary  

 Install the balancing disc (2_06) on pulse wheel (2_00) and lock using 
Loctite243. 

Installing new DE bearing, installing DE shield 

 
 Only the following anti-friction bearings must be used: Bearing type: bearing 6326 

M/C3VL0241 
 Heat the bearing DE (4_01) and grease centrifugal disc (4_04) with induction bearing 

heater. 
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 Heat bearing shield NDE (3_00) in oven. 

 Clean shaft end DE of rotor (2_00). 

 Screw ring bolt M16 (H) in bearing shield DE (4_00) and use hoisting device for 

following manipulations of bearing shield DE (4_00). 

 Thread bearing cover DE inside (4_03) on shaft end DE of rotor (2_00). 

 Thread heated NDE bearing (4_01) and grease centrifugal disc (4_04) on DE shaft end 

of rotor and secure with shaft nut (4_05). 

 Remove shaft nut (4_05) an mount shaft nut (4_05) again, applying tightening torque 
and Loctite 243.Tightening torque 100 Nm, apply Loctite 243 

 Screw threaded rod M12x150 (K) in bearing cover DE inside (bearing cover DE inside). 

 Thread heated NDE bearing shield (3_00) and thread it on threaded rod M12x150 (K) 
and the bearing DE (4_01) and secure until complete cooling with screws (4_06). 

 Remove screws (4_06) but keep threaded rod M12x150 (K) connected in bearing 

cover DE inside (3_04). 

 Filling relubrication ducts with grease. 

First off all, the relubrication ducts in the end shields must be fully filled with grease 
from the outside. This means that grease in the lubrication duct must escape into the 
bearing room. 
The bearings should have 70 to 80 % of their empty space filled with grease. It is 
particularly important that sufficient lubricant is located between the retainer and inner 
race. The empty spaces in the end shield and bearing cover must be filled 80 to 100% 
with lubricant. 

 Push bearing cover DE outside (4_02) on bearing shield DE (4_00) by using help of 
threaded rod M12x150 (K). 

 Insert 2 screws (4_06) in free threaded holes and apply torque for fixing (do not 
apply Loctite 243 now). 

 Release threaded rod M12x150 (K).( 
 Insert missing six screw (4_06) together with lock washer (4_07). 

 (Tightening torque 100 Nm, apply Loctite 243) 

 Release first two screws (4_06) and insert again with lock washer 

(4_07), but now with applied Loctite 243 and apply indicate torque of 

100 Nm. 

 (Tightening torque 100 Nm, apply Loctite 243) 

Cleaning the stator winding 
Dry cleaning: Use on normally contaminated generators are either slightly oily locally or 
not. Wet motors should be dried in a furnace for 12 hours at 100 °C before cleaning  

Possible procedures 

 Dry compressed air (with oil separator) and vacuum cleaner. 

 Brushes made of synthetic material. 

 Cleaning cloths that must be changed often, etc 

Wet cleaning 
Possible procedures 
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 Blowing out with compressed air (oil-free). 
 Pre-washing with clean water or with a water-based cleaning agent, softening and 

removing coarse dirt. 
• Main wash with water and a cleaning agent. 
• Rinsing with water or with water and corrosion-inhibiting additives 
• Furnace drying 

Solvent 

Use as a supplement to dry cleaning with oily contamination and in repair items, unless 
the washing process application can be used. A second coating and /or repainting of the 
windings in connection with the cleaning is required. 

Cleaning procedure 

• Clean mechanically beforehand in accordance with the chapter "Dry cleaning". 

• Apply the cleaning agent with a brush, by spraying etc. - duration of soaking is five to 

max. ten minutes. 

• Wipe with rags or rinse with the cleaning agent for a maximum of five minutes. 

• Furnace drying 

Measuring the insulating resistance 

 
Measuring the insulating resistance (phase to mass) 

 
Measuring the insulating resistance (phase to phase) 

In the cold condition it should amount to a minimum of 24 MΩ.  From experience, the 
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insulation value is lower after commissioning; therefore, it is advisable to perform another 
measurement at the operating temperature. The winding should be dried if the insulation 
value falls below 24 MΩ after heating at 60 to 80°C. 

 Connect the measurement device. One connection takes place to the winding; the 

second connection is clamped against the earth 

 The measurement device is adjusted to the measurement voltage of 1,000 V DC. 

 After switching on the measurement device, the correct metered value is 
reached after a minute. 

 Take readings of the metering value (24 MΩ in a cold condition). 

  Switch off the measurement device (or use the automatic shut-off after a 
minute). 

The measurements are carried out as described above between: 
U (1) and Mass (4)  
V (2) and Mass (4) 
W (3) and Mass (4) 

 Disconnect the two cables again from the winding and from the ground connection. 

Measuring the winding resistance: 
U (5) and V (5) 
U (6) and W (6 
V (7) and W (7) 

 Disconnect the two cables after the test from both windings 

Drying damp windings 
Electric current drying 

 During electric current drying, the heating current should be set at approx. 50 % 
of the rated current. 

 All the phases should be loaded evenly for 12 hours and the stator winding 
temperature must not exceed 100 °C. 

Furnace drying 

 During furnace drying, only the stator is dried for approximately 12 hours at 100 
°C 

Repairing the insulation of the stator winding: 
After cleaning the stator winding check  

 Check the covering varnish of the coils and the coils themselves for cracks and 

surface defects 

 If a fault is detected it must be repaired.  Subsequently, a fresh impregnation is 

carried out. 

Checking the electrical connectors and repairing accordingly 
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Assembling and installation of the rotor with mounted DE shield into the stator 

 
Assembling the rotor and the end shield DE 

 
Mounting the end shield DE 

 Mount shaft extension NDE (E) with 4 screw for shaft extension NDE (F) and 

shove extension tube NDE (D) over. 

 Insert parallel pin (1_22) and use it to position end shield. 

 Move rotor into stator using two hoisting devices. Be careful, rotor shall not 
touch stator. 

 Insert hex-head-bolts (4_09) on DE shield and  thighten 

 Tightening torque 330 Nm, use Loctite 243 

 Insert spacer (G) in lower part of air gap between stator and rotor 
supporting the three poles in the lower half of the  air gap. 

 Remove hoisting device. 

 Remove extension tube NDE (D). 
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Reassembling the end shield NDE and the NDE bearing 

 

 Shove the bearing cover inside NDE (3_04) over the end of shaft. 

 Clean NDE shaft end of rotor. 

 Heat inner bearing ring NDE using induction heater. 

 Mount inner bearing ring NDE on NDE shaft end of rotor. Secure in end 
position until cooled complete. 

 Insert bearing NDE (3_02) into bearing shield (3_00). 
 

Assembling NDE bearing shield 

 Mount ring bolt M16 on opposite position of grease outlet. 

 Move bearing shield supportet by hoisting device over end of shaft. 

