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ABSTRACT 


The slag generated during submerged arc welding is normally thrown away as a waste. 


Owing to its non-biodegradable nature, this poses problems of storage, disposal, 
 environmental pollution and needs landfill space for dumping. Being glassy and brittle 
 material it cannot be used as a filling material in building construction or elsewhere. Apart 
 from this non-renewable resources will get exhausted due to continuous mining for minerals 
 required for manufacturing of fluxes. The successful recycling of the slag as a fresh flux 
 would help in overcoming these problems to a greater extent besides proving economical. 


Recycling of slag though has been reported by few companies, but the technical details have 
 not been made known. However no Indian company is known to be engaged in recycling of 
 slag. Therefore an attempt was made to develop the technology from abinitio and subsequent 
 transfer to the industry for commercial use. 


Initially the pure slag was crushed and sieved to the grain size typical of fresh (virgin) flux 
 and loss or gain of elements was studied. It was observed that weld metal chemistry was not 
 in accordance with AWS specifications. 


In the second phase the slag composition was determined and the additives in the form of 
 CaCO3, Si02, ferro silicon and ferro-manganese were added, dry mixed and agglomerated. 


Agglomerated mass was air dried and baked at 850°C. Baked mass was then crushed, sieved 
 to the required grain size and referred to as recycled slag. The chemistry of weld metal 
 deposited with recycled slag was within the acceptable range of AWS specifications. The 
 initial guidelines for the amount of additive were obtained from the ternary phase diagrams. 


The procedure was repeated until consistent results were obtained. 


►v 



(7)To evaluate the mechanical properties of weld metal, test assemblies were prepared which 
 were subjected visual inspection, dye penetration and radiographic test before removing the 
 specimens meant for mechanical testing. Tensile strength, percentage elongation and impact 
 strength were determined and found to be acceptable in accordance with ASME SFA 5.17. 


The aspects identified for research covered selecting welding parameters both direct and 
 indirect, which must be controlled to obtain welds with the desired quality. The effects of 
 welding parameters on element transfer behaviour and bead geometry were studied using 
 two level factorial designs. Mathematical models were developed from the data generated, 
 which are extremely useful for predicting and controlling weld metal composition and bead 
 geometry. The main and interaction effects have been presented in graphical form for better 
 understanding. 


The final phase of the research work included microstructure and micro-hardness survey of 
 welds prepared with pure slag, fresh flux and recycled slag for comparative studies. 


The cost of recycled slag was calculated and compared with the cost of equivalent fresh flux 
available in the market. This will help to establish the efficacy of using recycled slag. 
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