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Effects of interaction between iron-containing charge structure and

ore coke on distribution of blast furnace charge

GUO Wenhao, ZHANG Xiaohui, WANG Nan
( School of Metallurgy , Northeastern University, Shenyang 110819, Liaoning, China)

Abstract: The distribution of charge at the throat of the blast furnace is closely related to the furnace entry ratio of sinter,
pellet and lump ore. In this paper, the motion behavior of charge particles under different iron-containing charge structures
is studied,and the synergistic influence of the interaction between iron-containing charge composition and ore coke on the
distribution characteristics of the furnace charge is analyzed. The results show that, when the total mass fraction of pellets
and lump ores is less than 32% ,the particle flow trajectory is stable. Center coking minimizes radial segregation of ferrous
charges. At the interface of the ore coke layer,the accumulation and penetration behavior of ore particles is observed. When

the proportion of pellets is high,ore particles are easy to penetrate into the void structure of the coke layer,which in turn

reduces the porosity of the ore-coke mixed layer.
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Fig. 1 Particle contact model
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Table 1 Calculation formula for force between particles
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Fig.2 Geometric model and particle samples used

in the simulation
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Table 2  Parameters used in the present model
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Table 3 Charging circlenumber in the multi-ring burden

distribution matrix and chute angular position
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Fig. 3 Burden distribution under multi-ring charging mode for three combined ferrous burden compositions
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Fig. 4 Burden mass percentages in radial and longitudinal directions under three combined ferrous burden compositions



2025 4755 5 1

FRICR, A5 LEA PRI ORRE A 5T AR ELAE F X b ol oA B 5 73

TLBR(P) & SO IR NALBR R R 8, JF T B
AR~ N(4) THRAT

ﬂf(x,y)da - z n;v,
) [[rexndo

D

Ko n FORH | RARRIR TR, A 008
PAARL T HGRRL, m's A e,y do

P

(4)

JEARHLRHZ AR, m®s

B S 2 1T Mg o 2= 5% 7 m T 2 AR 1)
LB A G . ek A0 B2 e E 2 6%
B, B BEZE0 5 LL N 80% [ 2 68% , fLERAAR
IR YERA i ik 8 32% B, B
BRI g GRS, FLBREEREE 0. 32, Itb4h,
W R LB R s b 255 & P b ek A 0 o i
FE R BT R A . 3K A o L3 hn 3 32% i,
W EALB R AL B B X T BB A 2 5K A 4 RE
AR T, R T IR B =,
N AR A WO, o] LR S 2 A >
HIREsse . 3 hh, MBIk A B B Qb4
WO, FREHE BIE R R RIS DL R ok
2L
2.2 WEREMNSHIFE

&6 frn T =AU BL (0 14% F126%)

1= 2R 2 3 E 3.
ES5 #wRAEEREFEHILEESR
Fig. 5 Porosity distribution of the ore layer along

radial direction

TLRA YR R 2 IR AR A £E S A
K6 AT, TEMFMAAREET, =MegEs &
R AP R % 7 1) £ 2 (L 1y JBE RN N 22 2 A1 43 0l
91,02 m F131° HERHATE & L& E o 6% i), Fil
FREET LI 80% [ = 68% , B EJZ MIE(E =
FEM 1,22 m [Z 1. 16 m, JP 555 BRI LM A 1 3 DA
0.72 m fFEZE0.67 mo JUAh, o f 20N E F]
M 2R 1 7K S BE 5 M 0. 49R i /N F] 0. 46R. #R
M, Seshn gl h 68% i, Rl Bk A8 L
B 6% TN E] 32% , £ 2 1Y W & B AR RN
A5, AR R Y i BE 0. 67 m R 0. 62 mo
M, 52 WA A7 B 20k O 2610 7K1 B 2
M 1. 84 m BENF] 2. 04 m.

(a) TTE 1L (b) TH2 () HHES3
B6 =MEASRFBERTTEENSHIRR

Fig. 6 Distribution of ore-coke layer under three combined ferrous burden compositions
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under three combined ferrous burden composition
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