 Mount shaft extension NDE (E) with 4 hexagon socket head cap screws NDE(F) and shove 
extension tube NDE (0) over. 

 Support shaft using shaft extension and hoisting  device  and  take  out  

spacer (G) from airgap. 

 Mount two threaded rods M8 into the inner bearing ring for help in next step. 

 Mount the bearing cover inside NDE (3_04) onto the bearing shield. Thread 
on threaded rod. Take care of the slotted spring pin (3_07). Mount eight 
hexagon ribbed flange bolts (3_06). 

(Tightening torque 25 Nm, use Loctite 243) 

 Filling relubrication ducts with grease: First off all, the relubrication ducts in the end 
shields must be fully filled with grease from the outside. This means that grease in the 
lubrication duct must escape into the bearing room. 

 The bearings should have 70 to 80 % of their empty space filled with grease. It is 

particularly important that sufficient lubricant is located between the retainer and inner 
race. The empty spaces in the end shield and bearing cover must be filled 80 to 100 % 

with lubricant. Mount bearing shield on stator and fix it using hexagon ribbed flange bolts 
(4_09). 

(Tightening torque 330 Nm, use Loctite 243) 

 Remove extension tube NDE (0) and extension NDE (E). 

 Heat bearing circlip NDE (3_05) and secure it until complete cooling. 

 Mount bearing cover outside NDE (3_03) with eight hex-head-bolts (4_09). 
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(Tightening torque 25 Nm, use Loctite 243) 

 
Finishing mounting NDE parts 

Finishing operations: 

 

Installation of rectifier cover-(1_04): 

 If necessary install the rectifier cover (1_04) with a new rectifier cover seal 

(1_05). Use screws (1_07) and washers (1_06). 

(Tightening torque 35 Nm, use Loctite 243) 
Final checks: 

 Paint the polished locations after completing all maintenance work; 
check and repair the corrosion protection. 

 Check the ground. It free from coating and contamination. 

 Check that the ground label and the rating plate replace if necessary. 

 Check that all the screws except the ground connection are painted 
(marked) to show that they have been fastened with tightening torque. 

Electrical connection and run test: 

 Protect power connections of alternator from touching. 

 Install an external motor to the alternator. 

 Allow the traction alternator to run for at least 15 minutes at 1200 rpm. 

 In doing so, pay attention to unusual noises, vibrations and heating at the 

bearing positions. 
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4.4 TROUBLE SHOOTING 
During regular schedule maintenance inspections, immediate action should be taken to 
rectify the troubles. if not corrected immediately, can result in serious damage,. Common 
symptoms as well as probable causes & remedies are given as follows. 

TROUBLE SHOOTING CHART 

SNo
. 

SYMPTOM POSSIBLE   CAUSES REMEDIES 

1. Alternator 
vibrates 

Loose screws  Check of screws; check if 

correct tightening torque is 

applied. 

Replace broken or damaged 

screws. 

Unbalanced rotor Disassemble rotor check 
balance 

If necessary do new balancing 
of rotor. 

Bearing damage Replace bearings 

  2. Unusual motor 
noise 

 

Rotor and rotor parts 
rubbing on stator 

Replace rotor and check stator 

for damage. 

Bearing damage Replace bearings 

  3 Temperature 
of the 

alternator is 
too high 

Ventilation grid is dirty  Clear ventilation grid. 

Ventilation holes are dirty 
Clean ventilation holes 

 4. 

Smoke 
emission 

Bearing damage Replace bearings  

Damage of winding Check winding visually and 

check insulation of winding. 

If necessary replace stator  

 5. No power 
output from 
alternator 

Defect of supply cables 
inside of junction box. 

Do visual checks of supply cables, 
if necessary renew them. 

Clutch to diesel engine 
damaged. 

Do visual check of clutch, if 
necessary renew clutch 
according to bogie manual 

Rectifier or power supply 
of exciting generator 
defect 

Check function of power 
rectifier. 

If necessary do maintenance of 
exciting generator rectifier, 
replace diodes 

  6. Motor housing 
live. 

Body contact of stator 
winding 

Check windings, if necessary 
replace stator. 
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SNo
. 

SYMPTOM POSSIBLE   CAUSES REMEDIES 

Defect in power rectifier Check function of power 
rectifier. 

If necessary do maintenance of 
power rectifier according to 
power rectifier manual 

Insufficient ground 
connection 

Check ground connections. 

Note: For further details, please refer to OEM’s manual. 

5. (CGPISL) Traction Motor C1016TM 

The traction motor is a six pole, self ventilated, three phase induction motor with cast frame 
construction. The motor is suitable for axle mounting on roller bearings and supported on 
other side by resilient suspension unit. Power is transferred to axle via 23 teeth pinion which 
is mounted in external tapered motor axle extension and 103 teeth gear wheel mounted 
over the axle. 

 

5.1 Characteristics of Traction motor 
•High starting torque 
•High power to volume ratio 
•Higher insulation class 
•Weight limitation 
•Mounting arrangement 
•Extreme working conditions 
•VVVFD operated 
•Bearing insulation 



5.2 Technical Data  
Motor type C1016TM 

Kind of motor AC Asynchronous 

Polarity 6poles 
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Suspension Axle Hung Nose suspended 

Cooling Self Cooled 

Bogie Bo–Bo 

Gear Ratio 103:23 

Motor type C1016TM 

Shaft Output 313kW 

Voltage 1400V 

Current 176A 

Speed 1590rpm 

Frequency 80Hz 

Torque 1880Nm 

Power factor 0.8 

Shaft Output 313kW 

5.3 Constructional Details 
Rotor core: 
Silicon sheet-steel laminations insulated with inorganic coating are shrink- fitted on axle & 
held together by steel support end plates at both ends. Axial air vent passages are provided 
for cooling. Copper rotor bars are fitted in slots of rotor core assembly. Copper bar ends at 
both sides of rotor core assembly are connected through induction brazing with copper 
short circuit ring. Retaining ring is provided over the short circuit ring to enhance product 
reliability at higher speed. 

Stator core: 
Silicon sheet-steel laminations are insulated with inorganic coating. Stator stampings are 
stacked with end plates at both ends. Under pressure, stampings are hold together by 
welding of both side end plates with 4 nos. stator tie bars. The stator core assembly shall be 
finally machined accurately on NC machines. Here is important factor of this design, this 
machine does not have separate frame. 

Rotor Shaft: 
The largest possible fillet radii are used at each change of section of shaft. The shaft is finely 
finished (ground) around all over except the screw thread. 

Stator coils: 
Rectangular copper wires covered with heat sealed Kapton Film is assembled in coils of 
uniform size and shape. Slot portion is insulated with mica paper backed glass tape with hi-
polymer fibre for higher deflection temperature properties. Coils are held in slot by wedge. 
Stator coil end are to be braced by a ring support. The complete stator is vacuum pressure- 
impregnated with solvent less silicone resin and baked. The coils are formed from winding 
copper pre- insulated with polyimide tapes. The polyimide tape insulation represents a high 
quality turn or stand insulation which can safely withstood the most severe stress arising 
during production & subsequent operation. 

