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Fact Sheet CIAB 006
Repairing Cracks in Cast Iron Grilles
Silver Soldering
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	The Repair 

The following repair method is for a small crack in a decorative, non load bearing cast iron vent grille. This technique is suitable to repair cracks in most decorative grates and cast iron air bricks up to 10mm thickness.  
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Equipment Required
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The equipment we've used for heating is a Rothenberger multiset gas torch with a 300 multi gas cylinder. The manufacturers claim this can reach temperatures of 1750 degrees so it should do the trick for most thin cast iron repairs .  For this 3mm thick cast iron grille it took some time to warm through and get to the correct temperature so if you are looking to heat a larger lump or casting we would suggest a larger torch using propane.

Silver soldering has seen some improvements of late in the use of less toxic materials, namely cadmium free silver solder which Johnson Matthey produces under the label argo-braze 49H.  This rod used in combination with Johnson Matthey flux, Tenacity 14 can give a neat repair in a realistic temperature range without overheating the cast iron and changing its structure or burning the flux.  For an in depth view on cadmium free silver soldering including chemical analysis please see "Brazing cast iron - no longer a problem" by D.R. Totty. 


Preparing to Solder 

Having read D.R. Tottys' excellent publication you will now be only too aware of the importance of cleanliness and also the need to avoid overheating. We will review overheating in a moment but first pay attention to cleaning.  Cast iron can be a dirty product so we do need to clean it thoroughly and therefore we clean it mechanically by scratching off the oxides and grime and also chemically by applying a flux before and during heating.

Below we have prepared our cast iron by grinding off the surface oxides and applying the flux with a brush (having mixed it into a paste in a clean pot).  We grind off the oxides on the rear of the vent grille as well as the front and apply the flux both sides.  Additional preparation may be necessary ie.  degrease after grinding with a solvent based degreaser and allow to dry before applying the flux and also to clean the silver solder rods by wiping with flux paste.  Depending on the thickness of material and size of the crack it may be necessary to grind the crack out and also to drill in front of the crack to prevent it spreading. We haven't carried out these additional precautions in repairing the example shown on here but it cannot be stressed how important it is to clean out the oxides and dirt to ensure a perfect repair.
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Once the material is cleaned make a mini hearth with clean, dry bricks and lay it in position.
	
	

	
 For all your Cast Iron Air Bricks and Cast Iron Vent Grilles visit..........
"The Cast Iron Air Brick Company"

tel. 01507 602004 or see online 
	
	

	
Pre - Warming Cast Iron
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It is vital that your cast iron is slowly pre warmed -  excessive heat in localised areas will cause distortion and expansion which in turn will lead to.... BANG ! A bigger crack or your cast iron in pieces.  For larger castings, to ensure uniform pre warming, it is possible to warm it up in an oven before transferring to the bench for further heating to soldering temperature.  With our example we have pre warmed it by playing the torch quickly over the whole of the vent plate and warming in circles, outside in steadily bringing the temperature up of the cast iron and also the bricks behind that will reflect the heat back into the cast iron.
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Once the brick work and cast iron have warmed up the torch can then be centred on the area to be repaired. At this point it is important to keep going and get the cast iron, the flux and the silver solder rod up to the correct temperature and finish as quickly as possible to avoid over heating.


Silver Soldering - The Method
1

When the torch is positioned over the flux you will first notice the water in the flux paste boil off and then for a short period the flux will go white and then melt to form a protective glaze.

2

Concentrate the flame towards the largest mass of metal and keep the flame moving gently. Warm the tip of the silver solder rod gently in the flame and then dip it into the pot of flux. 

3

You will notice the edge of the glazed flux pool start to turn black, at this point add more flux into the crack and allow it to melt using the silver solder rod - use plenty of flux

4

Keep heating and try not to melt the rod by the flame but melt the rod by contact with the hot cast iron (see below). Keep dipping the rod into the flux and topping up the flux pool to protect the crack from oxides. If the area to be repaired goes black like charcoal then you have overheated the flux and you will have to start again. 

5

Play the flame slowly around the repair until the cast iron turns from dull red through to orange and then to bright orange and through to yellow. Now with flux on the end of the silver rod brush the tip along the crack and as it starts to melt feed more solder into the repair. 

6

Continue to heat the larger mass of of the metal  and also the brick underneath so the solder moves completely along the crack and try and draw the solder through the plate and out the back .


That's it - finished !  Don't overheat - if it goes white hot and starts to fizz you have heated it too much and possibly changed the structure of the cast iron (see D.R. Totty above for the chemical analysis of over heated cast iron) 
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There is no need to cool down slowly but it is necessary to allow the cast iron to cool naturally - definitely NO Quenching!

Once cool soak the job in a bucket of fresh water overnight and then scrub off the flux. Any lumps of solder can be ground off.
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Good Luck !
	
	


Good luck – regards from Adrian Budd of the Cast Iron Air Brick Company 
Disclaimer- All the information in this publication is given in good faith and is for guidance only. A qualified architect, local building regulations officer and/or Corgi registered plumber if applicable should be consulted prior to installation if in doubt. In the case of installation on a listed building, permissions from the local authority should be sought from the conservation officer before any work is carried out, even to replace damaged items.
