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STANDARD CRUCIBLE 
 
 
      OXY PROPANE 
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PREFACE  
 
 
 
This manual is made to help welders and company heads for welding operations, organization, and follow-up 
welding site works.  

However it cannot replace the Railways specifications documents (when available) concerning execution of 
welding operations and   reception of works, determined by the customers. Only these documents must be 
applicable by the customers.  
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SAFETY 

     
Whenever possible work within the track  

Wear gloves, goggles, leggings, safety shoes. 
 
 

1 - PREPARING THE JOINT TO BE WELDED 
 
 

�  Dismount fasteners   on either side 
of the joint to be welded 

- on 3 sleepers in alignment- on 6 sleepers in curve 

> 6 > 6 Curve 
Alignment  

 

�  Clean and brush the ends of the rail in order to eliminate all   
traces of grease or oxidation.  

�  Check the dimensional quality and note the anomalies  
 

 

2 - AJUSTING THE JOINT  
GAUGE  

 

2.1 - Welding gap realization  

�  Welding gap: 25 +/- 2 mm on F and 68 +/- 3 mm on L 
The four measurements 1-2-3-4 taken must fall within 
the tolerances span: 
 
23mm to 27mm on F 
65mm to 71mm on L  

When the rail is cut in two times, the difference between 
the two planes which correspond to the cuts must not 
exceed 1, 5 mm. 
 
In order to obtain this welding gap use disk rail saw. It is 
strictly forbidden to weld directly on cuts made with a 
blowpipe 

 
�   Caution !  Strictly follow the safety instructions (notice) concerning  
 the use of your saw. If the notice is not available, inform the  
 operator of these instructions. 

Steel hammers, sledge hammers, steel wedges are 
not be used 

2.2 - Horizontal adjustment  

Prior the welding, the rails must form a point so that 
after welding, the value of the deflection will be checked 
after the finish grinding. The peak is:  

On 25mm “F” gap =1mm peak 
On 68mm   “L” gap = 3mm peak 

    F = 25mm 

    L = 68mm 

 

Straight  edge 

Take measurements approximatively 50 mm from 
the ends of the straight edge.  
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2.3 - Rail alignment  
Straight 

�  Align the internal side of two rails, the inside of the 
track. 

 
Nota : in curves with a radius < 500 m use gauge tie rods 
 
 

2.4 - Twisting of the rails 

�  Inclinations of the two rails must be carefully checked 

- the inside surface of the railhead (1) ; 
- the base of the seam of the rail (2). 
 

 

3 - WELDING KIT 
 
The reference numbers indicated on this label must 
be maintained. No claim shall be taken into 
consideration without this information. 

 

UIC 60 PLA 68 

Rail Process Gap 

D44      PLA 68    D 

Charge    Process        Gap Grade 

7V9630 

Batch 

 

 

4 - SETTING THE MOULDS AND LUTING 
 

4.1 - Setting the moulds 
 
� Position the clamp assembly in relation to the gap  
 axis. 

�  Place each half mould in its frame. The levers are placed  
 toward the inside in open position. 

�  Set the half mould over the rail joint, center it above and  
 below in relation to the gap axis. 

�  Maintain this half mould in position and tight the screw  
 of the clamp assembly. 

edge 

2  x  1/2  Moulds 

Charge 

Bottom 
Briquette 

Plug Automatic 
thimble  and 
magnesia 

lever 

screw  
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�  Position the second half mould, centre it above and  
 below in relation to the axis of the gap. The two half moulds  

 must never be offset from one another.  

�  Finish fitting and adjustment (centering) of both half  
 moulds.  
 
�  Loosen the screw of the clamp  
 
�  Centre moulds in relation to the gap axis  
 
�  Tighten the clamp sufficiently (without breaking the moulds  
 by excessive tightening)  
 

�  Verify that no sand has entered into the moulds  
 
 
 
4.2- Preparing and luting the   bottom briquette  
 
�  Place the bottom briquette in its base plate. Verify that it  
 rests correctly on the base plate (does not wobble),  

�  Apply a strip of luting paste on the two recesses on  
 either side,  

�  Place the briquette - base plate assembly,  

�  Attach the fasteners to either side,  

�  Check the centering of the plate in relation to the moulds, �  

Take hold a locking handle with each hand,  

�  Turn both hands at the same time.  

It is available to cover the moulds with cardboard when the 
bottom plate has been positioned  

 
 
 
4.3 - Luting the moulds  

�  Apply a continuous paste trip all around the perimeter  
 of the mould  
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The  good  execution  of  preheating  is  essential   for  the  life    span  of  
 the  weld.  It  is  thus  compulsory  to  respect  carefully  the  
 specifications  described  below .  

 
 

5 - PREHEATING  
 

5.1 - OXY-PROPANE PREHEATING  
(Ref p14 preheating tools)  

 
Preheating is an operation of major importance. Its function  
lies in the elimination of residual humidity from the moulds  
and to raise the temperature of the rail ends to a determined  
value characterized by the process. 