The windings are insulated against earth with a wrapping of porous mica glass tapes where 
the number of layers of tape is determined by the operating voltage. 

The dry insulated coils are fitted into stator slots. Extra protection is provided by a 
mechanically stable insulating polyimide film as the slot liners. The fitted coils are wedged & 
carefully spaced & secured using glass cords/tapes with winding supports 
The wound stator is subjected to vacuum pressure impregnation (VPI) in a solvent less 
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silicone resin at slightly elevated temperature to produce a void free insulation with sealed 
surfaces in with the slot and overhang region. 

Rotor bar: 
Special oxygen free copper is used as rotor bar material. Induction brazing is used for the 
connection between rotor bar and short circuit ring. Non magnetic retaining ring of nickel 
chromium manganese alloy is used for protecting the rotor bar from the centrifugal force 
and thermal elongation. 

Balancing: 
The dynamic balancing is carried out by means of adjustable weight in grooves at both ends 
of the rotor. 

Ventilation: 
Inbuilt Internal fan’s cooling air ventilates the motor. Cooling air is drawn into the motor 
through air inlet provided at the opposite gear end and is discharged at the gear end of the 
motor. 

Bearings: 
Opposite drive end -Single row ball bearing, grease Lubricated 

Drive end -Cylindrical roller bearing, Grease lubricated 

Motor suspension unit: 
The one stage axle gearbox is a drive component for a locomotive. It is designed for a nose 
suspended drive concept. The electric motor is flanged to the suspension tube parallel to the 
axle. The torque is transferred from the axle of the electric motor, which is supported by two 
rolling bearings, to the cantilever pinion, with a helical spur gearing. The pinion is designed 
as a hub pinion, so the drive sided bearing can be kept small. The pinion acts to the gear 
wheel, which is pressed directly on the axle. The axle is supported by two tapered roller 
bearings in the suspension tube. This means, that the motor and the suspension tube with 
the axle form a rigid unit. To protect the gearing and to ensure lubrication and cooling of the 
gearing a gearbox housing, consisting of two parts, is flanged on the motor and on the 
suspension tube. The gearbox/ motor unit is braced on the bogie by means of a rubber 
sandwich element. 

Gearbox housing 
The gearbox housing is manufactured from spheroidal graphite cast iron – IS: 1865 grade 
400‐15. 

Suspension tube 
The suspension tube is manufactured from spheroidal graphite cast iron – IS:1865 grade 
400-15. It is a single component with different functional openings. 
The gearbox housing is manufactured from spheroidal graphite cast iron – IS:1865 grade 
400-15. 

Gear wheel 
The pinion and the gear wheel are each manufactured using 18CrNiMo7‐6 according EN 
10084. The teeth are helix toothed, case hardened and ground. 

Drive monitoring 
A speed sensor is fitted in the frame for monitoring the motor rotation speed. For 
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monitoring the stator temperature two Pt100 temperature sensors are positioned in the 
stator housing. No measurement of bearing temperatures is forseen, because the calculation 
shows, that they are operated far away from their limits. 

Magnetic drain plug  
The oil drain plug on the bottom of the gear box housing is fitted with a magnetic element to 
collect metallic swarf floating in the oil. 

Sealing 
Zero contact labyrinths should prevent grease from leaving the bearings. Additional axle 
seals on the wheel set axle prevent water from coming inside the drive in case of flooding. 

5.4 Maintenance Schedule 
Interval  Maintenance task Remarks 

Every 25000 km or every 
month or 45 days plus during 
every visit to workshop  

Visual inspection for external damages   

Inspection of mechanical connection 
elements 

 

Visual inspection of motor cables  

Checking oil level   

Checking of insulator & cable lug 
tightness in terminal box 

 

Visual inspection of oil leakages from 
Gear box 

 

Visual inspection of splashed oil in air 
outlet area 

> 100 ohm 

Measurement of winding insulation 
resistance 

 

Measurement of winding  
resistance(Phase to Phase) 

125±5% milliohms 

Measurement of resistance temperature 
sensor elements 

105.4- 109.7 ohm at 
20 0c 

Measurement of insulation resistance >100 ohm (500V DC) 

Every 125000 km or every 6 
month 

Visual inspection and cleaning of air filter  

Every 180000 km or after  1 
year 

Regular oil change and oil analysis of gear 
case  

Servosyn Gear 460 
RR:5 Lit (Approx) 
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Re-greasing of traction motor bearing  Shell Gadus Rail S2 
Quantity:                
DE:84gms          
NDE:42 gms  

Re-greasing of the nose suspension 
bearing 

Shell Gadus Rail S2 
GWE:250gms          
RWE:150 gms 

Every 750000 km or  5 year Change the Sandwich spring unit  

Every 2000000 km or  6 year Interior/exterior cleaning   

Checking of temperature sensor and 
speed sensor. Replacement if any 
damaged found. 

 

Changing the grease  

Replacement of the traction motor 
bearings 

 

Disassembly of traction motor  

Cleaning of stator winding   

Drying damp winding   

Checking and repairing the insulation of 
the stator winding    

 

Repairing of electrical connection    

Checking of pinion and gear for damage   

Reassembling of traction motor and drive  

5.5 Do’s  
 Do keep all tools gauges and instruments in working condition in easily 

accessible and earmarked places. 

 Do use only recommended tools, gauges and instruments with due care. 

 Do clean the tools, gauges and instruments after use and keep those back in 
proper place. 

 Do ensure, all the gauges are periodically checked for their accuracy. 

 Do wear shoes and helmet and PPEs from safety point of view, wherever 
necessary. 
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 Do tighten nuts & bolts fully by applying proper torque. 

 Do protect bearings from dust/cotton/metal particles by keeping it covered. 

 Do test the property/quality of new as well as released grease. 

 Do check each TM on loco, for proper ventilation with MANOMETER as per 
ELRS/SMI/39, for ensuring the quantity of air passing through the 
commutator chamber thus must not fall below 80 cubic meters/min. 

 Do ensure that none of the cable is rubbing against motor body/cleat bolts 
etc. 

 Do check the condition of bellows for any cracks/damage etc. and bellow 
jallies for any obstruction blocking the air. 

 Do use shock pulse meter (SPM) for monitoring the condition of roller 
bearing & keep a record of the readings. 

 Do apply loctite 222 or ANR 124 at the threaded portion of bolts/screws. 

5.6 Don’ts 
 Don't wear loose clothes and Slippers. 

 Don't use defective tools, gauge and instruments. 

 Don't use over size/improper tools. 

 Don't leave tools, gauges and instruments at the working place after completion of 
work. 

