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Abstract

A cost calculation model of converter raw materials was established based on converter material
balance and heat balance, and the effect of the cooling agents on the cost of raw materials was in-
vestigated. The results showed that it is beneficial to reduce the cost of raw materials through re-
ducing scrap ratio, increasing ore ratio and limestone ratio, and the substitution of scrap with ore
is more remarkable for cost reducing. Considering the cooling effect and the stability during
blowing synthetically, the optimization principle of converter cooling was established, and it is
that reducing scrap ratio firstly, then using ore and limestone to balance converter heat in se-
quence, and the inferior limit of the scrap ratio and the superior limit of the ore ratio were set. The
results of industrial experiments and the cost accounting showed that the blowing process was
stable, and the steel temperature of the blowing endpoint can be controlled accurately, and the
chemical compositions of steel and slag of the blowing endpoint were stable. Furthermore, the
dephosphorization effect was improved, and the raw materials cost of converter was reduced sig-
nificantly.
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Table 1. Compositions of hot metal, scrap and liquid steel at blowing endpoint (mass, %)
F 1 Bk, EWNMASRKRD(RERSTE, %)

c Si Mn P S
Bk 458 0.45 0.20 0.065 0.027
T4 0.18 0.20 0.42 0.022 0.024
2 RUANK 0.08 0.00 0.09 0.013 0.016

Table 2. Slag compositions at blowing endpoint (mass, %)

® 2 BIPEERS(REBDH, %)

i H CaO MgO SiO, FeO Fe,03

A 44.7 10.1 13.8 12.5 3.0

Table 3. Price of main raw materials (yuan/t)
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Figure 1. Variation of mass and cost of main raw materials with scrap ratio
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Figure 2. Variation of mass and cost of main raw materials with ore ratio
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Figure 3. Variation of mass and cost of main raw materials with limestone ratio
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Figure 4. Distribution of converter endpoint temperature
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Figure 5. Distribution of converter endpoint carbon content
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Figure 6. Distribution of converter endpoint oxygen content
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Figure 7. Distribution of converter endpoint phosphorus content
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Table 4. Comparison of raw materials cost before and after optimization

4 RALEIFRRE SRR R R AR XS EE

W[Si] < 0.4% W[Si] = 0.4%~0.6% w[Si] > 0.6%
S SIBAIPEES
I FAR (T ) W FAR (FEf ) A A (T 49)
Ak R RN 168 2667.8 360 2674.5 58 2689.0
EW + BA 146 2651.7 330 2662.9 37 2673.0
Ak 5
B+ A+ AR 96 2644.4 277 2660.1 48 2670.4
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