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-11): 
 

(FeO) = [Fe] + [O] (1) 
  

(SiO2) = [Si] + 2[O] (2) 
  

 (MnO) = [Mn] + [O] (3) 
 

(Al2O3) = 2[Al] + 3[O]  (4) 
 

|FeAl2O4| = [Fe]+2[Al] +4[O]  (5) 
 

|3Al2O3 2 SiO2| = 6[Al] + 2[Si]+13[O]  (6) 
 

(CaO) = [Ca] + [O]  (7) 
 

|2CaO SiO2| =2[Ca] + [Si] + 4[O]  (8) 
 

|3CaO SiO2| =3[Ca] + [Si] + 5[O]  (9) 
 

|CaO Al2O3| =[Ca] + 4[Al] + 7[O]  (10) 
 

|CaO Al2O3| =[Ca] + 12[Al] + 19[O] (11) 
 

, 
 

 
 

 

i 
j 

Al Si Ca Mn O 
Al 0,045 0,058 -0,052 0,0065 -1,62 
Si 0,056 0,14 -0,67 0,03 -0,176 
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Ca 0,072 -0,096 -0,07 0 -3,507 

Mn 0,017 0,06 0 0 -0,072 

O -0,96 -0,1 -1,41 -0,021 -0,2 
 

lg  [i] -
 

 
lg  [O]  = lg[O] + [O] + [Si] +  [Mn] +  [Ca] + [Al], (12) 

  

lg  [Mn] = lg[Mn] + [O] + [Si]  +  [Mn] + [Ca] + [Al], (13) 

  

lg  [Si] = lg[Si] + [O] + [Si] +  [Mn]+ [Ca] + [Al], (14) 

  

lg  [Al] = lg[Al] + [O] + [Si]  +  [Mn] + [Ca] + [Al], (15) 

  

lg  [Ca] = lg[Ca] + [O] + [Si]  [Mn] + [Ca] + [Al]. (16) 

  

E] -  -  
 

t = ) 
 

 
[O] [Si] [Al] [Ca] [Mn] 

1 -
37,1068 

2,4774 3,4520 -0,8594 2,9851 

2 -
40,1673 

3,8776 4,2829 -2,6147 4,0934 

3 -
38,17847 

2,9811 4,1448 -3,7500 4,4209 

 
 

 

CaO, Al2O3, SiO2, MnO
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[O]   Mn Si Al Ca Fe /  

0,200 0,150 0,114 0,336 0,127 0,072 0,038 0,687 

0,200 0,120 0,182 0,538 0,203 0,115 0,060 1,098 

0,200 0,100 0,227 0,672 0,254 0,144 0,075 1,373 

0,200 0,050 0,341 1,007 0,380 0,216 0,113 2,057 

0,200 0,016 0,418 1,235 0,466 0,265 0,138 2,523 
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[O]   Mn Si Al Ca Fe  

0,200 0,150 0,101 0,300 0,113 0,064 0,034 0,612 

0,200 0,120 0,162 0,480 0,181 0,103 0,054 0,98 

0,200 0,100 0,203 0,600 0,226 0,129 0,067 1,225 

0,200 0,050 0,304 0,899 0,339 0,193 0,101 1,836 

0,200 0,016 0,373 1,103 0,416 0,237 0,123 2,252 
 

 
 

   

[O]   Mn Si Al Ca Fe  

0,20 0,15 0,100 0,296 0,112 0,063 0,033 0,604 

0,20 0,12 0,160 0,473 0,178 0,101 0,053 0,965 

0,20 0,10 0,200 0,591 0,223 0,127 0,066 1,207 

0,20 0,05 0,300 0,886 0,334 0,190 0,099 1,809 

0,20 0,016 0,367 1,086 0,410 0,233 0,122 2,218 
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.Kh. Nurumgaliyev, Ye.N. Makhambetov, A.M.  Abdirashit, . R. Tushiyev  
 

Thermodynamics of complex deoxidation of steel by a new aluminum-silicate manganese alloy 
 

The article discusses the use of a new complex alloy of aluminosilicomanganese as a deoxidizer. The 
Wagner parameter value of the interaction of steel - silicon, aluminum, manganese and the concentration 
in the liquid - were associated with their activity in the metal. A certain consumption of deoxidizer - 
alumosilicomanganese per ton of liquid steel to increase the residual oxygen content in the metal. 
Possible generators of nonmetallic inclusions have been installed. As a result of calculating the 
consumption of elements directly for deoxidation of steel, it was determined that in order to reduce the 
oxygen content in steel from [0.2]ex to [0.016], the total consumption of the alloy is from 0.6 to 2.25 
kg/t. (depending on the content of deoxidizer elements in the new AMC complex alloy). 
Keywords: aluminosilicon manganese, deoxidation of steel, interaction parameter, nonmetallic 
inclusions 
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