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Simulation of Material and Heat Balance of 150 t AOD
Melting 430 Stainless Steel under Different Charge Conditions
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Abstract: In order to explore the influence of different charge conditions on the process of AOD smelting stainless steel ,
taking 430 stainless steel smelting in 150 t AOD furnace as an example, based on the actual production process, a mate-
rial and heat balance simulation system of AOD refining stainless steel process was constructed. Through simulation calcu-
lation, the furnace temperature change under different charge conditions and related technical and economic indexes are
deeply compared and analyzed. The results show that the furnace temperature will be low by using the raw material condi-
tion of dephosphorized molten iron and solid ferrochromium, and a large amount of ferrosilicon alloy should be added in the
early stage of reduction to meet the requirements of steel tapping. Under this process condition, the consumption of ferro-
silicon and lime reached 39. 3 kg/t and 97. 7 kg/t respectively, the continuous addition time of high carbon ferrochromium
was about 12 min, the feeding rate was 4 t/min, and the maximum oxygen supply intensity at this time was 400 m*+min™.
By coordinating the relationship between oxygen supply and feeding rate, the temperature in the furnace was relatively
stable; In the process of using dephosphorized molten iron + high chromium molten iron as furnace charge, the consump-
tion of ferrosilicon and lime was 25. 7 kg/t and 58. 9 kg/t respectively. This process would generate heat surplus. By add-
ing scrap steel as coolant to control the furnace temperature and meet the tapping temperature requirements, under this
condition, the consumption of scrap steel per ton of steel was 169. 1 kg, and the proportion of scrap steel added was
15. 1%. The model calculation process can adjust and optimize the charge ratio according to the conditions of raw materi-
als entering the furnace, which can provide theoretical and production guidance for AOD production of stainless steel.
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Table 1 Main parameters of AOD furnace
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Table 2 Raw material composition and temperature of
430 stainless steel entering furnace
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C Si Mn P S Cr
Wik 280 0.10 0.100 0.035 0.020 - 1 540

FEEK 4.06 037 0.145  0.035 0.020 15.60 1647
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Table 3 Ferro alloy composition of 430 stainless steel in

furnace %
b4 C Si Mn p S Cr Fe
R 7.00  1.00 025 0.035 0.020 52.00 Bal.

FEAR 0.10 250 80.00 0.330 0.030 - Bal.
ESTS 0.02 7400 0.50 0.040 0.020 - Bal.
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Table 4 430 stainless steel target composition range %
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Table 6 The chemical reactions involved in the melting
process of 430 stainless steel
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Fig. 1

in 430 stainless steel melting process
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Calculation model of material balance and heat balance
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Table 7 Total material balance table of melting 430 stainless steel under two process routes
WA T3 I
Tk — T T — T Bk
WA Ji kg i H/% i /kg ditk/% || WH T /kg i /% Ji kg i H/%
WK 105 000 59.4 112 500 68.6 || NI 148 541.58 84.2 146 600.13 89.6
Va3 14 847.8 8.4 8 765.0 53 g 27781.17 15.8 17 055.62 10.4
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AR 3443.7 1.9 2938.2 1.8
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Fhik 1.096.4 0.6 1092.4 0.7
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B - - 24789.5 15.1
Gt 200 572.98 100.0 184 659.80 100.0 || &iF  199998.51 1000  184029.54  100.0

[B)7E 12 min 247, BDANRL#BETE 4 Umin 245 0 #5700
HE3E e, A A AT SiRTC AL R T R
DADETRC A 4 A B (830 R B 38, e A0 RLEE
Rife % a5 o ek R A 02, T 9 k R A
U S

S T AR B ) 0 0B AE AR LA B
WA K-S RERRA A B E H . Rk R s
F 2 A ] DL s MeO 7 i, 328 St Fe i, — e
T MgO & 8 7E 5% 224 o w8 A — B U
Y 10% , DL R AR b3 s a5, 42 0 0 i 1 9 3h
PE, IFAEMIC ARV TR 808 g 30 12, I
PR R 4 MR . T AR — TP REER I AR
SRR, AR I RN A R R AR R T
MHZ R, T T A w4y, (A R4k
FER /D, S TSI PR R i A 2y
15.19% 11 ¥4 10 152 B9 A1 S0 A 300 00 5 48 - E — > AH X
FUE Ko PR T2 50 T 09t &2 7 He gy )
h15.8% F110.4% , i b v] 0L, >R FH 5 85 K 7B Ry
T2 R R AR b s Ao R I . O T S DU
WA T AT R A SR 25 i 55
U KLY B, R 8 45 T A N R & U
FEH5

B2 TR T AR KT NEES
C.Si.Mn Fl Cr % 43 BT 2 o By A2 et 2. 78
AOD G it B rh IR A 42 45 C.Si, Cr Fl Mn [ 52
Gt L. E T — T, A DB B kK i
TR (L 0.1%) , W R ) 1AE I 46 3F A Bk 1)
AL RN A B 5 AR T2 R o s oK R

®8 WHIZHRHBTIAKRA0RFERNEREFIER

Table 8 Technical and economic indexes of smelting 430
stainless steel under two process conditions
251 T H T —  TZAHELZ
AW BRIk 707.1 767.4
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BTN AR (m*t") 18.5 16.0
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Rk (kg1 7.4 7.5
Ve B M (kg1 - 169.1
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Fig. 2 Variation of temperature and composition (C, Si, Mn, Cr) mass fraction in furnace for melting 430 stainless steel under two

process routes : (a)process route 1, (b)process route 2
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