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Motion parameter optimization of reciprocating vibrating screen
based on discrete element method
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Objective: To determine the precise quantitative
relationship between screening efficiency and motion parameters
for reciprocating vibrating screen, and to obtain the movement
parameters with the optimal screening efficiency. Methods: Rocky
was adopted to accurately simulate the movement behavior for
wheat grain and wheat stem in the screening process, many
factors orthogonal simulation test was used to investigate the
effect of vibration frequency, amplitude, vibrating direction angle
and screen surface inclination angle on screening efficiency.
Results: The movement behaviors of wheat in the screening
process was consistent with the theory analysis, which verified

the correctness and feasibility of numerical simulation using

Rocky. The vibration frequency, amplitude, vibrating direction
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angle and screen surface inclination angle have significant
influence on the screening efficiency, and there is significant
interaction between these motion parameters. The optimal
motion parameter combination was the vibration frequency of
10 Hz, the amplitude of 2 mm, the vibration direction angle of
45° and the screen surface inclination angle of 0°. Conclusion: A
regression model reflecting the quantitative relationship between
motion parameters of and screening efficiency for reciprocating
vibrating screen was established, and the optimal motion
parameter combination of reciprocating vibrating screen was
obtained.
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reciprocating vibrating screen
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Figure 2 DEM model of wheat grain and wheat stem
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Table 1 Material property
ok R/ (kg » m™®)  BIYIBIE/Pa JAMILL
Q235 (PR3 i) 7 830 5.35E+10 0.274
FFRL 1350 3.78E+06 0.400
ZH 160 2.80E406 0.400
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Table 2 Parameters for contact property

AHH AR WS AR BIBEBERE  WERK
KPR 3h i 0.8 0.08 0.5
ZER—Irsh i 0.8 0.01 0.5
KPR —FF B 1.0 0.08 0.6
KR ZEFF 0.8 0.01 0.2
ER—ZEF 0.8 0.01 0.2
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Figure 3 Average velocity of particle swarm

during screening
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Figure 4 Motion of particle swarm during screening
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Table 3 Factors and levels of simulation test
K XofRam X ¥REh XeIRIE/ X, i
#/Hz EF: VA mm s/ ()

—1 10 0.0 2 0

0 15 22.5 4 6

1 20 45.0 6 12
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e fi 3 (P<C0.01), BLAh BERI Y P 8 RAL R® 5 A% IE 8
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Table 4 Design and results of orthogonal test
AR X, X Xs Xy [ &7

1 1 1 —1 —1 73.05
2 0 0 0 0 90.71
3 —1 —1 —1 1 99.82
4 —1 —1 1 1 86.74
S 0 0 0 0 71.15
6 —1 —1 —1 —1 99.79
7 1 1 0 1 77.46
0 0 —1.546 7 0 97.93

9 1 —1 —1 —1 92.92
10 1 1 1 —1 96.93
11 —1 1 1 1 40.18
12 0 0 0 —1.546 7 99.68
13 0 —1.546 7 0 0 97.96
14 —1 1 —1 1 91.17
15 0 0 0 0 87.50
16 0 0 0 —1.546 7 99.05
17 1 —1 1 —1 99.87
18 1 —1 1 1 98.43
19 0 0 —1.546 7 0 96.78
20 —1 1 —1 —1 80.76
21 —1 —1 1 —1 74.64
22 —1.546 7 0 0 0 92.92
23 —1 1 1 —1 57.36
24 —1.546 7 0 0 0 98.50
25 0 —1.546 7 0 0 92.81
26 1 —1 —1 1 65.75
27 1 1 —1 1 98.50
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Table 5 ANOVA of regression mode

KB FHA AEE B F {8 P 1A
LT 6 185.58 14 441.83  22.91  <C0.000 1**
X, 639.75 1 639.75  33.17  <C0.000 1**
X, 882.41 1 882.41  45.75  <C0.000 1**
Xs 1 044,52 1 1044.52  54.15 <<0.000 1**
X, 2 481.51 1 2481.51 128.65 <C0.0001*"*
X, X, 211.05 1 211.05  10.94 0.006 2*
X, X3 91.35 1 91.35 4.74 0.050 2

X, X, 64.76 1 64.76 3.36 0.091 8

X, X; 164.42 1 164.42 8.52 0.012 9*
X, X, 256.72 1 256.72  13.31 0.003 3*
X5 X,y 82.13 1 82.13 4.26 0.061 4

X1 0.82 1 0.82 0.04 0.839 9

X3 1.05 1 1.05 0.05 0.819 6

X3 24.80 1 24.80 1.29 0.279 0

Xj 240.30 1 240.30  12.46 0.004 1

@R 641705 26

T FOREE (P<C0.05) 5 % * FRWEEZ (P<<0.01);R? =

0.96;RA5=0.92,

e

Screening efficiency/%

ibratin®
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