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Design and Test of Double-layer Non-parallel Vibrating Screens

WANG Lijun' LI Rui' YU Yongtao' SHEN Baoshan® LIU Tianhua'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. The 852 Farm of Heilongjiang Agricultural Reclamation, Shuangyashan 155600, China)

Abstract: Most of cleaning devices in maize harvester are parallel-mounted double screen. In order to
improve the screening performance of the double screens, a four DOF double-layer non-parallel vibrating
screen mechanism and test bench were designed by using the bias crank slider mechanism. The
mathematical model of mechanism motion was obtained by using matrix analysis method. The results
showed that the sieve movement was non-harmonic periodic motion. The factors were the installation
spacing of double screens, the mounting inclination of upper screen, and the transverse amplitude of
screen. The indexes were the loss and impurity rate of maize. The test data were analyzed by the response
surface method and the regression mathematical models were multi-objectively optimized by using Design-
Expert software. When the mounting inclination of lower screen was 3.5°, the optimal parameters were
the installation spacing of double screens of 292. 99 mm, mounting inclination of upper screen of 3. 04°,
and transverse amplitude of screen of 5.55 mm. Test of driving mechanism size was done based on
optimized parameter adjustment. Under the condition of the normal feed quantity of maize mixture of
5.05 kg/s, the loss rate of grain was 1. 61% and the impurity rate of grain was 2. 17% after screening,
which can meet the performance requirement of maize harvester. Compared with the traditional double
plane reciprocating vibrating screen cleaning device, the loss rate of grain was reduced by 1.59
percentage points.
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Fig.8 Effect of transverse amplitude of screen on

screening performance
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Tab.2 Coding of experimental factors

EEES
G RWIOEREE  CRmAEEN B R
x,/mm %,/ (°) x3/mm
-1.682 250.0 1.5 2.0
-1 270.3 2.3 3.6
0 300.0 3.5 6.0
1 329.7 4.7 8.4
1. 682 350.0 5.5 10.0

x3 HRBRARSER

Tab.3 Test scheme and results

e I % PEREE bR/ %
x/mm  x,/(°)  xy/mm ¥ ¥
1 270.3 2.3 3.6 2.25 2.61
2 329.7 2.3 3.6 2.48 2.46
3 270.3 4.7 3.6 2.62 2.13
4 329.7 4.7 3.6 3.63 2.02
5 270.3 2.3 8.4 2.65 2.87
6 329.7 2.3 8.4 3.15 2.42
7 270.3 4.7 8.4 2.87 2.51
8 329.7 4.7 8.4 3.96 2.24
9 250. 0 3.5 6.0 2. 46 2.32
10 350. 0 3.5 6.0 3.83 1.89
11 300. 0 5.5 6.0 1.55 311
12 300. 0 5.5 6.0 2.84 2.48
13 300. 0 3.5 2.0 3.05 2.16
14 300. 0 3.5 10. 0 3.54 2.48
15 300. 0 3.5 6.0 1.72 1.82
16 300. 0 3.5 6.0 1.75 1.79
17 300. 0 3.5 6.0 1.82 1.74
18 300. 0 3.5 6.0 1. 69 1. 86
19 300. 0 3.5 6.0 1.78 1.77
20 300. 0 3.5 6.0 1.75 1.78
21 300. 0 3.5 6.0 1. 68 1. 89
22 300. 0 3.5 6.0 1.81 1.76
23 300. 0 3.5 6.0 1. 66 1.91
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R 1E 28 e 5% 2 & 1K 5 19 45 1, Bl A Design-
Expert 8. 0. 6 84 %} 12 46 45 R #1740 31, 38 48 % 3
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0.061X,X, +0.5X; +0. 16X; +0. 55X
(R> =0.994) (31)
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Fig. 9 Response surfaces of all factors on loss rate of maize
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Fig. 10 Response surfaces of all factors on impurity

rate of maize
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Test devices
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Tab.4 Results of experimental tests %
B X2 A VA7 4k 3l i X2 P47 2R 2 i
2k 2 BT 02k 2 T
1 1. 65 2.09 3.26 2.29
2 1.56 2.25 3.15 2.41
3 1.62 2.18 3.19 2.36
SE 1 1.61 2.17 3.20 2.35
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