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Abstract: Based on the basic principles of thermodynamics and the theory of mismatch degree the for—
mation process of MG-Al Spinel in Gr 45 steel is calculated and analyzed. When the temperature is below
liquid line given certain oxygen activityAlO form prior to MgO.At a given elemental content Magnesia-a—
lumina spinel inclusions can be produced as long as there is a trace of magnesium.It is proved that the
matching relationship between Mg-Al Spinel and ferrite is good and it is easy to form a common lattice
structure which provides a good substrate for the crystallization of ferrite.
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Table 1 The components and content of the elements of 45 steel
wp!%
C Si Mn P S AY Cr Al Ti N
0.42 0.17 0.5 <0.035 <0.035 0.06 0.18 0.01 0.005 0.007
0.47 0.27 0.75 <0.015 <0.020 0.08 0.2 0.02 0.012 0.01
2 «C )
Table 2 Compositiogl and content of converter Mg + O =MgO(s)
slag ( Activity) %
AG’=-89 975-80. 0217 J/mol (1)
CaO SiO AL O MgO MgO + Al,O
S N s AG’ ((kJ/mol) .
55.41 8.72 29.47 4.51
0.3495  0.000 1 0.0238 0.059 8 0.059 8 °
Mg. Al A( g
& ) AG=AG +RTIn — 0 (2)
MgO ay, @y
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- m (15) Table 4 The Crystal types and lattice constants involved
in inclusions of Magnesia-alumina spinel
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Table 5 Process and results of two dimensional mismatch calculation parameters
uvw uvw d,/nm d, /nm 0/(°) d v s ° cosf/nm 5/ %
110 001 0.808 0 0.286 7 0 0.808 0
MgAlL,O, * Fe 101 111 0.808 0 0.248 2 5.72° 0.804 0 1.764 4
112 110 1.399 5 0.405 4 0 1.399 5
110 001 04211 0.286 7 0 04211
MgO * Fe To1 1 0.421 1 0.248 2 5.72° 0.419 0 3.923 3
112 110 0.729 4 0.405 4 0 0.729 4
4043 001 0.336 5 0.286 7 0 0.336 5
ALO, * Fe 0223 111 0.475 9 0.248 2 0 04759 15.17
403 110 0.336 5 0.405 4 0 0.336 5
3
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