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Study and Prediction of Ore Flowability in Ore Passes Based on Slump Tests
LIU Ao, YE Yicheng s YAO Nan, ZHANG Zhen
(School of Resources and Environmental Engineering, Wuhan University of
Science and Technology, Wuhan, Hubei 430081, China)

Abstract: In order to improve the accuracy of the prediction of ore flowability in the ore storage section of the ore pass based on
numerical simulation and indoor similarity test, the parameters of the parallel bond model based on the slump and expansion
test were introduced in the numerical simulation process. The numerical simulation results obtained by this method were highly
consistent with the indoor similarity test. The results indicate a significant decline in ore flowability within the moisture content
range of 0 to 9%. Particularly when the moisture content is 7%—-9% , the ores are prone to blockages. Therefore, this specific
moisture content range should be strictly avoided during actual ore drawing operations. When the moisture content is 3 %—5% ,
the flowability of the ore is the best. It is suggested that the moisture content of the ore should be controlled in this range in the
actual project. Furthermore, the study reveals that as the ore storage height increases from 20 m to 40 m, the flowability of the
ore improves significantly, reaching a peak mass flow rate at 40 m. However, when the ore storage height is further increased
to 60 m. the mass flow rate stabilizes and exhibits a slight decline.
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Table 1 Particle size distribution and mass ratio of ore
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Table 2 Orthogonal test schemes of different moisture

content and ore storage height
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Table 3 Particle size distribution and

mass ratio of ore in similar test
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0~150 0~3.75 15
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Table 4 Ore storage heights of similar test
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Table 5 Test results of slump and expansion under

different moisture content conditions

FIKE/ % YH&E /cm YRS/ cm
0 19.8 57.0
1 17.5 53.5
3 15.8 49.3
5 12.8 44.8
7 12.6 41.2
9 0.0 0.0
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Fig.3 Test results of slump at moisture content of 9%
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Table 6 Material parameters of numerical model
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Fig.4 Simulation model of slump
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Fig.5 Test results of numerical simulation under different moisture content
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Table 9 Mass flow rate ratios by similar test
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Fig.7 Variation curves of mass flow rate under

different schemes
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Fig.8 Comparison between numerical

simulation and similar test results
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