 

5.1.1 It is specified: 1 oxygen cylinder 
1 propane cylinder 

 

We recommended 

- a blowpipe equipped with its support 
- 1 oxygen pressure reducer 
- 1 propane pressure reducer 
- 10 m of hose for oxygen �  10/17 mm norm NFT 47  
- 10 m of hose for propane �  10/17 mm norm NFT 47 

 

5.1.2 Preheating adjustment 

�  Make sure that the propane and oxygen cylinders are full  

 enough for the duration of the operation 
 
 

�  The distance (d) between the end of the blowpipe nozzle  
 and the top of the rail is 70 mm 
 

�  Pressures     oxygen 1.5 bar (22 PSI) 
Propane   0.4 bar (6 PSI) 

They are preset on the pressure reducers while the taps on the  
 burner are fully opened. 

 

�  Fit the blowpipe in its support and centre the nozzle in the  
 moulds 

pressure    reducer 

d 

22   PSI 6     PSI 
1.5 BAR 0.4  BAR  



 

 
 

 
 
 
 
 
 
 
 
 
 
 
�  Remove the blowpipe from its support  
 

5.1.3 - Lighting the blowpipe  
 
�  Open the propane taps, light the blowpipe at the same  
 time  

�  Open progressively the propane and oxygen inlet. The  
 dart must be well clamped to the nozzle and should be around  
 15 mm.  

�  Fit again the blowpipe in its support and centre the  
 nozzle in the moulds. The four side pipes must release  
 gases in an even and symmetrical way.  
 
�  Place the plug on the moulds by the exhaust.  

 
Propane and oxygen pressures must be maintained 
throughout the duration of the preheating Caution: low 
temperatures  

00:00  

5. 1.4 - Wait for the blowpipe to  

operate for:  

 
 

5.1.5 - Once the 
preheating is completed, first turn the  
 propane feed off, then the oxygen feed, taking care not  
 to damage the inside walls.  
 
�  Place the slag tray  
�  Seal the parting line between the slag tray and the  
 moulds.  

�  Place the plug by means of the relevant gripping tools.  
 (§7.3).  

�      Caution!   No waste of   time shall occur between the end of  

 preheating operation and pouring work (maximum 1 minute).  
 Operations will have to flow one to the other without any interrup- 
 tion.  

 
 
 

- management@railtech.fr  

 F(25mm) L(68mm) 
91 Lbs 

RR 
5 

minutes  
6 

minutes  

UIC 54 
6 

minutes  
7 

minutes  
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6 - STANDARD CRUCIBLE  
 
Preparation of the crucible, 2 possibilities:  

��  First possibility:  
Light the blowpipe inside the crucible and leave a light until the bottom is red and no more vapor 
escapes.   (Approximate time for the operation: 20 minutes).  

�  Second possibility:  
Heat the crucible for approximately 5 min with the blowpipe. Fell up the crucible with an heating charge  

 (red package) or a downgraded (dry) welding load and continue on the welding operation in a dry crucible.  
��  Caution! Never carry out a "false casting" operati on in a damp crucible   (snow - rain)  

 
 
 

7 - CASTING  
 

7.1   Centre the crucible  
 
Position the crucible and adjust it on its frame.  

The space between the bottom of the crucible and the top of the mould  
 is 25 to 30 mm;   casting is done at the centre of the plug.  
 

7.2   During the preheating of the moulds :  

�  Place an automatic thimble in the metal crown of the  
 crucible, using thimble tongs and pack the thimble 
lightly.  

The automatic thimble may only be used for one casting operation  
and must be destroyed within a few minutes after the end of the 
casting.  

 

�  Pour the contents of the magnesium oxide packet around  
 the distributor.  The aim of this operation is to seal the thimble and  
 crucible and to protect the base of the crucible.  

�  Pour the welding charge in the crucible.  
 
 
�  Important  ! It is important that only the welding charge delivered with  
 the Kit be used.  Never mix the contents of two different Kits (never use  
 moulds from one Kit, the welding charge from another, the thimble  
 from a third, etc ...). Never use a welding charge sack that is gutted  
 or incomplete.   Do not add anything.   Never mix t wo welding  
 charges.  
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7.3 - Reaction  
Once the preheating is completed  

�  Place the slag tray and seal the parting line between the  
 slag tray and the moulds.  

�  Position the plug and pack lightly, in order to prevent it  
 from rising under the ferrostatic pressure of the metal  
 in fusion.  

�  Pivot the crucible over the moulds.   The crucible must be  
 correctly centered on the mould and rail axis.  

�  Ignite the igniter by rubbing it (or more simply by contact with  

 the internal wall of a mould mat is still red-hot),  

�  don’t dip the igniter too much, only stitch it into  the  

 portion (3 cm). Tapping time is affected by too long.  

