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Research on Carbon Replenishment in Ladle at the Furnace Tapping Point
for Gray Iron

LI Jie, ZHANG Xing-he, WANG Peng, LIAN Zhen-song, LI Yue-feng, BAO Jun-min
(Weichai Material Forming and Manufacturing Center Co.,Ltd, Weifang 261000, China)

Abstract: This study focused on the carbon replenishment process applied to gray iron molten iron
in the ladle at the furnace tapping point of a medium-frequency induction furnace. To ensure that the
carbon content in the ladle meets the stability requirement of a £0.050% deviation from the original
molten iron, carbon additives were introduced into the ladle based on a carbon loss rate of 0.020%
(observed in 2-5 batches of molten iron) and a carbon absorption efficiency of 60%. The results
demonstrate that this ladle-based carbon replenishment process effectively stabilizes the carbon
content within the +£0.050% target range. Furthermore, it accommodates the influence of tapping
weight variations (100 kg) on the carbon absorption rate.
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Fig.1 Statistics Chart of the Maximum Difference in Carbon Content between the Molten Iron in the Ladle and the Original Molten
Iron-Carbon Supplementation Process Inside the Furnace
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Tab.1 Data of the Carbon Burn-off Quantity

JE 7K 111 £ 2 13 1 4 s
WEEwt% 3.278% 3.276% 3.248% 3.217% 3.190% 3.150%

Hok EE/kg 2201 2209 2240 2221 2174
(35S 0.002% 0.028% 0.031% 0.027% 0.040%
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Tab.2 Experimental Protocol of the Carbon Replenishment in Ladle at the Furnace Tapping Point

UES BV A BT AR 8 2-4 BIRGEARR & 5 WRbERTR
1 40% 0.030% 0.040%
2 60% 0.030% 0.040%
3 60% 0.020% 0.020%
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Tab.3 Data of the Verification of the Carbon Replenishment in Ladle at the Furnace Tapping Point
HE s JR kK 12 13 1, 4 15
Mk B kg 1.65 3.30 495 7.15
WS B wt.% 3.702% 3.712% 3.701% 3.697% 3.721%
- Hok EE/kg 2216 2220 2219 2225
H kK /s 59 63 69 54
1 IR R 53.72% 39.69% 38.10% 46.30%
iR B /kg 1.65 3.30 495 7.15
PR B/ wt. % 3.271% 3.291% 3.307% 3.334% 3.324%
- HokEE/ke 2226 2208 2213 2237
H KK Ss 73 79 81 86
BRI R 67.45% 66.01% 69.92% 58.38%
Mk B kg 1.15 2.25 3.35 4.90
WS B wt.% 3.300% 3.327% 3.334% 3.341% 3.342%
2 = ik Eir/kg 2159 2269 2262 2281
H KK s 51 60 61 59
BRI R 107.01% 94.79% 88.45% 80.07%
M B kg 0.74 1.48 2.20 3.00
& B/wt. % 3.280% 3.277% 3.302% 3.295% 3.289%
3 U] H ok E 2 /kg 2379 2058 2108 2358
H kK /s 78 53 82 71
BRI 54.65% 86.21% 71.86% 69.95%
3 RBEB B R E T, AR A N B BRI G 45 R
] KT 1R 2-4 K KIZIE 0.030%B B 4
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Fig.2 Difference in Carbon Content between the Molten Iron in the Ladle and the Original Molten Iron
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Tab.4 Carbon Burn-off Situation (Calculated According to the
60% Absorption Rate of the Carburant)

R L2 £, 3 14 £ 5

= 0.003% 0.023% 0.023% 0.039%
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Tab.5 Data and Results of the Verification of the Carbon Replenishment in Ladle at the Furnace Tapping Point
A JREIK £ 2 £ 3 £ 4 £ 5
b1 iR B /kg 0.80 1.50 2.30 3.05
& B/wt.% 3.309% 3.293% 3.301% 3.315% 3.324%
K12 M E B2 /kg 0.76 1.52 2.30 3.04
BRE B /wt.% 3.325% 3.329% 3.304% 3.318% 3.314%
1 3 MR E kg 0.75 1.50 2.30 3.05
RS /wt % 3.307% 3.322% 3.295% 3.346% 3.316%
@k 1 - T o2 ) ©F'3 2 0.039%
e 0.006% & | 0.004% o R
0.000% — — 0.000% LN 0.007% 0.000% | &~ 0.009%
0.016% & ' A 0.002%
0.025% AT 0008% 0.025% | o 00 % 0,025 0.012%
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Fig.3 Difference in Carbon Content between the Molten Iron in the Ladle and the Original Molten Iron
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Fig.4 Statistics Chart of the Maximum Difference in Carbon Content between the Molten Iron in the Ladle and the
Original Molten Iron-Carbon Replenishment in Ladle at the Furnace Tapping Point
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