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Optimization Design of Vibrating Screen Parameters Based on Ant Colony Algorithm
LI Yueting, ZHANG Zhenshan, WANG Zhenwei
School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: Objective In order to study the effect of the screening parameters of the vibrating screen on the screening
efficiency of the vibrating screen and the motion law of the screening particles in the screening process, the parameters of
the vibrating screen were optimized. Methods A three—dimensional model of the vibrating screen was established, the
screening process of the vibrating screen was simulated by using discrete element analysis software EDEM, and multiple
groups of vibrating screen screening tests were designed by using the orthogonal test method. The effect of the three
kinematic parameters of the vibrating screen, namely amplitude, vibration frequency, and vibration direction angle, on
the screening efficiency was analyzed by the discrete unit method. Multivariate nonlinear fitting was performed on the
orthogonal test results, and the ant colony algorithm was used to find the vibration parameters corresponding to the optimal
screening efficiency based on the fitting function. Results The results showed that the increase in vibration frequency led
to the excessively large beating times of particles in the screening box, and the particles were always in the bouncing state,
which reduced the probability of particles passing through sieve holes and the screening efficiency. The influence of
vibration frequency on screening efficiency was consistent with that of amplitude. With the increase of vibration frequency,
the jitter of the screen surface was intensified, the force on particles was increased, and the time of particles in the air was
increased, which led to the decrease in the probability of particles entering the sieve holes and the decrease of screening

efficiency. When the vibration direction angle increased, the screening efficiency increased first and then decreased.
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When the direction angle was too small, the particles popped out in the direction almost parallel to the screen, the total
contact time with the screen decreased, and the sand particles passing through the sieve holes decreased. When the
direction angle was too large, the particles popped perpendicular to the sieve surface, the screening speed became slower,
the particles tended to accumulate on the sieve surface, and the chance of contact between the particles that could pass
through the sieve holes and the sieve surface decreased during the screening process. Finally, the particles passing
through the sieve holes were reduced, and the screening efficiency decreased. Conclusion When the amplitude is 2 mm,

the frequency is 18 Hz, and the vibration direction angle is 44°, the screening effect of the vibrating screen is the best.

This study has a certain guiding significance for the optimization design of the vibrating screen.

Keywords: vibrating screen; discrete element method (DEM); EDEM; screening efficiency; ant colony algorithm
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Fig. 1 Vibrating screen model in EDEM
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Fig.3 Diagram of particles contact mechanics model
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Table 1 Properties of materials

ARk EE/MPa %/ (kg m)
B 0.2 95 1550
i ™) 0.3 80. 92 7 850
T2 AESE
Table 2 Collision characteristics
BHEE  HER R
¥ # R
AL W 6 0.2 0.6 0.05
B b 5 M Z 18 0.2 0.4 0.05
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Table 3 Table of screening efficiency corresponding to vibrating parameters of vibrating screens

@ 5 PI/Hz Fva/mm  F@A/(°) TmaoskE @ 5 FIR/Hz Fva/mm  F@A/(°) TmaoskEk
1 18 2 30 0.999 9 26 24 6 55 0.604 7
2 18 3 35 0.987 3 27 24 7 30 0.516
3 18 4 40 0.9856 28 24 8 40 0.430 6
4 18 5 45 0.949 2 29 26 2 45 0.988 4
5 18 6 50 0.858 2 30 26 3 55 0.940 7
6 18 7 55 0.759 3 31 26 4 30 0.848 3
7 18 8 60 0.673 3 32 26 5 40 0.672 1
8 20 2 60 0.9712 33 26 6 50 0.543 3
9 20 3 35 0.988 4 34 26 7 60 0.427 1
10 20 4 45 0.966 8 35 26 8 35 0.356 2
11 20 5 55 0.876 3 36 28 2 40 0.990 9
12 20 6 30 0. 833 37 28 3 50 0.932 6
13 20 7 40 0.945 8 38 28 4 60 0.7713
14 20 8 50 0.550 7 39 28 5 35 0.597 7
15 22 2 55 0.977 5 40 28 6 45 0.475 1
16 22 3 30 0.988 9 41 28 7 55 0.351
17 22 4 40 0.947 6 42 28 8 30 0.304 4
18 22 5 50 0.8155 43 30 2 35 0.990 1
19 22 6 60 0.677 9 44 30 3 45 0.806 9
20 22 7 35 0.571 6 45 30 4 55 0.700 7
21 22 8 45 0.509 7 46 30 5 30 0.580 6
22 24 2 50 0.983 2 47 30 6 40 0.426 8
23 24 3 60 0.976 5 48 30 7 50 0.342 4
24 24 4 35 0.902 2 49 30 8 60 0.1117
25 24 5 45 0.750 3
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Fig. 5 Diagram of the influence of three parameters

on screening efficiency
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combinations of vibration parameters
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Fig. 8 Graph of optimization process of ant colony algorithm
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