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Abstract; A thermodynamics model for deoxidation in 1Cr21Ni5Ti system with Al as a
deoxidizer and a slag designed for this system was developed based on ion and molecule
coexistence theory (IMCT) , thermodynamics equilibrium and mass conservation. The equilibrium
mass fractions of Si, Al, Mn in steel and the TiO, content in slag designed for controlling the
[ Ti] were obtained depending on the increasing Al content. The results showed that the mass
fractions of Si, Al, Mn and Al, O, increase with increasing Al content, while the mass fractions of
Si0,, FeO, MnO and TiO, content tend to decrease. When Al content increases to 0. 2% , the Al
mass fraction in steel may increase with little unstable oxide in slag and the deoxidizer Al
dissolving into steel. Considering the limitation of Si, Al, Mn mass fraction and little wave of Ti,
the amount of Al added in one ton steel should not exceed 0. 15% and the TiO, content designed
for controlling Ti is 4% .

Key words: coexistence theory (IMCT); aluminum and titanium alloy; ESR ( electro slag
remelting ) ; slag design; deoxidation thermodynamics
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Table 1 Chemical compostion of 1Cr21Ni5Ti
(mass fraction) %
C Si Mn Cr Ni Ti Al

0.10 0.55 0.54 19.21 559 0.5 0.05
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Table 2 Chemical compostion of slag system
( mass fraction) %

ALO, SiO, FeO MgO TiO,

CaO CaF,

5 63.4 16 0.8 0.8 10 X
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Table 3 Activity interaction coefficient €] of the constituent in the molten steel

4t c Si Mn P S Al Ti Cr Ni
Si 0.18 0.103 -0.0146 0.09 0. 066 0.058 1.23 -0.004 0. 005
Al 0. 091 0.056 0.035 0.033 0.035 0.043 0. 004 0.03 -0.0173
Ti -0.19 -0.025 -0.043 -0.0064 -0.27 0.0037 0. 042 0.055 —
Mn -0.0538 -0.0327 0 -0.06 -0.048 — -0.05 0.0039 -0.0072
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Table 4 Chemical compostion of slag system
( mass fraction) %
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