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Fig. 1: Submerged Arc Welding Slag
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Abstract—Slag generated during submerged arc welding (SAW) is normally thrown away as a waste. This poses the problem of storage, 
disposal, and environmental pollution and needs landfill space apart from exhaust of non-renewable resources. Reusing of slag will not only 
solve these problems but also be economical. In the present work an attempt has been made to use the submerged arc welding slag as flux in the 
same submerged arc welding process. Fused slag was crushed to the desired particle size as that of the original flux. The properties of weld metal 
deposited using reused slag & fresh flux were evaluated & compared. It was found that the weld metal obtained using reused slag showed negligible 
changes in terms of physical appearance, bead geometry & microstructure. However significant change was observed in the chemistry of weld 
metal obtained using reused flux. It can be concluded that although recycled slag can not be used for critical applications and the applications 
where AWS code requirement is important, however it can be used for general non critical applications where strict compliance of AWS code is 
not a critical issue.
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Collection

Crushing and Sieving

Welding with Crushed Slag

Fig. 2: Mild Steel Used to Carry out Welding

Table 1: Welding Parameter Used for Experimentation

Parameter Units Symbol Value
30

ampere I 315
m/min S 0.667

mm N 24

Table 2: Chemical Composition of the Electrode Wire and 
Base Metal

% age C Mn Si S P
Electrode 0.069 0.48 0.02 0.02 0.018

plate
0.165 0.4 0.17 0.05 0.046

Welding With Fresh Flux

Comparison of Weld Metal Composition

Fig. 3: Removal of Samples for from the Work-Piece

RESULTS AND DISCUSSION

Physical Appearance



26 International Journal of Surface Engineering & Materials Technology, Vol. 1 No. 1 July-Dec. 2011, ISSN: 2249-7250

Chemistry of Weld Metal

Table 3: Comparison of Chemistry of the Weld Metal

%age C Mn Si S P
0.357 0.325 0.188 0.0485 0.0489
0.180 0.431 0.107 0.0274 0.0288

Bead Geometry

B

Fig. 6.

Fig. 4(a): Weld with Crushed Slag

Fig. 4(b): Weld with Fresh Flux

Table 4: Geometry of the Weld Bead of the Specimens

in mm W R P
11.78 3.18 2.58
12.5 2.78 2.98

Microstructure

Fig. 5: Comparison of Chemistry of Weld Metal Deposited using 
New (Fresh) Flux and Reused (Crushed) Slag

Fig. 6: Comparison of Geometry of the Weld Bead using 
New (Fresh) Flux and Reused (Crushed) Slag
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AF- Acicular Ferrite, PF- Polygonal Ferrite, 
GBF- Grain Boundary Ferrite.

Fig. 7: Microstructure of Weld Metal Deposited with 
Crushed Slag (100X)

AF- Acicular Ferrite, PF- Polygonal Ferrite, 
GBF- Grain Boundary Ferrite

Fig. 8: Microstructure of Weld Metal Deposited with Fresh Flux

Cost Savings

CONCLUSION

drawn:

the weld metal.
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