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The Effect of Chemical Composition on the Center-line
Segregation of Continuous Casting Slabs
Junichiro MURAYAMA, Hiroyuki IcHIHASHI, Hiroo OHTANI and Yasuya OHMORI
Synopsis:

The effect of chemical composition on the center-line segregation of continuous casting slabs
have been studied using the simulated cast ingots. The ingots were hot-rolled and were examined

mainly by means of EPMA.

Segregation of alloying elements is mostly determined by the alloy partition between molten steel
and 6-ferrite phase as well as the diffusion in dé-ferrite region, and decreases with increasing tem-
perature difference between solidus and that of y-phase nucleation, i.e., temperature width in é-ferrite
region. Thus the segregation of P is the largest because of the small partition co-efficient in é-ferrite, and
the increase of C content enhances the segregation due to the reduction of é-ferrite temperature range. The
segregation behaviours of Ni, Mo and Cr are also discussed.
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Fig. 1. Schematic diagram of sand mould simulat-
ing center-line segregation of continuous cast slab.
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Table 1. Chemical composition of materials used (wt9;).
Steel C Si Mn ‘ P ] S Ni Cr Mo Al
A 0.013 0.23 121 0.020 0.001 0.018
B 0.048 0.26 1.23 0.018 0.003 - — - 0.010
c 0.08 0.24 1.21 0.018 0.002 0.016
D 0. 006 0.22 1.45 0.020 0.001 0.03 0.08 0. 005 0.035
E 0.07 0.25 1.51 0.017 0.001 0.02 0.03 0.001 0.038
F 0.14 0.20 1.57 0.020 0.001 0.02 0.06 0. 005 0.028
G 0.013 0.24 1.56 0.019 0.002 0.50 0.01 0. 001 0.029
H 0. 06 0.26 1.56 0,017 0.002 0.50 0.01 0.001 0.023
I 0.012 0.28 1.56 0.020 0.001 1.04 0.08 0.004 0.030
J 0.08 0.23 145 0.020 0. 001 0.97 0.02 0.001 0.030
K 0.015 0.25 1.52 0. 020 0. 001 0.02 0.54 0. 001 0.031
L 0.07 0.22 147 0.019 0.001 0.01 0.53 0.001 0.033
M 0. 008 0.24 1.40 0,018 0.001 0.01 1.06 0. 001 0.025
N 0.06 0.29 1.52 0.018 0. 001 0.01 1.09 0,001 0.032
o) 0.015 0.25 1.51 0.020 0. 001 0.01 0.02 0.20 0.035
P 0.08 0.22 1.47 0.022 0.001 0.01 0.02 0.19 0.038
Q 0.012 0.24 1. 48 0.016 0. 001 0.01 0.02 0.55 0.021
R 0.07 0.27 1.56 0,022 0.001 0.01 0.01 0.51 0.016
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Fig. 4. Fe-0. 259,8i-1.59%Mn/C pnase diagram.
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Fig. 5. The effect of Ni content on phase diagram.
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Fig. 6. The effect of Cr content on phase diagram.
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Fig. 7. The effect of Mo content on phase dia-
gram.
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Fig. 8. The relationship between temperature
width in §-ferrite range and C content.
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Photo. 1. The dendritic structure of Steel A
quenched after solidification.
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Fig. 10. Micro-segregation of Mn and P in Steel A.
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Fig.11. The effects of C content on the seregation
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Photo. 2. An example of center-line segregation
in hot-rolled plate (Steel H).
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Fig. 12. The effect of C content on P segregation
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Fig. 14. The effects of alloy contents on the inter-

layer spacings of segregation in the CC simulated
hot-rolled plates.

0 20 40 60 80 100
Ts— T, °C

Fig. 15. The ralationship between P segregation
and tempeature width in J-ferrite range.

0 20 40 60 80 10
Ts - Trs , °C

Fig. 16. The effect of temperature width in §-
ferrite range on the segregation ratios of Mn, Ni,
Cr and Mo.

Wit RARIE £ DRICRIST AETTRO HEYERIL
Fig. 14 iR Lic. o, CEM 0.02% LTk
TR D X5 et AR VDT 0.06% Ll EDd
DR, Lo, WThi 20~60 pm DD
K HOTEETEOHRMB ORI ON THKA L1285
BED v BECBITTS 0.97%Ni o J oz
CETOEAE R L. '

1 1
10 1 12 13 14 15 16

C”"mux. / CM"ave.

Fig.17. The relationship between P segregation
ratio and that of Mn.
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