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Structure Optimization of Cleaning Screen for Maize Harvester

Wang Lijun Zhang Chuan’gen Ding Zhenjun
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to improve cleaning performance of cross air-and-screen cleaning device in maize
harvester, through comparing the screening performance of woven screen and shell screen, the structure
of shell screen was selected as the main object of study. In order to obtain the optimal parameters of the
shell screen, computational fluid dynamics and discrete element method (CFD — DEM) were coupled in
the quadratic orthogonal rotational-combinational simulation tests. Objective indexes were screening
efficiency of shell screen and cleaning rate of grain. The factors were the length and height of screen hole
and the space between screen holes. The test data were analyzed by the response surface method and the
regression mathematical models were multi-objective optimized by using Design — Expert software.
Simulation results showed that height of screen holes had the most significant effect on the indexes,
followed by the space between screen holes, then the length of screen holes. The optimized parameters
were the length of screen hole of 21. 68 mm, height of screen hole of 10. 86 mm and space between screen
holes of 55.04 mm. The results of verified test showed that screening efficiency was increased from
81.79% 1o 89.91% and the cleaning rate of grain was increased to 97. 28% , which were consistent with
the simulated results. The performance of the cleaning device was enhanced.

Key words: maize harvester; cleaning device; screen structure; shell screen; structure optimization
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Fig.2 Models of vibrating screens
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Tab.1 Results of field tests
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Tab.2 Performance of shell screen under different

air velocities

A/ (mes™") P/ % %/ %
9.5 0. 87 86. 83
12.8 2.15 90. 15
16. 1 3.71 95.34
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Tab.3 Mechanical properties of materials

F EEAYE Yt/ MPa B/ (kgem ™)
FA L 0. 40 1.27 1197
TR ZEFT 0.42 1. 00 112
oKt 0.45 1.09 330
T () 0.30 700 7 800
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Tab.4 Interaction properties of materials
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Fig.5 Distribution of maize on the screen at 1.5 s
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Tab.5 Codes of experimental factors
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1. 682 21.68 11.68 55.05
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Fig.7 Response surfaces of all factors on screening efficiency of shell screen
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Fig.8 Response surfaces of all factors on cleaning rate of grain
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