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Segregation of Boron in Ultra Low Carbon Microalloyed
Steels Containing Copper during Continuous Cooling

Zhao Shoutian Wu Ping Chen Sen Zhao Xin
( School of Mathematics and Physics University of Science and Technology Beijing Beijing 100083 China)

Abstract: By means of particle tracking autoradiography( PTA) the segregation of boron to grain bounda—
ries in ultra low carbon microalloyed steels during cooling from 1 150 °C to 850 °C at 5 °C /s was investi—
gated. The enrichment factors and widths of boron depletion zone were measured at different tempera—
tures and the effect of copper on the segregation of boron was analyzed. It is found that the concentration
of boron on the grain boundary increases in the beginning cooling stage and reaches its maximum at about
1090 °C; after that it decreases gradually to a minimum with temperatures decreasing to 940 °C; and
then it increases again.
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Table 1 Main chemical compositions of trial across boundary
microalloyed steel %
C Si Mn S P Nb Ti B Cu

0.044 0.22 1.67 0.0083 0.0065 0.046 0.016 0.002 0 0.46
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Fig.2  Micrographs of boron distribution during cooling from 1 150 °C to different temperatures at 5 °C /s
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Fig.3 The variation of boron enrichment factors

versus temperature during cooling
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Fig.4 The variation of width of boron enrichment
zone versus temperature during cooling
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Fig.5 The variation of boron depletion factors

versus temperature during cooling
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Fig.6 The variation of width of boron depletion
zone versus temperature during cooling
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