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0 15mass% Ti F ©&10mass%
( H-2) F O
Si Mh S 0 MO
0. 08m a&s% F®O MO
Table 3.1 Chemical compositions of molten steel (mass%).
CH.NO. c S Mn A L Slag.NO
mass%
HA- 1 0.15 A
HA- 2 _ _ 0.15 _ B
HT-1 0.15 A
HT-2 | 005 ' ' ' 015 B
MA- 1 C
MA- 2 0.01 0.02 008 _ D
MT-1 - 0.08 C
Table 3.2 Chemical compositions of slag (mass%).
NO CaO AlLOs SiO, MnO MgO FeO FeO+MnO
A 4 & 4 & - - 2 5 5
B 44 44 - - 2 10 10
C 45 35 10 5 3 5
D 40 25 12 5 8 10 15
Ta be 3.1 HA-1, 2
HT-1, 2 Ta be 3.2 A B
Al Fig.3.2 Ti Fig.3.3
Al Ti FeO
Ti FeO=10mass% 30
Ti 1 Al
[ mssY%Al ] . Ti [Mass% T]. [ Mass% A]
[Mmass% A] . Fig.3.4 [ mMass%li | [ mss%li]e.
Fig.3.5 F O
Ti [mass % 1] ¢ Ti ,0;
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Fig. 3.3 Concentration change in [mass %Ti].
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Fig. 3.17 Schematic diagram of slag/metal interface based on double
layer model at various rate control processes
(a)Mass transfer in slag , (b)Mass transfer in metal (Aluminum)

and (c)Mass transfer in metal (Oxigen).
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Fig. 3.18 Effect of (FeEO+MnO) concentration in slag and [mass %AIl] on

re-oxidation rate Uo.
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Fig. 3.19 Effect of mass ratio of molten steel to slag on material balance
between (FeO+MnO) concentration in slag and [mass %Al],

which determines the re-oxidation rate control process.
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20 kK

T &le 4.1 Chemical compositions (mass%).

Ti

T dled. 1

NO. C Si Mn P S Al Ti Nb N
1 00 Q@ 00 2 0.01 000 00 6 00 8 00 Q 00 2 00 Q
2 00 Q 00 & 0.12 0.01 00 @ 00 8 00 Q 00 8 0.0 061
3 00 @ 007 011 00 6 00 a 00 2 00 Q 00 2 0.0 081
4 00 Q@ 00 2 011 0.01 00 6 00 4% 00 Q 00 & 0.0 031
5 00 Q@ 00 2 011 0.01 001 00 8 00 Q 00 & 0.0 081
6 00 a 00 2 01 0.01 00 6 00 & 00 Q 00 & 00 041
7 00 @ 001 011 0.01 00 @ 00 3 00 6 00 2 0.0 061
8 00 Q@ 00 &6 011 000 00 6 00 4 00 6 00 2 00 021
9 00 @ 00 &6 011 0.01 001 00 % 00 6 00 2 0.0 031
10 00 @ 00 2 011 0.01 00 6 00 4 00 3 00 & 0.0 061
11 00 @ 00 & 011 0.01 00 6 00 2 00 2 00 2 0.0 051
12 00 @ 0.01 0.13 0.01 00 2 00 2 00 3 00 & 00 041
13 00 @ 0.01 0.13 00 2 000 00 % 00 8B 00 6 00 071
(R A)
Fig.4.1 Fig.4.2 16 BK 3
1K/s
10 0.003 (1/s)
60%
Fig.4.3 32
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Fig. 4.1 Schematic diagram of tensile test.
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2min 000 8&/s)

T(K)x 1 @in

Fig. 4.2 Temperature history for tensile test.
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Fig. 4.3 Schematic figure of tensile test samples.
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Fig. 4.4 Temperature history for Thermal Dilatometer test.
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Fig. 4.7 Relationship between the temperature and the distance from the

center of the sample.
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Fig. 4.9 Relationship between Ts and temperature.
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Fig. 4.13 Hot ductility of steels with various Ti and S concentrations :
(a)sS 0.014%, (b)S=0.009 0.011%, (c)S=0.005 0.006% and
(d)S 0.003%.
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Fig. 4.16 Comparison of present work, upper limit temperature of poor

ductility range, and equilibrium phase diagram (1603K)10)

for steels with no Ti addition.
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Circle marks indicate precipitation of Fe-Ti-Mn sulfide.
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