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Design and Experiment of Chinese Cabbage Seed Threshing Device
Combined with Elastic Short-rasp-bar Tooth

WANG Shengsheng' LU Mengqing' HU Jinpeng® CHEN Pan' ]I Jiangtao' WANG Fumin'
(1. College of Agricultural Equipment Engineering, Henan University of Science and Technology, Luoyang 471003, China
2. College of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; The Chinese cabbage seed market is developing rapidly, and the demand for mechanized
harvest is increasing day by day due to the large area and industrial planting. Aiming at the technical
problems of low efficiency of artificial harvest and high seed breaking rate by conventional threshing
method, a threshing device for Chinese cabbage seed was designed, which was composed of threshing
elements such as elastic short-rasp-bar tooth, flexible round head spike tooth and circular tube concave
plate. The finite element modal analysis of threshing cylinder was carried out with ANSYS Workbench,
and the rationality of structure of threshing cylinder was verified. The feeding amount, cylinder speed and
threshing clearance were selected as experimental factors, and the response surface optimization and field
comparison experiments were carried out based on the experimental indicators of seed loss rate and
breaking rate. Through experiments, the mathematical model between each experiment factor and
experiment index was established, the influence of each factor on the index was analyzed, and the
structure and working parameters of the device were optimized. The experimental results showed that
when the cylinder speed was 726 r/min, the threshing clearance was 22.3 mm, and the feeding amount
was 1. 73 kg/s, the seed loss rate was 0. 68% and the breaking rate was 0. 39% . The experimental results
met the design requirements, and it can realize the mechanized threshing operation of Chinese cabbage
seeds with a low breaking rate during the harvest period.
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Fig. 1  Structure diagram of Chinese cabbage seed

threshing device
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Tab.1 Mechanical properties of each component

of Chinese cabbage plant

IR X e B 2 fif /N
b5 32 R 45 IR 6.887 ~12.330
71552 TR 4 R 10. 732 ~32. 007
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Fig.2 Elastic short-rasp-bar tooth combined

threshing cylinder
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Fig.4 Stress analysis of elastic short-rasp-bar tooth
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Tab.2 Properties of materials

4k F P/ (kgom ™) A H HpERE/ GPa
AW 1 400 0.42 0.59
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Tab.3 Deformation results of threshing cylinder
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Fig.5 Modal analysis of threshing cylinder shape diagram
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Fig.6  Schematic of circular tube concave plate
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Tab.4 Plant material characteristics of Chinese cabbage

ZH HfH
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122 HAE/mm 560 ~ 860
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Bl TR TR/ g 3.08 ~3.25
B 0.3~0.6
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Tab.6 Results of response surface test

=3 X, X, X, Y, /% Y,/%
1 -1 -1 0.99 0.57
2 0 1 1 0.49 0.18
3 -1 0 -1 0.92 0.81
4 1 -1 0 2.32 0. 49
5 0 1 -1 2.02 0.20
6 -1 0 1 0.88 0.23
7 0 -1 1 1.06 0.17
8 0 0 0 0.82 0.16
9 -1 -1 0 1.10 0.34
10 -1 1 0 1. 14 0.22
11 1 1 0 1.78 0.39
12 1 0 1 1.96 0. 49
13 0 0 0 0.78 0.10
14 1 0 -1 2. 66 0.51
15 0 0 0 0.86 0.13
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Fig.8 Influence of factors interaction on loss rate
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Fig.9 Influence of factors interaction on breaking rate
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