 The measured values can be under the min. value i.e.  

 17 seconds.  
 
�  Put the cap on the crucible.  

�  The reaction develops in a few seconds and the pouring  
 will automatically take place at the end of the reaction.  
 The excess corundum, which is the result of the  
 aluminothermic reaction, should be poured into the  
 appropriate tray.  

�  The crucible is then removed, as well as all of the  
 equipment needed to use it  
 
 
 
8 - WITHDRAWING THE SLAG TRAY  
 
�  Break off the solidified corundum lip located between  

the moulds and the receiver. If such operation is not performed, To be avoided 

the lip might cause leakage due to luting paste and sand being 
both driven away.  

Water  

�  Caution   !    The slag tray must be removed only after its content  
 has started to solidify. Never place the receiver or pour its content  
 on a wet or frozen floor, nor on a sleeper, nor, even worse, may it  
 be thrown into water. Accordingly, the slag box shall be laid on a  
 metal plate standing by.  
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9 - DeMOULDING  
 

�  Wait 5 minutes  after pouring before to remove the base  
 plate and the mould frames.   

�  Using the hot cut chisel, cut the upper part of the mould and  
 tilt the broken part.  
 
�  Caution! Do not demould if the steel has not yet set.  
 
 
 
 

 

10 - SHEARING  
 

Shearing with a sledge hammer is to be avoided  

It is proposed to shear with a shearing machine. This  
method insures a better profile of the weld. Blades must be  
adjusted in height, at a minimum of 3 mm over the running  
surface.  

This operation may take place when the weld has set long 
enough but before it has become cold approximatively,  

 9½ minutes  after pouring.  

�  Clean the sand around the excess metal using a metallic  
 brush  

�  Place the shearing machine on the rail  

�  Activate the lever for shearing  

�  Remove the shearing machine rapidly after use  
 

11 - REMOVING THE RISERS  

�  Removed the risers with an hot cut chisel and sledge  
 hammer in two   operations:  

�  Crizzling when the metal is still mild so that a priming gap  
can be created. This primary operation must be carried out quickly after  
the  shearing,  otherwise  a  too  cold  metal  would  make  this operation 
most difficult.  

�  Removal the entire pipe when the metal is cold.  
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12 - ROUGH GRINDING  

�  Grind the running surface and the intern surface  

�  No metal excess thickness above 0.5 mm must remain on  
 the top of the rail head as well as on the lateral surface  
 concerned with the running surface.  

The temperature of 350°C is reached around 30 minut es 
after tapping.  

 
 
 
13 - FINISHING WELDING  

 
 
Finishing grinding is meant to get rid of any geometrical 
discontinuity due to welding.  

�  Finish grinding after welding has been carried out and, after  
 the welded section has been used several times on traffic.  
 
 
 

14 - CLEANING  
 

�  Remove any remnant sand or felt,  

�  Remove all burrs with the help of a grinding wheel, �  

Grind the risers  
 
 

15 - MARKING AND TRACKING  
 
�  Mark by punching digits, 8 to 10 mm high, which will be  
 located on the head flank opposite the tread area and  
 placed vertically to the cast part..  

This marking will show:  

.  Number of month when welding was completed (from01to12)  

. The two last digits of year of welding,  

.  The welder agreement number,  

. The number of the welded part (if such numbering is to 
be backed up with relevant filing).  
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16 -   WELDING TOOLS  
 
 
 

4  
 

7  
 
 

6 12 

9 8 

1 1  
 
 
 

5  
10  

 
 
 
 
 
 

3 2 1 
 
 
Nbr Nature Ref Nbr Nature Ref 
 

1 Set of side plates 83200002 7 Crucible lid 82422502 
 
2 Base plate 83100003 8 Crucible support 81322310 

 
3 Clamp assembly 81250704 9 Axial crucible stand 81311264 

 
4 Luting paste 10 kg 83661130 10 Slag tray 81532010 

 
5 Standard crucible 81422010 

11 Thimble rod DDA 81431710 

6 Seated crucible 81450421 
12 Plug tools 83432920 
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17 -   PREHEATING TOOLS  
 
 
 
 
 
 
 
 
 
 
 
1 Railtech blowpipe 11231007 

2 Propane hose 10 m 39960003 

3 Oxygen hose 10 m 39960006 

4 Flash back arrestor gas 48302028 

5 Flash back arrestor oxygen 48302029 

6 Manometer propane equipped with connector cylinder and protection    48102016 

7 Manometer oxygen equipped with connector cylinder and protection 48102015 

8 Manometer protection   oxygen or propane 48101009 

9 Tightening collar 48301073 

10 Blowpipe support to Vignol rails and crane rails n° 1 à n° 4 11234003 
 
 
 
 

7 5 3 
1 

8 
 
 
 
 
 
 
 
 
 
 
 

6 4 9 2 
10  
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