 Don't leave nuts and screws/ bolts half tighten. 

 Don't apply excessive pressure for tightening the nuts, bolts and screw. 

 Don't carry out cleaning work by petrol and welding or cutting work by gas 
simultaneously &nearby. 

 Don't handle the Tool/Gauges/Instrument/ Equipment with oily or greasy hand. 

 Don’t reuse used grease or oil. 

 Don’t mix up the greases of same grade but different make. 

 Don’t use cotton waste or fluffy cloth for cleaning of motor as left over fluffs or fibers 
might cause electrical or mechanical failures. 

 Don’t use higher voltage Megger than specified 

 Don’t compromise with clearances of bearings. 

 Don’t allow dust or other foreign particles to mix up in grease. 

 Don’t carry any alteration or modification without the approval of competent authority 

6. Medha Traction motor TME 48-45-6 

6.1 Introduction 

3 Phase AC Induction Motors suitable for VVVF (Varaible Voltage and variable frequency) 
Control complete with pinion, bull gear, and gear case. Two motors in each truck powered 
by single inverter to drive individual wheels. Traction Motors are self ventilated. Separate 
blowers are not required. Light weight and low cost as against DC motors. No brushes & 
commutator like in DC motor No Flashovers and subsequent damages. Low Maintenance 
and robust.3 Phase Y connected induction motor.  
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Continuous Ratings:  1375V, 188A, 1398RPM, 352KW  
One Hour Ratings:  1375V, 200A, 1396RPM, 375KW  
Two minute rating:  1375V, 215A, 1393RPM, 400KW  
Gear Ratio:   104: 23.  
Design  
Forced air cooled, two-bearing traction motor, asynchronous three-phase traction drive 
without casing, inclusive one Pt 100 thermal sensor and rotational speed sensor 
Description: 
Main assemblies of drive complete 

 

A Gear box GFT 1-45-3821  
B Traction motor TME 48-45-6 

6.2 Construction details 
Main assemblies of traction motor 
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Stator: 
The stator (2) is made up of layered dynamo sheets and forms the mechanical skeletal 
structure of the motor (design "without a casing") with the two press plates and the tension 
rods lying in between. The stator windings are shaped coils which are wound from insulated 
rectangular profile - copper wire, banded with additional coiling insulation and into which 
slots equipped with a slot lining are inserted. The connections ("circuitry") of the stator coils 
take place on the non drive side (NDE). 
The cooling of the lamination stack without a casing takes place via external air which is 
blown in on the non drive side (NDE) via the axial holes in the bundle and blown out radially 
through the gratings of the gear flange on the drive side (DE). 
Rotor: 
The rotor lamination stack (1) is also made up of layered dynamo sheet. The entire 
lamination stack is suspended on the shaft and clamped together on both sides by rotor 
moulding press rings. The motor torque is transmitted to the shaft via a frictional 
connection. On the non-drive side, the lamination stack is secured further with a ring shrunk 
onto the shaft. Short circuit bars and short circuit rings are welded on both sides. Shrink 
collars made up of high-strength, non-magnetic material absorb the loading from the 
centrifugal force load on the short circuit rings. 
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The motor shaft is designed as a solid shaft, conical on the drive side. The rotor is cooled by 
an external air current via the axial holes. 
Motor connections 
The electric motor connection takes place in the junction box located at the top of the 
stator. To introduce the connection cable, three threaded holes are provided in the cable 
bushing plate for the cable glands M32x1.5. 

Motor protection 
A speed sensor (29) is fitted in stator housing (2) for monitoring the motor rotation speed. 

For monitoring the stator temperature a Pt100 temperature sensor (Pt100) is positioned in 
the stator housing. The connecting cable leads through the junction box to a bracket for 
connectors and is fixed to the stator housing by a steel pipe bracket. Motor bearing 

The motor shaft is mounted with a cylinder roller bearing NU322-C4 (10) at the DE and with 
a cylinder roller bearing NUJ318-C4 + HJ318 (11) at the NDE in the stator housing. 

The bearings are fitted in end shield DE (5) and in the staor housing (2). 

The bearings are to be re -greased every 180000 km or after one year. 

The nominal durability of the bearings is > 3000000 km. The bearings shall not be cleaned 
they have to be replaced each 2000000 km or after six years. 

Cooling system 
The cooling air for the traction motor comes from an external fan. It is injected into the air 
inlet of the stator housing at the non driving end and distributed between the stator and the 
rotor cooling holes. 
Cooling air for the stator cooling flows into the cooling holes in the lamination stack via the 
upper surface of the coil that is not at the driving end. The hot air is blown out by the 
ventilator located on the rotor (1) and escapes through the air hood and the grids on the 
drive end. 

6.3 Technical data and Specification 

Designation                                              Asynchronous traction motor 

Type designation                TME 48-45-6 

Outline drawing                 TSA005660 

Motor mass  1435 kg 

Power  352 kW 

Nominal rotation speed  1398 min-1 

Nominal voltage  1375 V 

Nominal current  190 A 

Nominal frequency  71 Hz 

Maximum rotation speed  3282 min·1 
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Air entrance temperature   500C  
Class of insulation material    220 

6.4 Maintenance Schedule 

Intervals Maintenance work 

every 25000 km or 

every month 

* 

Checking for external damages 

Inspection of the mechanical connection elements 

Inspection of motor cable 

Every 125000 km or 
every 6 months 

* 

Visual Inspection and cleaning of ventilation apertures 

Every 180000 km or 

after one year 

* 

Draining the stator 

Regreasing the cylinder roller bearings 

every 2000000 km 
Replacing the bearing protection ring or every 6 years 

** 

External cleaning 

 
Removing the rotor 

 
Disassembling the cylinder roller bearings 

 
Pre-assembling and balancing the rotor 

 
Cleaning the stator winding 

 
Measuring the insulating resistance 

 
Drying damp windings 

 Checking and repairing the insulation of the 
stator winding  

 Checking the electrical connectors and 
repairing accordingly  

 
Assembling and installation of the rotor 

 Finishing operations 

* Maintenance work Installed traction motor 

**Maintenance work on the disassembled traction motor 

Maintenance work on the installed traction motor 
Every 25000 km or every month: 
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 Checking for external damages  

Check (visual inspection, as far as it is accessible) the traction motor for external damage 
from mechanical causes (e.g. stone-chipping). 

Dismantle damaged mounting parts and suspension elements, repair damage or change 
mounting parts. 

If necessary, replace the corrosion protection on the damaged spots 

 Inspection of the mechanical connection elements 

External screws must be checked for tightness. Check the Traction Motor electric supply 
screw connections to ensure that contact is secure. Tightening torques can be found in the 
bogie manual. 

