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Effect of heat treatment on novel low-carbon high-manganese alloy containing

boron and its thermodynamic analysis
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( 1. School of Materials Science and Engineering University of Science and Technology Beijing Beijing 100083 China;
2. Beijing BKDR Metallurgy Engineering and Technology Co Ltd Beijing 100083 China)

Abstract: A novel low—carbon high-manganese alloy containing boron was developed and effect of heat treatment on microstructure of the
steel was discussed. The results indicate that the microstructure of as—cast alloy consists of ferrite matrix ( with some residual austenite)
M, B boride M,,( C B), and Ti( C N) phase and the boride distributes in the form of intermittent network. After high temperature
quenching No martensite transformation is observed in the matrix and the boride volume fraction decreases due to dissolution of partial
boride and it distributes more even. The effect of heat treatment on microstructure of the alloy is analyzed by thermodynamics.
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Fig.1 As-cast microstructure of low—carbon high-manganese alloy

containing boron:

(a) low magnification; (b) high magnification

Fig.2 EDS spectra showing chemical composition of precipitates

(a) composition of point A; (b) composition of point B
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Fig.5 XRD spectra of the alloy before and after heat treatment
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Fig. 6 Microstructure of alloy after heat treatment

(‘held in 1130 °C for 2 hours then quenched in water)
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Fig. 7 Phase changes with temperature of the experiment alloy
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