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Fig.l Structure of corn ear
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Fig.2 Structure of corn cob
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Fig.3 Structure of a corn kernel
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Fig.5 Schematic of axial section of mid-part corn cob
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Fig.7 Analysis model of corn cob
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Fig.8 Local coordinate system of corn kernel
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Fig.9 Schematic of the section of corn ear
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Fig.10 Analysis model of corn kernel
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Fig.12 Relationship between kernel’s displacement Ad and force
F along the axes obtained from experiments
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Fig.13 Mohr-Coulomb criterion of corn kernel threshing
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Fig.14 Structure and flow chart of analysis software for corn threshing process
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Fig.15 Contrast of the entities and analysis models of corn ear of
JiDan79
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Fig.16 Contrast of the entities and analysis models of com ear of
XianFeng8
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Fig.17 Contrast of the entities and analysis models of corn ear of
ZhengDan958

x1 HR79SERREERSH

Table 1 Model Parameters of corn ear of JiDan79
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om g TREOCRRCRROBRA BR T

/mm  /mm  /mm /(°) /mm
/mm

et 205 175 234 10.5 14 0 2.1 4 16
B 1145 234 27 14 16.2 0 2.1 26 16
RKEL 20 27 18.8 16.2 11 0 2.1 3 16
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Table 2 Model Parameters of corn ear of XianFeng8
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fmm g7 fo 1o 1 470 T i HT
Jmm /mm /mm  /mm /(°) /mm

AB 20 12,6 211 9.1 10.7 0 2.7 6 18
P11 39 211 248 10.7 11.8 0.7 2.7 24 18
P2 110 248 266 11.8 13.7 1.5 2.7 10 18
KB 28 256 174 12.9 10.4 0.6 2.7 5 18
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Table 3 Model Parameters of corn ear of ZhengDan958
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/mm /mg /mm /mm /mm  /(°) /mm /B /AT

WB 22 16 205 85 104  -05 1.5 4 14
BT 435 20 248 107 11.8  -0.7 1.5 9 14
B2 110 248 266 118 137  -1.5 1.5 18 14
KB 28 256 174 129 104 06 15 4 14
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Fig.18 Three dimensional CAD model of drum type corn thresher
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Fig.19 Three dimensional DEM analysis model of drum type
corn thresher
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Fig.20 Simulation and analysis of corn threshing process based
on three dimensional discrete element method
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Table 4 Broken force of corn threshing process
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Table 5 Parameters of simulation and analysis of corn threshing
process
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Modeling method of corn ears based on particles agglomerate

Yu Yajun!, Zhou Hailing!, Fu Hong?, Wu Xuanchen?, Yu Jianqun®*
(1. School of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China,
2. College of Computer Science and Technology, Jilin University, Changchun 130012, China)

Abstract: It is necessary to establish the analysis models of corn ears to analyze corn threshing process using DEM (the
Discrete Element Method). According to the shapes and the structure of corn ears, a method for establishing analysis
models of corn ears based on particles agglomerate was proposed and the corn ears modeling software was developed,
which was added to the corn threshing simulation software developed by our group. By comparing the corn ears’ entities
with the analysis models and the simulation analysis of corn threshing process, the feasibility of the new method was
validated. This paper provides reference for analyzing corn threshing process used by DEM.

Key words: computer simulation, models, software testing, discrete element method, corn ear, corn threshing, particles
agglomerate



