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during equilibrium solidification
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Table 1 Solidification path of Fe-0.1%C-x%Ce system

Jo+L range Jo+y+L range

y+L range

> ok Tk Al e ppog - Ao e g AT Bl Ave ke

0 1803 1764 39 - - - - - - 39 0.157
0.01 1802 1763 39 1762 1745 17 - - - 57 0.175
0.02 1802 1762 40 1761 1737 24 - - - 65 0.186
0.03 1802 1761 41 1760 1735 25 1734 1727 7 75 0.203
0.04 1802 1760 42 1759 1735 24 1734 1716 18 86 0.219
0.05 1802 1759 43 1758 1735 23 1734 1706 28 96 0.232
0.06 1802 1759 43 1758 1734 24 1733 1704 29 98 0.234
0.07 1802 1758 44 1757 1734 23 1733 1703 30 99 0.234
0.08 1802 1757 45 1756 1734 22 1733 1701 32 101 0.236
0.09 1802 1757 45 1756 1734 22 1733 1700 33 102 0.237
0.1 1802 1756 46 1755 1734 21 1733 1698 35 104 0.239
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Thermodynamic Study of Cerium Effect on the Carbon Segregation in Steel

Chen Huabiao, Long Mujun, Chen Dengfu, Huang Yunwei, Gui Lintao, Ma Youguang, Duan Huamei
(Chongqing University, Chongqing 400044, China)

Abstract: In order to investigate the effect of cerium on the carbon segregation in steel, a thermodynamic calculation mold of equilibrium
partition coefficient in multi-component alloy was established. The equilibrium partition coefficient of C in Fe-C-Ce system with different
cerium contents was calculated with Equilib moudle of FactSage. The results show that the effect of cerium on phase transformation is
remarkable during solidification. The addition of cerium facilitates austenite transformation and enlarges the L+y coexisting zone. Cerium
increases the average equilibrium partition coefficient of C, which means it can mitigate the segregation of C in steel. The optimum
addition amount of cerium to improve the segregation of C in steel is associated with carbon content. For Fe-0.1%C-x%Ce system, the
optimum addition amount of cerium is from 0.047% to 0.057%. And for Fe-0.25%C-x%Ce system, the optimum addition amount of cerium
is from 0.03% to 0.04%.

Key words: cerium; carbon segregation; equilibrium partition coefficient; solidification path
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