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Modification Behavior of Magnesium on Alumina Inclusion in
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Abstract Thermodynamic conditions to modify Al,O; inclusions in bearing steel GCr1S by Mg have been calculated
which was obtained that as [ Als] was 0.03%, 2.0 x 10"°% Mg in steel could modify the AL, O, to form MgO - ALO,.
With added 1 g magnesium aluminium powder containing 16. 55% Mg in 1 kg bearing steel liquid in a MoSi, electric resist-
ance furnace to test the effect of Mg on Al, O, inclusion modification. The test results showed that after added Mg, =10 pum
Al, O, inclusions were modified to fine, spherical magnesium-aluminum spinel inclusions, of which <5 pm inclusions ac-

counted for 99. 46% , others were 5 ~ 10 wm inclusions.
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Table 1 Chemical composition of bearing steel GCrl5 /%

C Si Mn Cr P S Als
1.0 0.25 0.30 1.50 0.020 0.010 0.03
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Table 2 Interaction coefficient ¢! of elements in molten
steel at 1873 K
s TR/
T Y
Al 0.091 0.0056 - - - 0.03 0.045

0  -0.45 -0.131 -0.021 -0.04 0.07 -0.133 -3.9
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Fig.1 Relation between [ Mg], [ Al] and ingredient of deoxi-
dation products in bearing steel at 1 873 K
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Fig.2 SEM morphology and EDS analysis of typical inclusions in bearing steel (mol fraction) : (a), (b) before adding magnesium, Nol

sample; (c), (d) after adding magnesium. No2 sample
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Table 3  Distribution change of size of inclusions in bearing
steel before and after adding magnesium
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