 Inspection of motor cable 

Check for external damage 

Every 125.000 km or every 6 months 

 Visual Inspection and cleaning of ventilation apertures 

The gratings of the outlet holes must be cleaned from the outside every 6 months. If more 
than 10 % of an air outlet is blocked, cleaning must be done more frequently. 

Every 180000 km or after one year 

 Draining the stator 

 

1. Remove the two screw plugs (53) and drain off the condensed water of the stator. 

2. After draining, lubricate the threads of the screw plugs (53) with filling grease Molykote 
P40 and reinstall the screw plug. 

 Regreasing the cylinder roller bearings 

Tools: - Grease gun 

Consumables:-Roller bearing grease Servoplex SHC 120 fitting grease Molykote P40 
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Lubricating nipples are located in the end shield DE and in the stator on NDE. In addition, the 
"lubrication plates" (25) are fixed to the end shield and to stator on NDE. It contains 
necessary details concerning lubrication grease, intervals and filling quantity. 

Cylinder roller bearing on DE 

I. Remove the regreasing nipple cap (57) and clean the lubricating nipple (56). 

II. Re-lubricate the cylinder roller bearing on the DE with 84 g roller bearing grease 
Servoplex SHC 120. Refit the regreasing nipple cap. 

Cylinder roller bearing on NDE  

I. Remove the two hexagon head screws (66) and remove the lubricating nipple cover 
(21) and the associated seal (22) 

II. Re-lubricate the cylinder roller bearing on the NDE with 42 g roller bearing grease 
Servoplex SHC 120. 

III. Lubricate the threads of the hexagon head screws (66) with fitting grease Molykote 
P40. 

IV. Install the lubricating nipple cover (21) if necessary with a new seal (22) and the two 
hexagon head screws (66). 

V. Tighten the hexagon head screws (66) with a tightening torque of 30 Nm. 
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Every 2000000 km or every 6 years 

 Replacing the bearing protection ring 

Tools:    1 torque wrench  

   2 Ejector screw M8 

Consumables:  fitting grease Molykote P40 

 

Disassembling: 

1 Remove the eight hexagon head ribbed flange bolts (64) 

2 Use the two ejector screws MB to remove the bearing cover NDE (7). 

3 Take care of the 0-ring (72). 

4 Remove the bearing protection ring (20) with a screw driver from the bearing cover NDE 
(7). Bearing protection ring will be destroyed. 

5. After having cleaned the bearing cover NDE (7) press the bearing protection ring (20) into 
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the bearing cover NDE. 

6. Lubricate the a-ring (72) with Fitting grease Molykote P40 and put it onto the bearing 
cover NDE. 

7. Push the bearing cover NDE (7) with the installed bearing protection ring (20) onto the pin 
of the shaft end plate. 

8. Turn the bearing cover NDE (7) into the correct position (the closed bores for the   
shipping locks have to be on top). 

9. Lubricate the threads of the eight hexagon head ribbed flange bolts (64) with Fitting 
grease Molykote P40. 

10. Fasten the bearing cover with the eight hexagon head ribbed flange bolts (64) and 
tighten them crosswise with a tightening torque of 120 Nm. 

Replacing the speed sensor 

 Clean area around the speed sensor 

 Tools: Torque wrench, depth gauge 

Consumables:  screw locking agent Loctite 243 fitting grease Molykote P40 
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Dismantling 

1 Disconnect the cable of the speed sensor and remove the connector. 

2 Remove the two hexagon head screws (58). 

3. Remove the two hexagon socket head cap screws (68) and pull out the speed sensor (29) 
from stator. 

4 Remove the two steel pipe brackets (59) from the cable. 

5. Put the two steel pipe brackets (59) onto the cable taking care of the orientation. 

6. Apply some screw locking agent LOCTITE 243 to threads of the hexagon socket head cap 
screws (68). 

7. Install the speed sensor (29) and fix it with the two hexagon socket head cap screws 
(68). tighten with a tightening torque of 30 Nm. 

8. Lubricate the threads of the two hexagon head screws (58) with the Fitting grease 
MOLYKOTE P40. 

9. Fasten the speed sensor cable with the two steel pipe brackets (59) to the stator. 

 

Replacing the thermal sensor 

Tools:  torque wrench 
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Consumables: screw locking agent Loctite 243 fitting grease Molykote P40 

Dismantling 

1 Disconnect the cable of the thermal sensor and remove the connector. 

2 Remove the twelve hexagon head ribbed flange bolts (40) and take off the terminal box 
cover (12) with the terminal box sealing (13). 

3. Remove the two hexagon socket head cap screws (104) and pull out the thermal sensor 
(97) from stator and the cable of the thermal sensor from the conduit (63). 

Installing 

1. Apply some resin combination S1622 into the bore hole of the thermal sensor 

2. Take care of the orientation and install the thermal sensor (97) and fasten it with the two 
hexagon head socket cap screws (104). 

3. Feed the cable of the thermal sensor through the conduit (63) to the connector. 

4. Crimp plug pins onto cable by using a suitable tool. Pay attention to the correct position 
of the plug pins. 

5. Lubricate the threads of the twelve hexagon head ribbed flange bolts (40) with Fitting 
grease MOLYKOTE P40. 

6. Install terminal box cover (12) if necessary with a new terminal box sealing (13) and 
fasten it with the twelve hexagon head ribbed flange bolts (40) to the terminal housing. 
Tighten them crosswise with a tightening torque of 30 Nm. 

 

Maintenance work on the disassembled traction motor 

1. Preliminary work 

 Dismounting of the traction drive from the bogie  

 Disconnect the power lines, the cable of the speed sensor and the earthling connections. 

 When traction drive is removed from the bogie the air inlet on the end shield NDE has to 
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be closed. 

 separation of the traction motor from gear box  

 For further transportation, the lifting eye bolts M16 should be screwed into the upper 
side of the traction motor. 

 Use hoisting devices with corresponding load bearing capacity of 1435 kg only. 

 Clean the traction drive completely. Recommend cleaning with dry ice because this 
causes the least finishing treatment on the component parts. 

2. Disconnecting and connecting the power cables and earthing strap 

 

Disconnecting and connecting the power cables and earthing strap 

 First carry out an external cleaning. 

 Tools:  Torque wrench 

 Consumables: screw locking agent Loctite 243 

Disconnecting:  

 Remove the twelve hexagon head ribbed flange bolts (40) and take off the terminal box 
cover (12) with the terminal box sealing (13). 

 Remove the three hexagon nuts (99) together with the washers (100) and spring 
washers (101). 

 Remove the four hexagon socket head cap screws (61) and take off the cable bushing 
plate (15) and the sealing for cable bushing plate (16). 

 To disconnect the earthing strap remove hexagon head screw (42) together with spring 
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washer (43) and washer (41) from the earth pin. 

 It's not necessary to open the three cable glands (73). 

Connecting 

 Check the cable glands (73) for damages and replace if necessary. 

