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PREFACE 
 A large length of track, in Indian 
Railways has been welded into short 
welded rail or long welded rails. A number 
of Alumino thermit welds are being added 
in the existing track due to replacement of 
defective weld or destressing of LWR etc. 
Long welded rails and short welded rails 
conversion from SWR or single rail track 
respectivel;y is being done by field staff. 
The subject of Do and Don’t for welding 
technique , procedure and maintenance etc. 
assumed considerable importance with 
such intensive welding. There is need for 
taking a proper method of welding 
perfecting the technique and ensuring 
highest standard of quality control. This 
Do and Don’t handbook, therefore, covers 
various aspects of A.T. welding method 
and technique therefore as also quality 
control. This book has been prepared for 
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field staff etc. PWIs who are directly 
supervising the welding of rail joints. 
 
 This booklet does not superceed 
any existing instruction from Railway 
board, IRPWM, RDSO etc. 
 
 I am grateful for the assistance 
given to me by Shri Sunil Gupta 
STA(Civil), who prepared the matter in 
simple for me and done Hindi translation. 
Data entry done by kum. Sangeeta Sinha, 
DEO. 
 I would also welcome any 
suggestion for addition and improvements. 
 
31.08.98 
CAMTECH           ( R.S.Dubey ) 
GWALIOR                    Jt.Director(Civil) 
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THERMIT WELDING 
 

Do’s 
 
1. Full rail length should be 

supported on at least ten wooden 
blocks on either side of proposed 
weld in case of welding of rails 
on cess and rails to be properly 
aligned held in position. Welding 
should be carried out on proper 
cess and not on the ballast 
shoulder. 

 
2. In case of in-situ welding rail 

fastenings of at least five sleepers 
on either side of proposed weld 
should be loosened. 

3. Ensure that rails are with nil 
battering and hogging at their 
ends. 



Camtech/C/07                                                                      
  

Do’s and Dont’s on Thermit Welding                 June, 98 
 

2 

4. Ensure that portion being used 
matches with type and chemistry 
of rail. 

 
5. Rail ends should be cleaned with 

wire brush and K.oil. 
 
6. Rail should be cut straight and 

square by sawing or using 
abrasive disc cutter and not by 
flame cutting. 

 
7. Gap at rail joint prior to welding 

should be as under : 
         SPW                  = 25 ± 1 mm 
         Wider gap welding  = 75 ± 1 mm 
 
8. Ensure correct alignment of rails 

prior to welding. The joint shall 
be kept higher by 3 to 4 mm for 
72 UTS rails and 2 to 2.4 mm for 
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higher UTS rails when measured 
at the end of 1m straight edge. 

 
9. Ensure that prefabricated moulds 

are as per the welding technique, 
free from any moisture and 
cracks. 

 
10. Prefabricated mould should be 

dressed w.r.t. actual rail profile 
being welded prior to their 
fixing. 

 
11. Prefabricated mould should be  

centrally fixed and centre lines of 
two halves of prefabricated 
moulds should coincide with 
each other. 

12. Ensure that mould shoe are in 
proper shape. 
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13. Prefab mould/ shoe should be 
gently pressed to ensure flush 
fitting. 

 
14. The gap between mould and the 

rail should be packed firmly with 
luting sand to prevent leakage of 
liquid weld metal. 

 
15. Ensure that no foreign elements 

should be mixed in luting sand. 
 
16. For proper and uniform 

preheating of both rail ends, 
vaporiser should be placed at 
proper height. Maximum height 
of Goosen neck from rail top 
should be 40mm. 

17. Ensure that crucible is properly 
dried/ changed and repaired prior 
to pouring of portion. 
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18. Ensure that thimble is dry & free 
from moisture and thimble shape 
is round and dia is as under : 

 
 72 UTS rails -  14mm to 

16mm 
 90 UTS rails -  18mm to 

20mm 
 
19. Max. height of crucible from top 

of prefabricated mould should be 
50 mm. 

 
20. Workability of pressure gauge 

fitted on petrol tank in case of air 
petrol heating and gauge fitted 
on oxygen & LPG cylinders in 
case of preheating with Oxy-
LPG mixture, should be checked 
before carrying out welding of 
rails. 
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21. Ensure that portion bags are 
properly sealed & intact at the 
time of opening. 

 
22. 90UTS portion should be used 

when welding of 72 UTS & 90 
UTS rails is being done under 
unavoidable circumstances. 

 
23. Portion being used should not be 

more than 2 year old provided 
packing is intact and there is no 
entry of moisture. 

 
24. Portion should be properly 

stored at the site of welding so as 
to prevent entry of moisture. 

 
25. Following parametres of traffic 

block, preheating pressure and 
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preheating time should be 
adhered to welding of rails. 

