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Simulation Study on the Influence of Ore Moisture Content on the Crushing Effect of High-Pressure Roller Grinding
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Abstract: The optimization of the crushing effect of high-pressure roller grinding is of crucial importance in relation to the
enhancement of ore processing efficiency, the reduction of energy consumption, and the elevation of product quality. In order to
investigate the influence of ore moisture content on the crushing effect of high-pressure rollers, with the magnetite ore from
eastern Hebei selected as the research specimen, the interaction between high-pressure rollers and particles under different feed
moisture content conditions was simulated by the combination with SolidWorks modeling and EDEM simulation. The
simulation results indicate that, as the particle surface energy increases from 0 to 25 J/m?, the crushing effect in the high-
pressure roller initially strengthens and then weakens, when the particle surface energy reaches 20 J/m?*, the crushing effect is
the best. Open-circuit test results under different feed moisture conditions show that as the feed moisture content rises from
0.11% to 6%, the crushing performance of the high-pressure roller first improves and then deteriorates, aligning with the
simulation trends. When the feed moisture content is within the 1.5% to 4.5% range, the product particle size after crushing is
finer, and the crushing effect is more favorable.

Key words: High-pressure roller grinding, Magnetite ore, Moisture content, Particle surface energy » Crushing effect
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Fig.2 Size, shape and internal particle filling diagrams of three types of large particle models
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Fig.4 Particle velocity cloud diagrams under different surface energies
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Fig.6 Energy cloud diagrams under different surface energies
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Table 3 Sieve analysis results of particle size

composition of test raw materials
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Table 4 Particle size distribution of rolled products under different feed moisture contents
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Fig.8 Particle size accumulation curves of rolled

products under different feed moisture contents
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Table S Regression results of R-R equation for

rolled products under different moisture contents
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Table 6 Crushing ratio of rolled products

under different moisture contents
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