 Install the power cables L1 - L2 -L3 according to U - V - W and fasten them with the 
spring washers (101), the washers (100) and the hexagon nut (99). Tighten the hexagon 
nuts with a tightening torque of 35 Nm. 

 Apply some srew locking agent Loctite 243 to the threads of the hexagon socket head 
cap screws (61). 

 Fasten the cable bushing plate (15), if necessary with a new sealing for cable bushing 
plate (16), to the junction box with the eight hexagon socket head cap screws (61). 
Tighten them crosswise with a tightening torque of 30 Nm. 

 Check connection scheme (14) which is sticked on the inside of terminal box cover (12). 

 Install terminal box cover (12) if necessary with a new terminal box sealing (13) and 
fasten it with the twelve hexagon head ribbed flange bolts (40) to the terminal housing. 
Tighten them crosswise with a tightening torque of 30 Nm. 

 Check earth pin - it must be free of coating and stain. 

 Connect the earthing strap to the earth pin with washer (41), spring washer (43) and 
hexagon head screw (42). 

3. Removing the rotor 

Tools: 2 hoisting devices, shaft extension (T1),4 hexagon socket head cap screws (T2}, 
extension tube (T3), lifting eye bolt M16 (T4}, wooden beams for supporting the rotor (TS) 2 
ejector screws 

 

Installing the shaft extension 

 Remove the eight hexagon head ribbed flange bolts (64) 

 Use two ejector screws to remove the bearing cover NDE (7). 

 Remove the O-ring (72) of the bearing cover NDE (7). 

 Remove the bearing protection ring (20) with a screw driver from the bearing cover NDE 
(7). Bearing protection ring will be destroyed. 
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 Remove the four hexagon head ribbed flange bolts (64) and take off the shaft end plate 
(19). 

  Remove the angle ring (11a) HJ318 of the cylinder roller bearing (11). 

  Install the shaft extension (T1) to the NDE of the rotor with the four hexagon socket head 
cap screws (T2). 

   Shove the extension tube (T3) onto the shaft extension (T1) 

   Install a lifting eye bolt M16 (T4) to DE of the rotor shaft. 

   Bring the hoisting devices in position to secure the rotor. 

 Remove the fifteen hexagon head ribbed flange bolts (49) and release now the rotor with 
the assembled end shield DE (5) from the stator using two ejector screws. 

 Carefully lift out the rotor from the stator by means of the two hoisting devices. 

 Place down the rotor on the notched wooden beams (TS). 

 Remove the hoisting devices, the extension tube (T3) and the shaft extension (T1). 

 
Removing rotor with end shield DE 

4. Disassembling the end shield DE and the cylinder roller bearings 

Tools: induction bearing heater with demagnetisation and temperature test probe,  
hydraulic puller two arm puller 2 ejector srews, 1 lifting eye bolt M16 with hexagon nut M16. 

 Install the lifting eye bolt to the end shield DE (5). 

 Install the hydraulic puller to remove the labyrinth ring DE outside (17). 

 Remove the six hexagon ribbed flange bolts (50). 

 Use two ejector screws to push off the rotor support DE (6). 

 Remove O-ring (69) and the O-ring (70). 

 Remove the labyrinth ring DE inside (18). 

 Remove the end shield DE (5) with the cylinder roller bearing (10) from the ventilator. 

 Pull out the cylinder roller bearing (10) from the end shield DE (5). 

 Pull off the bearing internal rings of the cylinder roller bearing (10 and 11) from the rotor 
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shaft with the two-arm puller - heat inductively the bearing internal ring if necessary. 

 Remove the intermediate ring (31) from the DE of the rotor shaft. 

 If damaged remove the labyrinthring NDE (91) from NDE of the rotor shaft. Heat it up 
when necessary. 

 Remove the six hexagon head screws (51) and take off waste grease cover (23) and waste 
grease cover sealing (24). 

 Remove waste grease of the end shield (5). 

 

Dismantling the end shield DE and the cylinder roller bearing 

5. Disassembling the cylinder roller bearing NDE 

 Remove the two hexagon head screws (66) and the lubricating nipple cover (21) with the 
associated seal (22). 

 Remove the roller bearing (11) from the stators NDE. 

 

Dismantling the cylinder roller bearing NDE and the lubricating nipple cover 
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6. Disassembling the grids and the air hood 

 

 Remove the eight hexagon head ribbed flange bolts (46) of each grid (4) and remove the 
grids from the air hood (3). 

 NOTE: For removing the air hood (3) the grids (4) have to be removed first 

 Remove the ten hexagon socket head cap screws (52). 

 Lift off the air hood (3) from the air outlet flange of the stator. 

7. Disassembling the emergency supports: 

 

 To disassemble the emergency support DE (8) and the emergency support NDE (9) 
unscrew the two hexagon head screws (48) and the four hexagon head ribbed flange 
bolts (49). 

8. Disassembling ventilator and the tooth wheel 
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 NOTE:  Disassemble tooth wheel (88) and ventilator (87) only when necessary. Use heat 
resistant gloves. 

 Remove the eight cylinder head cap screws (89) and pull off the tooth wheel (88) from 
the ventilator (87). 

 Remove slotted spring pin (90). 

 Heat inductively the ventilator (87) up to 110 °C and pull it off the rotor shaft. 

 Remove the feather key (86). 

Installing the traction motor 

1. Preparations for the installation 

 All fitting and bearing connecting surfaces as well as dismantled parts should be carefully 
cleaned before assembling. 

 Remove the residues from the planar sealants and the LOCTITE screw locking agents. 

 For re-installation, observe the specified locking torques, the application of planar 
sealants and screw locking agents. 

 In tapped blind holes, insert Loctite screw locking agent into the tapped holes. (wetting 
min. 90 %); with through threaded holes, put it on the screw thread. 

 The heating of the component parts that are shrunk-on can be carried out either in a 
furnace or using inductive working equipment. Inductive heating is recommended 
because this ensures even through-heating and prevents overheating. 

 If necessary, corrosion protection should be replaced in the damaged areas - in 
accordance with the manufacturing instructions. 

2. Pre-assembling and balancing the rotor: if required 

 Tools: induction bearing heater with demagnetisation and temperature test probe 

 Consumables: fitting grease Molykote P40 Screw locking agent Loctite 243 
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Pre-assembling the rotor for fine balancing 

 Check the rotor for damage and clean it if necessary. 

 Insert the feather key (86) to rotor shaft. 

 Heat the ventilator (87) up to 110°c and push it onto the rotor shaft and lock it until it has 
cooled down. 

 Apply some screw locking agent to the threads of the eight hexagon head cap screws (89). 
Insert the slotted spring pin (90) and fix the tooth wheel (88) with the eight hexagon head 
cap screws (89) to the ventilator. Tighten crosswise with a tightening torque of 25 Nm. 

 Heat the labyrinth ring NDE (91) inductively to 120 °C. 