 
     Preheating with           Preheating with 
        air petrol              Oxy-LPG 
           mixture             mixture 
     SPW   Wider gap      SPW   Wider gap 
 
Traffic block  
(in minutes)   60       70          50          50 
 
     Preheating with           Preheating with 
       air petrol            Oxy-LPG 
          mixture           mixture 
      SPW    Wider gap            SPW 
 
Preheating  
pressure      100 to       100 to            2.0 to 
       110 PSI    110 PSI          2.5 kg/ cm2 
                 (LPG) 
 
                 7.0 to 
                              8.0 kg/ cm2 

                                 (Oxygen)    
Preheating 
time(in min.)  10 to 12   10 to 12      2.5 to 3.0             
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26. Ensure proper plugging of 
crucible 

 
27. Portion should be thoroughly 

mixed in the pan before pouring 
it into the crucible for ignition. 

 
28. Ensure reaction time of ignition 

of portion as 20 ± 3 seconds and 
portion in the crucible should be 
covered by crucible cap. 

 
29. Molten metal should be tapped 

within 20 ± 3 seconds after start 
of reaction. 

 
30. In case of 90 UTS rails, 

controlling of cooling should be 
ensured by post heating of rail & 
flange upto 50 cms on either side 
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of mould box with the help of 
vaporisor. 

 
31. Bottom half of prefab mould 

should be preserved at the time 
of demoulding to ensure 
controlled cooling. 

 
32. Chipping of hot metal should be 

done within 4 to 5 minutes of 
pouring of molten metal into the 
gap with the help of weld 
trimmer. 

 
33. In case of in-situ welding, newly 

welded joint should be supported 
on wooden block, joggle fish 
plated and first train should be 
passed with restricted speed after 
rough finishing of joint after 30 
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minutes minimum of pouring of 
molten metal. 

 
34. Ensure final finishing of joint  

within 24 hours of its execution, 
to the following tolerances. 

 
 a) Vertical alignment   

      +1 mm     (at the end of 1.0m 
 - 0 mm     straight edge) 

 
 b)  Lateral alignment  
  = ± 0.5mm on 1.0 m straight edge. 
 
 c) Finishing on sides of head of welded 

joint 
     = ± 0.3 mm on 10cm straight edge  
 
 d) Finishing at top table surface  

+ 0.4 mm   (at the end of 10 cm 
 - 0.0 mm     straight edge). 
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35. Ensure that there is no chisel 
mark on rail surface after final 
finishing. 

 
36. Ensure that 100m on either side 

of weld is destressed at the time 
of permanent repairs in LWR/ 
CWR panel as per instructions 
laid in LWR manual 1996. 

 
37. Ensure that each weld bears 

distinctive mark indicating 
month, year, agency, welder’s 
code & weld no., punched on an 
aluminium streep and fixed to the 
web of rail with epoxy adhesive 
at 300mm from the joint. No 
punch marking should be done 
on the rail and particulars of 
welds are recorded as per 
proforma circulated by Railway 
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Board. Moreover weld collars 
should be painted. 

 
38. Ensure that trimming of all new 

welds are done with the help of 
weld trimmer and grinding with 
the help of weld profile grinding 
trolley. 

 
 
 
 
 
 
 
 
 
DON’Ts  
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1. No ultrasonically untested rail 
should be welded. 

 
2. No A.T. welding should be 

carried out by incompetent staff. 
 
3. Don’t weld second hand rail 

without its end cropping. 
 
4. Don’t cut the rails by flame 

cutting. 
 
5. Don’t weld rails having 

battering/ hogging and without 
cleaning rail ends with wire brush 
and K. Oil. 

 
6. Don’t weld rails having bolt 

holes at the ends. 
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7. Don’t use consumable items like 
portion, luting sand if their 
validity has expired. 

 
8. Don’t use worn out and 

defective welding equipments. 
 
9. Don’t carry out in-situ welding 

during inadequate traffic block. 
 
10. Don’t use damaged prefabricated 

moulds. 
 
11. Don’t add any extra material in 

the premixed luting sand. 
 
12. Don’t use loose portion. 
 
13. Don’t add or subtract any 

material from the portion. 
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14. Don’t carry out welding in rain. 
 
15. Don’t pour portion into the 

crucible without mixing it 
properly in the pan. 

 
16. Don’t pass the first train over 

newly welded joint without its 
rough grinding joggle fish plating 
and wooden block support, in 
case of in-situ welding. 

 
17. Don’t pass the train before 30 

minutes after pouring the molten 
metal. 

 
18. Don’t carry out welding at 

incorrect pressures of 
compressed air petrol mixture, 
O2 and LPG (in case of Oxy-
LPG preheating). 
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19. Don’t remove/ loosen the wedge 

used for aligning the rail ends 
prior to 20 minutes after 
trimming i.e. prior to weld had 
fully cooled down. 

 
20. Don’t remove/ loosen the rail 

tensor prior to weld has fully 
cooled down. 

 
21. Don’t store the portion at a place 

having dampness. 
 

***** 
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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, and 

Utilisation. 

If you have any suggestion & any specific  
comments, please write to us : 
 
Contact person :     Joint Director (Civil) 
 
Postal Address  :     Indian Railways,                

Centre for Advanced 
Maintenance Technology  

                                Maharajpur, Gwalior 
                                Pin Code – 474 020 
 
Phone           : (0751) - 470869, 470803 
Fax           : (0751) - 470841 
 

 
OUR OBJECTIVE 


