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Fig. 1 One - stage grinding process in Baixiangshan
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Fig. 2 Ball mill simulation model
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Table 1 Contact parameter setting of the discrete elements

Hefuh A A Wk - Mk WEk -7 A O -9a
RIS F 5 0.70 0.40 0.35

TR R AL 0.25 0.50 0.68
RINBEHE AR 0.03 0.05 0.30
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Table 2  Particle parameter setting of the discrete elements

e R F I &R Jois
/(kg+-m™) /m’ /m’ /kg
60 mm FIEK 7800 0.0113 1.13E - 04 0. 8821
50 mm FBR 7800 0.0254  6.54E -05 0.5105
40 mm FHER 7800 0.0154  3.35E-05 0.2614
30 mm ER 7800 0.0028 1.41E -05 0.1110
3 mm f" A kL 3930 2.83E-05 1.14E-08 5.60E -05
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Table 3 Results of mechanical properties test

VAR 1# 24 3% 44 54 64 T# 8# 9# {E
WHE/ (g - em ) 3.78 4.03 3.71 3.56 4.16 4.09 3.41 4.31 4.28 3.93
H 0.15 0.18 0.16 0.33 0.46 0.19 0.24 0.32 0.40 0.27
R /10" MPa 1.76 2.70 4.28 6.75 8.54 6.95 1.73 3.40 4.14 4.47
AL 3R/ MPa 34.50 36.23 113.70 96. 87 28.50 92.03 37.17 63.50 53.77 68. 67
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Fig. 3 Characteristic curve of the ball mill feed size
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Table 4 Determination of the recommended program ratio

g5 &HmUE MR -0.15 mm J5fF S4UEE HfEF

/mm /% FET 2 N/ % BRAE/mm LAl
+2 14.18 20.32 60 20
-2+0.45 19.83 29.28 50 30
-0.45+0.3 10.61 15.21 40 15
-0.3+0.15 24.55 35.19 30 35

-0.15 30.23 —_— — —_—
41t 100. 00 100. 00 —_— 100

RS JEH R TTR

Table 5 Scheme of the grinding medium ratio

WAV S A 5 LAl FrERE
- m(®P60) : m(P50) : m(P40) : m(P30) =

(YIS 20:30: 15 : 35 43.5 mm

MKk ZE m(D60) : m(P50) : m(P40) =30 : 40 : 30 50.0 mm

i/ m(®50) : m(P40) : m(P30) =30 : 40 : 30 40.0 mm

W% m(P60) =100 60.0 mm
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Fig. 4 Comparison of the grinding product indicators
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Fig. 5 Comparison of the efficiency of grinding technology for
each option
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Optimization and Discrete Element Simulation Analysis of Primary Stage of Ball
Mill in Baixiangshan Iron Processing Plant, Anhui, China

REN Yingdong', XIAO Qingfei'**, SHI Guiming®, XIE Haosong', ZHANG Zhipeng'

1. School of Land and Resource Engineering, Kunming University of Technology, Kunming 650093, Yunnan, China;

2. State ( Beijing) Key Laboratory of Automatic Control Technology of Mining and Metallurgical Processes, Beijing 100070, China;

3. State Key Laboratory of Clean Utilization of Complex Nonferrous Metal Resources, Ministry of Provincial Affairs, Kunming 650093, Yunnan,
China

4. School of Chemisiry, Biology and Environment, Yuxi Teachers College, Yuxi 653100, Yunnan, China

Abstract: A pilot study was conducted to optimize the ball milling index of primary stage of the iron processing plant in
Baixiangshan, Anhui Province, by measuring the mechanical properties of the ore, screening before ball mill feed. The
recommended solution was initially determined as m(®60) : m(P50) : m(P40) : m(P30) =20 : 30 : 15 : 35 ac-
cording to the semi — theoretical formula of segmental ball diameter, and set the big and small solutions as a comparison,
and through the grinding comparison test, it was found that the yield of +0. 15 mm level decreases by 11.24% , the yield
of —0.15+0.10 mm and —0.074 +0.019 mm level increases by 6.55% and 9. 88% respectively, and the technical ef-
ficiency of grinding increases by 7.57% . The discrete element simulation results show that the normal collision energy of
the recommended solution is only 4. 15% lower than that of the field solution. The normal collision energy of the recom-
mended solution is only 4. 15% lower than that of the on — site solution, and the tangential collision energy is 69. 04%
higher than that of the on — site solution. The recommended solution is better than the on - site solution in a comprehen-
sive comparison.

Keywords: iron ore; grinding; precise ball distribution; index optimization; discrete elements
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