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Design and Experiment of Curved Screen for Maize Grain Harvester

WANG Lijun WU Zhenchao FENG Xin LI Rui YU Yongtao
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to improve the screening performance of the air-screen cleaning device of maize grain
harvester, the relationship between the motion of grain on the screen and the function f(x) of screen-
shape was determined through the mechanics analysis of particle. In order to propose a type of sinusoidal-
shape screen, the woven screen was studied. Computational fluid dynamics and discrete element method
(CFD — DEM ) were coupled to compare and analyze the airflow in the cleaning device and the
characteristics of flat, convex and concave screening. The screening performance of the sinusoidal-shape
screen, compared with this one with tail screen was removed, was better. The quadratic orthogonal
rotational-combinational simulation tests were designed. The coefficient of screen-shape and the inlet
velocity of airflow and the direction angle of airflow were taken as factors, and the loss and cleanliness of
maize grains collected were taken as indexes. The regression mathematical models between factors and
indexes were multi-objective optimized by using Design-Expert software. The best combination of
parameters was obtained, including the coefficient of screen-shape of 32.35 mm, the inlet velocity of
airflow of 13. 73 m/s, the direction angle of airflow of 23. 86°. The best combination of parameters was
set in the bench test. The flat weave screen was compared with that of the screening performance of
sinusoidal-shape screen. The experimental results showed that the sinusoidal-shape screen can realize the
fast passage of maize debris, and increase the possibility of maize grains passing the screen when the total
feeding quantity was 5 kg/s and the vibration frequency of the screen was 5.15 Hz. The working
mechanism and screening performance of the sinusoidal-shape screen were tested by high-speed camera
and indoor bench. The experimental results showed that the state of movement of maize mixture on
different screens was more favorable to the performance of the cleaning device. The cleaning rate of maize
grains collected was 98.07% and the rate of maize loss was 1. 16% after screening. Compared with the
flat weave screen, the cleaning rate of maize grains was increased by 2. 45 percentage points and the rate
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of maize loss was reduced by 0.79 percentage points, which met the requirements of technical

specification for quality evaluation of screening in China.

Key words: maize grain harvester; cleaning device; vibrating screen; sinusoidal-shape screen;

optimization of parameters
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30 98. 07 0.27 1. 04 0. 10
35 97.59 0.35 0. 89 0.25
40 97.27 0.27 0.72 0.18
45 96. 61 0.29 0.57 0.11
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Tab.7 Factors and codes of test

S
ity Wi RS ANARWEE KW

x,/mm xz/(m's_l) x3/(°)

-1.682 15. 00 9.60 20. 00
-1 20. 68 10. 90 22.03

0 29. 00 12. 80 25.00

1 37.32 14.70 27.97

1. 682 43.00 16. 00 30. 00
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Fig. 10 Response surfaces of factors on various indexes
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Test beds of cleaning operation
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Fig. 12 Locations of maize grains at different times
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Fig. 13 Movement states of maize mixture on different screens
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Fig. 14  Trajectories of maize mixture on different screens in XY plane
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