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Characteristics of deoxidation products in
molten iron treated with magnesium during melting
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Abstract: Deoxidation experiments of molten iron were carried out by adding Al, NiMg and SiMg alloys. The contents
of dissolved and total oxygen and residual magnesium were measured, and the changes of inclusions in molten iron with
time were investigated. The results show that the contents of dissolved oxygen and total oxygen in the molten iron treated
by adding 0.05% SiMg alloy are 1.5X 10 ®and 1.9X 10> (mass fraction), respectively. The changes of inclusions with
time are most consistent in the molten iron treated by SiMg and NiMg alloys. The sizes of inclusions in the final simples
decrease obviously to about 2 um and the kind of inclusions changes from Mn-Si-Al multiple oxides to Mg-Al spinel
after adding Mg alloys and then holding for 15 min. While the size of inclusions is around 5 pm and the kind of
inclusions is pure Al,O3 in the final sample after adding Al and then holding for 15 min. The amount of inclusions per
unit area is the least, and the size of them is the most dispersive in the sample treated by SiMg alloy.
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Table 1  Chemical composition of iron materials(mass

fraction, %)

C Si  Mn P S Cr Ni Cu
0.15 0.012 0.008 0.01 0.01 0.01 0.01

0.003 0.01
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Fig.2 Interaction coefficients of main elements in molten iron

at 1873 K

Interaction coefficient

Element
C Si Mn S P Al (0]
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Table 3 Contents of dissolved and total oxygen in molten

iron before and after addition of deoxidizer

Dissolved oxygen
content, w/10°°

Total oxgen
content, w/10°°

Deoxidizer
Sample 1 Sample2  Sample 1 Sample 2
NiMg 166 6.3 250 23
SiMg 169 1.5 270 19
Al 112 7.5 160 24
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Table 4 Change of magnesium content in molten iron after

deoxidized with different dioxidizers

w(Mg)/10°°
Hold time/min (Me)
NiMg SiMg
0 55 42
35 14

15 12 8




520 B3 3 ) M S SRR R R P R IR

3.3 FTRYTik Frani 2 B, 20510 NiMg. SiMg &4 fIEE AL #1)
33.1 AR R ] ) I RE N 2221 SEM 1% J2 EDS it i 15 3~5 flf 7w
e S8 HT JEL LA RE R S 24 1K) SEM 1% 2 EDS i 43 ME 2 TTUUE Y, R FE S e 222 Si-Mn-Al B &

581

(b)
Al Fe
O Si
0 2 4 6 8 10
Energy/keV
2 JRUGKE R SEM &R EDS %
Fig.2 SEM image (a) and EDS pattern (a) of inclusions in original sample
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Fig.3 SEM image and EDS pattern of inclusions in final sample treated with NiMg alloy
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Fig.4 SEM image (a) and EDS pattern (b) of inclusions in final sample treated with SiMg alloy
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Fig.5 SEM image (a) and EDS pattern (b) of inclusions in final sample treated with Al
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Fig.6 Size distributions of inclusions in final samples treated

with different dioxidizers
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Fig.7 Change of inclusions (1-2 um) amount with time in

process samples
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