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Abstract. The effect of heat input on the microstructure and compositional het-

erogeneity of welds of direct-quenched ultra high strength steel (Optim 960 

QC) and duplex stainless steel (UNS S32205) was studied. The dissimilar welds 

were made using GMAW with a fully austenitic filler wire. In addition to grain 

coarsening in the heat affected zone (HAZ) of the ferritic side, it was found that 

an increase in heat input correlatively increased the proportional volume of 

bainitic to martensitic phases. Coarse ferritic grains were observed in the duplex 

HAZ. Higher heat input, however, had a beneficial effect on the nucleation of 

austenite in the HAZ. Heat input had a regulatory effect on grain growth within 

the austenitic weld and more favorable equiaxed austenite was obtained with 

higher heat input. On the ferritic side of the welds, macrosegregation in the 

form of a martensitic intermediate zone was observed for all the cooling rates 

studied. However, on the duplex side, macrosegregation in the fusion boundary 

was only noticed with higher cooling rates. Microstructural observations and 

compositional analysis suggest that higher heat input could be beneficial for the 

structural integrity of the weld despite higher heat input increasing the extent of 

adverse coarse grains in the HAZ, especially on the ferritic side. 
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