 Push it onto the rotor shaft and lock it until it has cooled down 

 The rotor should be impregnated and it should undergo a paint-treatment. 

 

Fine-balancing of the rotor with ventilator 

Rotor mass ....................................................  404 kg 

Max. operating speed ....................................  3282 min-1 
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Balancing quality...........................................  G1 

Balancing planes ...........................................2 (at diam. 331 and 266 mm) Allowed residual 
imbalance                                                  3.5 g (at dia 331 mm) 

                                                                              4.4 g (at dia. 248 mm) 

Note: Correcting the imbalance is done by drilling of holes (8x8mm = 3.5 g) at the short 
circuit ring or by adding or removing balancing weights (92) to/from the ventilator. 

After balancing lock the balancing weights (92) per caulking. 

3. Cleaning the stator winding: 

 

Dry cleaning: Use on normally contaminated motors that are either slightly oily locally or 
not. Wet motors should be dried in a furnace for 12 hours at 100 °C before cleaning. 

Possible procedures 

• Dry compressed air (with oil separator) and vacuum cleaner. 

• Brushes made of synthetic material. 

• Cleaning cloths that must be changed often, etc. 

Wet cleaning 

Possible procedures 

• Blowing out with compressed air (oil-free). 

• Pre-washing with water or with water and a cleaning agent, softening and removing 
coarse dirt. 

• Main wash with water and a cleaning agent. 

• Rinsing with water or with water and corrosion-inhibiting additives. 

• Furnace drying  

• CAUTION: high pressure cleaning equipment is not allowed because it can cause damage 
to the insulation 

Solvent: Use as a supplement to dry cleaning with oily contamination and in repair items, 
unless the washing process application can be used. A second coating and /or repainting of 
the windings in connection with the cleaning is required. 
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Cleaning procedure 

• "Dry cleaning”. as per above method  

• Apply the cleaning agent with a brush, by spraying etc.- duration of soaking is five to max. 
ten minutes. 

• Wipe with rags or rinse with the cleaning agent for a maximum of five minutes. 

• Furnace drying  

Measuring the insulating resistance: 

 Tools: ohmmeter (e.g. NORMA Insulation-Tester/ UNILAP ISO 5 kV 

 In the cold condition it should amount to a minimum of 170 MΩ. From experience, the 
insulation value is lower after commissioning; therefore, it is advisable to perform 
another measurement at the operating temperature. The winding should be dried if the 
insulation value falls below 170 MΩ after heating at 60 to 80°C 

In order to make measurements, the motor should be disconnected from all line connectors. 
Prepare the motor for testing (disconnect connector cables). 

 Connect the measurement device. One connection takes place to the winding; the second 
connection is clamped against the earth (possibly on a polished area of the motor - e.g. 
ground connection on the stator). 

 The measurement device is adjusted to the measurement voltage of 1,000 V DC. 

 After switching on the measurement device, the correct metered value is reached after a 
minute. 

 Take readings of the metering value (170 MΩ in a cold condition). 

 Switch off the measurement device (or activate the automatic shut-off after a minute). 

The measurements are carried out as described above between:  

U (1) and grounding (4)           ------------------ 

V (2) and grounding (4)           ------------------ 

W (3) and grounding (4)         -------------------- 

Disconnect the two cables again from the winding and from the ground connection  

Measuring the winding resistance: 

U (5) and V (5) ------------------------- 

U (6) and W (6) ----------------------- 

V (7) and W (7) ------------------------- 

Disconnect the two cables after the test from both windings. 

Drying damp windings 

 Tools: power source furnace 

 Electric current drying: During electric current drying, the heating current should be set at 
approx. 50 % of the rated current. 

 All the phases should be loaded evenly for 12 hours and the stator winding temperature 
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must not exceed 100 °C. 

Furnace drying:  

 During furnace drying, only the stator is dried for approximately 12 hours at 100 °C. 

Checking and repairing the insulation of the stator winding:  

 Preliminary work: Stator winding cleaned  

 Tools: electric torch  

 Consumables: silicon sealing compound  

After the cleaning process, check the covering varnish of the coils (impregnation) for cracks 
and surface defects and, if necessary, it should be repaired. 

 Check the covering varnish of the coils and the coils themselves for cracks and surface 
defects. In this connection, one can use an electric torch. 

 If a fault is detected it must be repaired. This occurs with the same tapes as during 
assembly. 

 Subsequently, a fresh impregnation is carried out. 

Checking the electrical connectors and repairing accordingly: 

After the cleaning process, check the covering varnish of the coils (impregnation) for cracks 
and surface defects and if necessary, it should be repaired. 

Assembling the emergency supports 

 

 Lubricate the threads of the hexagon head screw (48) and the hexagon head ribbed flange 
bolts (49) with Fitting grease MOLYKOTE P40. 

 Fasten the emergency support DE (8) with two hexagon head ribbed flange bolts (49) and 
a hexagon head screw (48). 

 Fasten the emergency support NDE (9) with two hexagon head ribbed flange bolts (49) 
and a hexagon head screw (48). 

 Tighten the hexagon head ribbed flange bolts (49) with a tightening torque of 210 Nm and 
the hexagon head screw (48) with a tightening torque of 300 Nm. 

Assembling the air hood and the grids 
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Consumables: screw locking agent Loctite 243  

 

Disassembling the grids and the air hood 

Note: Mass of air hood = 28.2 kg  

1 Place the air hood (3) onto the air outlet flange of the stator. 

2 Apply some screw locking agent LOCTITE 243 to the threads of the ten hexagon socket 
head cap screws (52). Fasten the air hood (3) with the ten hexagon socket head cap 
screws (52) and tighten crosswise with a tightening torque of 80 Nm. 

3 Apply some screw locking agent LOCTITE 243 to the threads of the sixteen hexagon head 
ribbed flange bolts (46). Fasten each grid (4) with eight hexagon head ribbed flange bolts 
(46) and tighten crosswise with a tightening torque of 50 Nm. 

Installing the cylinder roller bearing NDE 

Tools:   Torque wrench  

Grease gun 

Consumables: Fitting grease Molykote P40 

 Roller bearing grease Servoplex SHC 120 
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Installing the cylinder roller bearing NDE and the lubricating nipple cover  

 Check function of lubricating nipple (56) and replace if necessary. 

 Fill up the chamber behind the cylinder roller bearing (11) and the pipes for lubricating 
with roller bearing grease Servoplex SHC 120. 

 Fill the inner side of the cylinder roller bearing (11) completely with roller bearing grease 
Servoplex SHC 120 and install it to the stator. 

 Apply some Fitting grease Molykote P40 to the threads of the two hexagon head screws 
(66). 

 Fasten the lubricating nipple cover (21) when necessary with a new seal (22) and the two 
hexagon head screws (66). Tighten with a tightening torque of 30Nm. 

