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Investigation on Three-dimensional Parallel Screening Performance
Based on Initial Phase of Different Branches

LI Yaoming LIU Xiaofei MA Zheng TANG Zhong XU Lizhang SI Zengyong

(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract; Parallel vibrating screen could be widely used due to multi-dimensional vibration, which was
conducive to efficient screening of particle materials. In order to improve the parallel screening
performance, firstly, the three-dimensional parallel vibrating screen with different initial phases model
was proposed and the kinematics analysis was carried out. The single factor simulation experiment of
initial phase was carried out by EDEM software, then, the simulation results were verified by bench test
and the multi-factor orthogonal test was carried out to analyze the influence of each factor on the
performance index and get a better combination of factors. The results showed that the experimental
results were in good agreement with the simulation results under the same conditions. When the other
conditions were constant, as the initial phase angle in X direction was increased, the sieving grain was
increased first and then decreased, and the impurity content was higher when the initial phase in X
direction was 45°. When the initial phase of in Z direction was 90°, the sieving grain was the lowest, the
impurity content was increased first and then decreased with the increase of initial phase in Z direction.
The sieving grain was higher when the initial phase were 30° and 60°, the impurity content in the whole
sieving time was lower than other levels at 60° and the difference was obvious. The orthogonal test showed
that the primary and secondary order of the factors affecting the screening efficiency was X amplitude, Y
amplitude, Z initial phase, X initial phase, Y initial phase and Z amplitude. The primary and secondary
order of the factors affecting the dirt percentage was Z amplitude, Y amplitude, X amplitude, X initial
phase, Z initial phase and Y initial phase. The efficiency of three-dimensional vibration was improved by
62.02% and the inclusion rate was reduced by 53. 85% when using the best combination of parameters.
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Analysis diagram of screen surface movement

Fig. 1
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Fig.2 Schematic diagram of three translational

parallel mechanism
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Fig.3 Three-dimensional vibration sieving model
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Fig.4 Three-dimensional model of material
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Fig.5 Influence of initial phase angle on sieving performance in X direction
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Fig.8 Multi-dimensional librating screening test bench
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Tab.4 Experiment design and results
- i R 4 0
IR e
. A B C D E F I & YA I V27
1 1 1 1 1 1 1 50. 07 0.28
2 1 2 2 2 2 2 45. 42 0.39
3 1 3 3 3 3 3 43.78 0. 47
4 1 4 4 4 4 4 42.67 0.51
5 1 5 5 5 5 5 47.47 0.55
6 2 1 2 3 4 5 50.09 0. 60
7 2 2 3 4 5 1 36. 32 0. 65
8 2 3 4 5 1 2 48.62 0. 46
9 2 4 5 1 2 3 44.52 0.25
10 2 5 1 2 3 4 59.99 0.43
11 3 1 3 5 2 4 54.90 0. 46
12 3 2 4 1 3 5 50. 27 0. 44
13 3 3 5 2 4 1 58.27 0.57
14 3 4 1 3 5 2 69. 60 0. 44
15 3 5 2 4 1 3 79.21 0.33
16 4 1 4 2 5 3 51.75 0.51
17 4 2 5 3 1 4 55.73 0.30
18 4 3 1 4 2 5 83.24 0.24
19 4 4 2 5 3 1 54.13 0.37
20 4 5 3 1 4 2 67.25 0.50
21 5 1 5 4 3 2 67. 83 0.52
22 5 2 1 5 4 3 91.21 0. 40
23 5 3 2 1 5 4 92.56 0. 50
24 5 4 3 2 1 5 60. 16 0. 41
25 5 5 4 3 2 1 56.08 0.34
k, 45. 882 54.928 70. 822 60. 934 58.758 50. 974
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TR Yo
A % ks 0.434 0.430 0.438 0. 448 0. 530 0.448
R 0. 094 0.078 0. 140 0. 068 0.194 0. 070
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