%N Vol.26.No. 1
%%56;—& %ﬂl & SPECIAL STEEL January 2005 - 1 -
o&%ﬁo

MR EE R T R R ERRED A SERNERER

gk WHE NKFEX K R FERE
(RERTTST B Be S R LB , 63 100081)

# E BERARKPEAHEEEREL. Ostwad BALEE . ok R 2R EE MR AER,
SRR 75 R LA 4R P EE S R RGP B 7T BB R IR R AT TS AT . 55R
R, AR R A TR B e R P LL 100 nm LUF RSFULRAT I ; TTRAL4B I A7E B BT R 4F TR
ZELTEESBPIL . JEATE T P R B INFAeT B FC A b R B A U SR AU B R B T SRR A9
=9, B OBAE A BRI RS R KA SRR P ERBRTIRREUR

REIA kY RTEH MS ALO, REKE

Theoretical Consideration on Formation and Control of Inclusions in
Austenite during Thin Slab Concasting and Continuous Rolling

Yong Qilong, Sun Xinjun, Liu Qingyou, Zhang Chen and Li Jikang
(Central Iron and Steel Research Institute, Beijing 100081)

Abstract According to the solubility product theory of second phase in austenite, Ostward ripening theory, grain size
control theory and precipitation strengthening theory, the probability for formation of inclusions in austenite and the inclusion
size control have been theoretically analyzed and calculated. The results show that the manganese sulfide inclusion can he
controlled to precipitate in austenite with size less than 100 nm while it is difficult at present condition for the alumina inclu-
sions to completely precipitate in solid iron. It is obtained by analysis on the probability of control to reheating austenite grain
size and producing precipitate strengthening effect by inclusions in steel that the manganese sulfide precipitated in solid iron
can effectively prohibit austenite grain growth in heating and provide somewhat of precipitation strengthening effect.

Material Index Inclusion, Size Control, Manganese Sulfide, Alumina Inclusion, Austenite
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Fig.1 Effect of temperature on solid solution [ Mn] and [S]
in equilibrium with MnS in steel
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Fig.2 Effect of temperature on solid solution [ Al] and [ O]

in equilibrium with AL O; in steel
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Table 1 Calculation results of manganese sulfide coarsening

rate m in 1%Mn steel with different S content /nm*s™ %

BE/ m

C $=0.05% $=0.03% S$=0.01% $=0,005%
900 0.535 0.390 0.529 0.385 0.522 0.381 0.521 0.380
950 0.972 0.709 0.960 0.701 0.948 0.692 0.946 0.690
1000 1.680 1.228 1.660 1.213 1.640 1.19 1.636 1.195
1050 2.784 2.037 2.750 2.012 2.717 1.988 2.710 1.983

1100 4.438 3.251 4.383 3.212 4.332 3.174 4.319 3.165
1150 6.834 5.014 6.751 4.953 6.671 4.895 6.652 4.881
1200 10.20 7.495 10.08 7.404 9.959 7.318 9.930 7.297
1250 14.80 10.89 14.62 10.76 14.45 10.64 14.41 10.61

£2 TAGEIRN 0.01%HNAMAEALIEE m &Y
A& R/m s

Table 2 Calculation results of manganese sulfide coarsening

rate m in 0.01% S steel with different Mn content /om -

s-lf.l

B/ m

C Mn=0.75% Mn=1.0% Mn=1.25% Mn=1.5%
900 0.576 0.420 0.522 0.381 0.484 0.353 0.455 0.332
950 1.046 0.763 0.948 0.692 0.879 0.642 0.827 0.604
1000 1.809 1.322 1.640 1.199 1.521 1.112 1.430 1.045
1050 2.997 2.193 2.717 1.988 2.520 1.844 2.370 1.734

1100 4.775 3.500 4.332 3.174 4.017 2.943 3.778 2.768
1150 7.355 5.396 6.671 4.895 6.187 4.539 5.818 4.269
1200 10.98 8.065 9.959 7.318 9.237 6.787 8.687 6.383
1250 15.92 11.716 14.45 10.64 13.41 9.868 12.61 9.281
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