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Research on optimization of sinter discharge spiral chute parameters
based on EDEM
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Abstract; The transfer mode of sinter directly affects its ore return rate, which has become an important factor limiting the
increase of sinter production. To address the elevated return fines rate caused by conventional inclined chutes in sinter ore
transportation , the traditional inclined chute was replaced with a spiral chute, and baffles were installed to reduce wear
between the sinter ore and the chute baseplate. The EDEM simulation software is used to simulate the sinter sliding speed
and distribution state under different spiral chute angles,different baffle heights and different baffle numbers. Through the
research , the optimal spiral chute process parameters are obtained :the spiral chute spiral angle is 45°,the pitch is 14 m,
the number of baffles is 50,the spacing of baffles is 0.4 m,and the height of the baffle is 150 mm. After optimization, a
certain amount of sinter can be stored between the baffles of the spiral chute ,which increases the sinter sliding friction , and
the sinter sliding speed is reduced from 7. 11 m/s to 3. 63 m/s, which reduces the sinter sliding impact force, thereby
reducing the sinter return rate and prolonging the life of the spiral chute.
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Table 1 Equipment parameters of inclined ore tank
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Fig.1 Model of original inclined ore chute and improved

spiral chute

2 BiEBESH
Fig. 2 Parameters of spiral chute
firs HUCRA“S" A E, W8T B 1 he4s
O TR, I PR E A ) be s T 4 T
NIRRT EE S ST, TS INEE S BT R R v
B, BRIR T hedsn b .
1.2 S¥EE

7 EDEM H v 58 nUR B 2 80 i, BAK
WF.

(1) WHRHE . MG PRbr BRI, E b
iy R L PSR 2 500 keg/m’, AAR
F 0.3, BIUIMEE N 2.2 x 10° Pa; Jfi% & IRiE
TR R B M . Bl 7 800 kg/m”, TAFALL
H0.3, BIUIRIEN 7 x 10™ Pa, A4 1) 3 8 1
SN 2 st

®2 YEMYEREM
Table 2 Physical properties of materials

Ykl W/ (kgem ™) JARAEL  BIUIEEEE/Pa

A 2500 0.3 2.2 x10°
BEE R T PR 7 800 0.3 7 x10"

(2) SR ORI Y 12 fih 2 Bt 15
REFEIRAE AR, W PR R BORIR S B4 R R &%

BRRAH SHATH SR BRI RO
0.65, i[5 5 N K 0.45, I8 3 JBE B Bk
0.05; BCELELH 5 M AL il S0 R IR
ZHN0.20, FEEFENACN 0. 50, IR BIEEH AL
H50.01, 433 A FIEMSEITR "

R3 NREMSH

Table 3 Parameters of Media contact
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Table 4 Distribution of sintered ore particles
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Table 5 Parameter settings for single factor simulation

experiment of spiral chute

S BB/ (°)  BBRAEUA B/ mm

1 50 50 100
2 45 50 100
3 40 50 100
4 45 50 150
5 45 50 200
6 45 30 150
7 45 40 150
8 45 50 150
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Fig.3 Simulation results of the original chute
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Fig. 4 Original inclined chute sintered ore kinetic energy
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Fig. 5 Simulation results of changing the spiral angle of the spiral chute
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Fig. 7 Simulation results of changing the height of the baffle with a spiral chute
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Fig. 8 Spiral chute changes the height of the baffle and the feeding port situation
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Fig. 9 Simulation results of changing the number of baffles in a spiral chute
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