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1. Titles :
Procedure for impregnation of induction motors.

2. Application :
Auxiliary motors of all Electric locomotives and Electric Multiple Units.

3. Object :
3.1 Railways have reported auxiliary motor failure due to various reasons. One 

of  the  most  important  and  common  cause  is  the  failure  of  inter-trun 
insulation of the enamelled wire windings.

3.2 Investigations  have shown that  these failures  can be minimised  following 
proper varnish selection/application, thereby making the winding more rigid 
and preventing  vibration/relative motion between wires.

4. Reference Drawing :
No. SK. EL. No. 3455

5. Details of Special Instructions :
5.1 Impregnation tank as per enclosed schematic shall be used for auxiliary motor 

impregnation. Till this facility is developed the impregnation in ordinary tank 
may be resorted to following general guide lines.

5.2 Impregnation procedure :
.1 Pre-heat the stator in the oven for two to three hours at 1200C and cool 

the same in the oven or  outside to 600C before carrying out dip 
impregnation.

.2 Place the motor stator to be impregnated, vertically after it has been 
cooled to 600C in the tank. Regulate varnish rise rate and ensure that 
varnish rises upto motor level, from the motor base, in 1 hr. This shall 
be achieved as per procedure indicated in the drg.

.3 Allow the motor to get soaked in varnish for minimum period of 1 
hour.

.4 Drain the varnish from the tank at speed regulated as per procedure 
shown in  Drg. , in 1 hr. from motor top to bottom surface.

.5 Allow the impregnated unit to drip for 10 minutes. Mark the direction 
in which the motor has been kept during driping.

** This supersedes SMI No. SMI/E-10/002.



.6 Reverse the stator direction and allow it to drip for 10 minutes.

.7 Motor is now ready for baking. The procedure of baking shall be as 
per foregoing para.

6. Remarks :
As  per  revised  insulation  scheme  of  the  auxiliary  machines  Dr.  Beck's 
Elmotherm  F-40  varnish  has  been  recommended.  The  detailed  special 
instructions  indicated  below  pertains  to  use  of  only   Elmotherm  F-40  as 
impregnating varnish.

6.1 Keep the oven at an initial temperature of about 900C and place the job inside 
the oven.

6.2 Maintain oven temperature of about 900C for 6 hours (this is to provide the 
solvent  ample  opportunity,  to  voltalize  without  fear  to  premature  film 
formation which, if formed would  prevent further escape of solvent from the 
deeper windings.

Note : The temperature specified do not  refer to  the temperature of the air  in  the 
oven, but are intended to apply to the interior of the slots and to those parts of 
the windings which are most unfavorably situated.

6.3 Rise  over  temperature  to  1600C  in  approximately  two  hours.  Ensure  that 
minimum value of temperature reaches all  parts  of the windings.  This will 
ensure thorough cure of the impregnated windings.

6.4 Maintain oven temperature 1600C, 1 to 2 hours.
6.5 Remove the motor from the oven and allow it to cool up to 600C, impregnate 

the motor in the varnish as mentioned 5 (.4 to .7) and cure as per para 6.2 to 
6.4. However at this stage baking at 1600C shall be done for 16 hours.

6.6 Epoxy GEL Coat : 
Allow the motor to cool to ambient temperature. Apply Epoxy GEL coat two 
cycles  on  in  the  stator  overhang  portion  as  per  procedure  enclosed 
in Annexure - I.

7. Periodicity of implementation :
7.1 As soon as possible on all motors after rewinding.
7.2 On the auxiliary machines in service after 2 years of service 20000 hours the 

motor, re-impregnate as per procedure described earlier.

8. Precautions :
8.1 In view of the aggressive solvent vapor of F-40, no other components treated 

with other varnishes should be heated in the oven.
8.2 As a precaution the check tank varnish periodically for sludge formation / 

contamination  and  if  necessary  take  steps  for  filtration  through  phosphor 
Bronze wire mesh (150 mesh size)/muslin cloth.

8.3 Check the tank varnish periodically (once in 6 months) for viscosity,  solid 
contents etc. 

9. Distribution :

As per list attached.      
  (Kewal Kumar)
for Director General 

ANNEXURE  - I



EPOXY RED GEL COAT FINAL FINISHING PAINT FOR  CLASS 'F'
1. This procedure is recommended for adoption on the auxiliary  machine stator 

overhangs  to  obtain  glossy finish,  with  high  track  resistance  and moisture 
proofing.

2. Material :
i) Epoxy Red GEL Coat - 100 parts by weight
ii) Diluent Debecket 'C: - 10 parts by weight
iii) Hardner EH 411  - 40 parts by weight
iv) Thinner E for above Resin  - 25-30 parts by weight
The proportion of Thinner E  needs to be adjusted depending upon the ambient 
temperature and mix viscosity desired.

(ALL THE ABOVE MATERIALS ARE TO BE PROCURED FROM DR. 
BECK & CO. LTD. INDIA)

3. Preparation of the Resin 
3.1 The resin and the diluent should be first thoroughly mixed in the proportion 

given above. The hardner shall then be added and mixed thoroughly. In order 
to bring down the viscosity of the resin mix suitable for brush/spray coating 
the thinner specified above or MEK solvent could be added to a maximum of 
15 parts by weight.

3.2 The pot life of the above mix is about 45 minutes after addition of the hardner. 
Therefore,  while  preparing  the  mixture  resin  should  be  mixed  in  a  small 
quantity of maximum of 2 kg. mix at a time.

4. Application :
4.1 Apply  the  above  mix  to  the  auxiliary  machine  stator  overhangs  with  a 

brush/spray gun ensure that this penetrates the voids, to maximum extent, in 
the stator overhang.

4.2 Allow the stator overhang to dry in open atmosphere for 16 hrs.
4.3 Bake the overhang in the overn for 4 hrs. at 800C
4.4 For second coat, repeat steps as per para 4.1 to 4.3 above.

5. Precautions :
i) After  application  of  each  mix,  the  spray  gun  should  be  throughly 

cleaned.
ii) Epoxy barrier  cream (i.e.  Kerodox)  should  be  used  to  prevent  skin 

irritation, if any.
iii) Suitable breathing mask should be used during continuous working.






