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Effect of Cooling Modes after Welding on Strength and Toughness of Fe-Cr-C-B Surfacing Alloys
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Abstract: In order to improve strength and toughness of Fe Cr C B hardfacing alloy, multi element alloy Fe-Cr C-B self - protecting
hardfacing flux -cored wire was used, and air cooling and air cooling + water cooling were applied after welding. The structure and properties of
the prepared alloy were observed and tested by SEM (with EDS) , XRD, impact tester and hardness tester. Results showed that for air cooling
after welding, the surfacing welding alloy had a macrohardness of 62 HRC and an impact toughness of 6.8 J/cm2. The microstructure consisted
of lath martensite + retained austenite matrix and (Fe,Cr)2(B,C), (Fe,Cr)3(B,C), (Fe,Cr)23( B,C)6 boron carbide. As for air cooling +
water cooling after welding, the (Fe,Cr)3(B,C) phase of the alloy structure was reduced by air cooling, and the macro hardness was
increased by 5 HRC, as well as the impact toughness was increased by 6.7 J/cm2. The combination of tissue size refinement, partial
bromination of borocarbons and increase of alloying elements in the matrix was the main reason for the improvement of macrohardness and
impact toughness of air-cooled and water-cooled surfacing alloys.
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