  

Installing the end shield DE and the cylinder roller bearing 
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Assembling the end shield DE to the rotor: 
Preliminary work: pre-assembled and fine balanced rotor  

 Tools: induction bearing heater with demagnetization and temperature test 

probe, grease gun, 1 lifting eye bolt M16 with hexagon nut M16 

 Consumables: roller bearing grease Servoplex SHC 120 fitting grease Molykote P40 

Note: Use adequate hoisting device for installing the end shield DE.  Mass = 

56.3 kg. 

 Install the lifting eye bolt (T4) to the end shield DE (5). 

 Heat the the intermediate ring (31) inductively to 80°C and push it onto the 

rotor shaft- 

 Heat the inner ring of the cylinder roller bearing (10) to 120 °C and push it 

onto the rotor shaft. Lock the parts form-closed until they cooled down. 

 Heat the inner ring of the cylinder roller bearing (11) and push it onto the rotor 

 shaft. Lock the inner ring form-closed until it has cooled down. 

 Check function of lubricating nipple (56) and replace if necessary. 

 Fill up the chamber behind the cylinder roller bearing (10) and the pipes for 

lubricating with roller bearing grease Servoplex SHC 120. 

 Fill the inner side of the cylinder roller bearing (11) completely with roller 
bearing grease Servoplex SHC 120 and install it to the stator. 

 Fill the waste grease channel completely with roller bearing grease Servoplex 

SHC 120. 

 Apply some Fitting grease Molykote P40 to the threads of the six hexagon 
head screws (51). 

 Install the slotted spring pin (54) to the end shield DE (5) and the slotted 

spring pin (55) to the labyrinth ring DE inside (18). 
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 Install waste grease cover (23) with a new waste grease cover sealing (24)  and 
the six hexagon head screws (51). Tighten with a tightening torque of 12 Nm. 

 Install the labyrinth ring DE inside (18) to the end shield DE (5) taking care of the 
orientation - slotted spring pin (55) must fit to opening in the end shiled DE. 

 Apply some Fitting grease Molykote P40 to the groove in the rotor support DE 
(6), lubricate the O-ring (69) and the threads of the six hexagon socket head cap 
screws (50). 

 Push the rotor support DE (6) onto the slotted spring pin installed in the end 
shield DE (5) and take care of the O-ring (69). 

 Fasten the rotor support DE (6) with the six hexagon socket head cap screws 
 (50) and tighten crosswise with a tightening torque of 120 Nm. 

 Lubricate the labyrinth rings of the end shield DE (5) and of the ventilator. 

 Heat inductively the end shield DE (5) to 100 °C. Bring the pre-assembled end 
shield with the help of a hoisting device in position and push it onto the 
ventilator and keep it form-closed until it has cooled down. 

 Lubricate the labyrinth rings of the rotor support DE (18) and the labyrinth ring 
DE outside (17). 

 Heat the labyrinth ring DE outside (17) to 120 °C and push it in to the rotor 
support DE (18) and the rotor shaft. Keep it form-closed until it has cooled 
down. 

 Remove the lifting eye bolt (T4) from end shield and install it to the DE of the 
rotor shaft. 

Installation of the rotor:  

Preliminary work: end shield installed to the rotor 

 

Installing the rotor to the stator 

 Fasten the shaft extension (T1) with the four hexagon socket head cap screwsT2) to 
the rotor's NDE. 

 Push on the extension tube (T3). 

 Attach the hoisting devices to the extension tube and the lifting eye bolt (T4). 
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 Lift off the rotor and position it in front of the stator's DE. 

 Lubricate the polished surfaces on the end shield DE (5), the stator and the labyrinth 
rings of the labyrinth ring NDE with Fitting grease Molykote P40. 

 Install the two mandrels M16x40 to the stator. 

 Lead the rotor carefully into the stator. 

 Apply some Fitting grease Molykote P40 to the threads of the hexagon head ribbed 
flange bolts (49). 

 Fasten the end shield (5) with the hexagon head ribbed flange bolts (49) to the stator. 
Remove the two mandrels and screw in the two remaining hexagon head ribbed 
flange bolts (49). Tighten crosswise with a tightening torque of 210Nm.  

 
Installing the shaft extension 

 Remove the extension tube (T3). 

 Remove the shaft extension (T1) by unscrewing the four heaxagon socket head cap 

screws (T2). 

 Install the angle ring (11a) HJ318 of the cylinder roller bearing (11). 

 

 

 Fill up the cylinder roller bearing with roller bearing grease Servoplex SHC 120  and 
lubricate the polished surfaces of the bearing cover NDE (7). 

 Install the bearing protection ring (20) to bearing cover NDE (7). 

 Apply some screw locking agent LOCTITE 243 to the threads of the four hexagon head 
ribbed flange bolts (64). 

 Install the shaft end plate (19) with the four hexagon head ribbed flange bolts (64) and 
tigten them crosswise with a tightening torque of 50 Nm. 

 Put the O-ring (72) on to the bearing cover NDE (7) and lubricate  the  O-ring and the 
polished surfaces of the bearing cover NDE. 

 Apply some Fitting grease Molykote P40 to the threads of the hexagon head ribbed flange 
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bolts (64). 

 Install the bearing cover NDE (7) to the stator with  the  bore  holes  for  the    shipping 
locks upwards  and fasten it with the eight  the hexagon head ribbed  flange bolts (64). 

 Tighten the hexagon head ribbed flange bolts (64) crosswise with a tightening torque 

of 120 Nm. 

 Check the bearing clearance in mounted state. 

 Bearing clearance DE radial: 66- 151 µm 

Bearing clearance NDE radial: 45- 126 µm 

 

Finishing operations 

Finishing operations 

Preliminary work: traction motor assembled 

 Installing the speed sensor. 

 Paint the polished locations after completing all maintenance work; check and   repair the 
corrosion protection. 

 Check the   ground connection. This must   be   free   from   coating and contamination. 

 Check that the ground label is available and still legible - replace if necessary. 

 Check that the lubrication plates (25) and the rating plate (27) are available and still 

legible - replace if necessary. 

 Check that the connection scheme (14) is available and still legible - replace if necessary. 

 Install the shipping lock to the DE when traction motor is not assembled immediately to 
the gear box. 

 Attaching the traction motor to the gear box (refer to the gear box documentation). 

 Install the traction drive to the bogie. 
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 To do electrical connection. 

 Connect the earthing strap to the earth pin with washer (41), spring washer 

 (43) and hexagon head screw (42). 

 Connect the cable of the speed sensor and the thermal sensor. 

 Carrying out a test run: 

o Allow the traction motor to run for at least 15 minutes at 1500 per min. 

o In doing so, pay attention to unusual noises, vibrations and heating at the 

bearing positions 
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6.5 Trouble Shooting  
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Note: For further details, please refer to OEM’s manual. 

 


