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Segregation of Boron in Ultralow-carbon Micre-alloy Steels
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Abstract: By means of Particle Tracking Autoradiography(PTA), the segregation of boron to grain
boundaries in ultralow- carbon micre-alloy steels during cooling from 1150C to 850 C at 5C/s was in
vestigated. The enrichment factors and widths of boron depletion zone were measured at different
temperatures, and the effect of copper on the segregation of boron was analyzed. The results show
that the concentration of boron at the grain boundary increases and reaches its maximum at about
1000 C at the beginning of the cooling; after that, it decreases gradually to a minimum with tem pera
tures decreasing to 910°C; and then, it increases again. Experiments also indicate that the segregation
of the boron could be enhanced via adding copper.
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Table 1 Chemical composition of steels tested (mass fraction/ %)
Steel C Si Mn S P Nb Ti B Cu Fe
1 0 048 027 1 69 00087 00070 0 053 0 013 0 0016 Bal
2 0 044 022 167 0 0083 0 0065 0 046 0 016 0 0020 0 46 Bal
, , 1150C 10min ,
\ t 1150°C
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Fig. 1 Boron distribution in the 1# samples cooled from 1150C to different temperatures at 5C/s
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Fig.2 Boron distribution in the 2* samples cooled from 1150C to different temperatures at 5C/s
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Fig.3 The variations of enrichment factor(a), width of boron depletion zone(b) in the 1* and 2* samples versus temperature
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