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The Influence of Direct Reduced Iron Size on EAF Smelting
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Abstract: Taking the 40Cr steel smelted by Consteel EAF of Zhang Xuan Technology as the research object, the effects of
adding different particle size direct reduced iron (DRI) to the Consteel EAF on the EAF smelting process, steel material
consumption, electricity consumption, and final slag ingredient of the EAF were studied by conducting experiments on
adding 30 tons of different particle size DRI to the EAF. The results indicate that adding small-sized DRI during the smelt-
ing of 40Cr steel in an EAF can easily lead to an increase in slag overflow during the smelting process, and the FeO content
in the overflow slag is higher, resulting in an increase in steel and electricity consumption, a decrease in the alkalinity of
the final slag, and an increase in the FeO content of the final slag. At the same time, the slag discharged from the EAF
with small-sized DRI is prone to forming iron thallium at the bottom of the slag tank. The proportion of EAF smelting 40Cr
steel with DRI size < 6. 3 mm is less than 8. 5%, and the smelting effect is better, DRI can be screened and used to re-
move those with smaller particle sizes. At the same time, avoid loading materials from empty silos, try to load materials in
half or above half silos, and avoid large drop DRI crushing that increases the proportion of small particles.
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Table 1 DRI chemical composition indicators for EAF testing %
&Rk TFe C P s Sio, ALO, MgO Ca0 TiO, Mn
83 ~ 86 88 ~90 25~35 <0.01 <0.01 25~35 05~1.0 0.5~1.0 0.3~0.6 0.7~ 1.0 0.08 ~0.12
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Table 2 DRI size ratio for EAF testing %
DRI f/mm
DRII&FE
>16 >10~16 >63~10.0 =>3.15~63 <3.15
A 2.9 45.4 43.2 4.2 43
B 1.6 30.5 56.6 7.4 3.9
C 0.7 14.1 65.5 13.2 6.5
R3 40Crik TGN S 5 (RE S
Table 3 EAF final composition of 40Cr test steel %
C P S N Cr Ni.Cu
0.06 ~0.15 <0.020 <0.055 <0.006 <0.10 <0.10
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Table 4 Ingredients of slag overflow during smelting process %
DRI Ca0 MgO Si0, P,0, MnO ALO, Ti0, FeO R
A 36.83 7.02 18.97 0.47 0.12 545 3.52 1.88 25.74 1.94
B 35.01 7.08 16.94 0.41 0.09 5.53 2.37 1.71 30.86 2.07
C 31.43 6.87 14.92 0.39 0.10 4.65 2.07 1.45 38.12 2.11
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Fig. 2 The impact of adding different sizes of DRI to (a)EAF on steel material consumption and (b)electricity consumption
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Table 5 The influence of adding different sizes of DRI to EAF on the final slag ingredient (mass fraction) of EAF %
DRI R Ca0 MgO Sio, P,0, s MnO ALO, TiO, FeO R
A 36.98 7.74 20.06 0.43 0.15 4.87 5.59 1.54 22.64 1.84
B 33.16 6.68 19.53 0.48 0.11 6.22 4.68 1.95 27.19 1.70
C 30.94 6.37 19.66 0.44 0.11 6.12 4.49 1.75 30.12 1.57
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