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Abstract

With the new trend of large-scale, high-efficiency, and energy-saving grinding equipment, using
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numerical simulation software to simulate and analyze the working conditions of the mill has be-
come a commonly used method to improve design efficiency, reduce design costs, and design
cycles. This article is based on the discrete element software EDEM and uses the control variable
method to simulate the experimental group for setting the cylinder speed, minimum material
layer thickness, and feeding rate of the 2600 Horomill. The grinding characteristics of the mill
were analyzed from the perspectives of crushing rate and energy consumption, providing refer-
ence for the design and operation parameter selection of the mill. The results show that the higher
the rotational speed, the higher the crushing rate. When the rotational speed is higher than 42
rpm, the unit energy consumption of grinding increases rapidly; The minimum material layer
thickness is negatively correlated with the crushing rate, and the unit energy consumption de-
creases first and then increases, with a reasonable range of 18~24 mm; The feeding rate ranges
from 22 tph to 37 tph, and there is a peak in crushing rate and a valley in unit energy consumption,
which can achieve an ideal grinding effect.
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Figure 1. Structural diagram of Horomill
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Figure 2. 3D modeling diagram of Horomill
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Figure 3. Schematic diagram of working principle
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2.2.1. Hertz-Mindlin with Bonding &l =&Y
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Figure 4. Particle bonding model
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Table 1. Physical parameters

=1L PMsH
HEYNE" BT )4 (Pa) % (kg/m®)
FRA 0.25 2.09e+8 2650
il 0.3 7e+10 7800

Table 2. Interaction parameters of materials

=2 EMBH

efh Ay Tl 2 R A P EE P R AL BHEBE R
FARA - FHRA 0.208 0.77 0.1
FAIRAT - N 0.557 0.61 0.07

AR YA T ARG 1 B AL T 47 B SR R — 3, mE N 70 mm, EARN 35 mm,  ERARHEAR
PL 0.1 m/s (K& A A13Z 50 [16], I E 2 1.097e—~6 s, (i B ANE] 5 Fim. HRHEEABE ) F RS2
77 B AR A ) R 4 B 2 PRI R, Ay - BRI ZR, iy - BARMZRan ] 6 B, 4 ELAS B R RE A R
PUESRIEZ )y 42.5 MPa, [FERSE T IA KA RRPUENRR Y 44.3 MPa, SEIG 507 HIFRZE N 4.06%, PIE
(TR ) R, bR RS 45 500 DUR SRS B A KA, Khss S8k 3 Fs.
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FIF AP KA B K B AR 2R Th RS, T AR ZEL 1 22 SRk 25 M5 700 () /N SORE PR ARG A B L B R
TE JR K RIURE (1) 67 B A= s /INRIORE DA SRS 258171
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Time: 0.242001 s
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Figure 5. Uniaxial compression model
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Figure 6. Uniaxial compression model
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Table 3. Bonding parameters
3. MEBH
i 2 (mm) VEINIEE(N/mmM?) DRI (N/mm?) VIR (Pa) D135 5 (Pa)
3 2.27e+11 1.3e+11 7.1e+7 4.7e+7

AR BV 7 B n] 01 7 B PR PR B R N B R AR — O I 3R~ A2 19 0.03 £%5~0.05 5[18], I KA BRI A2 45
SEEBENIBAT PRI 2 . ASCRARLEEASN 6 mm BRI FIURLIE 1 RG 45 48 5 HH AR RURLAH 7 T8 BURLA%
4 35 mm B RRLRE AR, SR B SEAR AN S 7 R, ANIRLER IR S, B AR
FEEEI RS, AT BRI 1 2 BURLRE 25 AR, ST O RURDRG 25 AR N 1 8 P, /NI [6]
i AR 2 30(4) T HAR 2

ngeal = NFVFraction (4)
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Figure 7. Fill model
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Figure 8. Multi particle bonding model
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Figure 9. Discrete element simulation model
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Figure 10. Crushing rate and energy consumption curve at different rotational speeds
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Figure 11. Crushing rate and energy consumption curve for different material layer thicknesses
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Figure 12. Crushing rate and energy consumption curves for different feed rates
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