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Simulation and Testing of Cereal Motion in Threshing Unit of
Combine Harvester with Axial Feeding
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(1. State Key Laboratory of Soil — Plant — Machinery System Technology, Chinese Academy of Agricultural
Mechanization Sciences, Beijing 100083, China
2. College of Engineering, Heilongjiang August First Land Reclamation University, Daging 163319, China)

Abstract

Combine harvester with axial feeding threshing roller was rapidly popularized in recent years due to
its high threshing rate, low broken rate and high separating rate. The movement of cereal passing through
the axial feeding threshing roller was analyzed based on reasonable assumptions. According to the
nonlinear equations of cereal motion in each sector, feeding zone, concave side and cover side of
threshing-separating zone, software which could analyze cereal state of motion was developed based on
numerical method of high order Runge-Kutta. The effectiveness of numerical simulation result was verified
compared with high-speed photography testing results. This study laid the foundation for the design of
axial feeding threshing roller.
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Fig.1 Reference frame of threshing roller space
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Fig.2  Scheme of forces on cereal in feeding zone of threshing roller
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Fig.3  Scheme of forces on cereal in concave side of threshing roller
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Fig.8 Time domain curve of axial speed
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Fig.9 Time domain curve of circumferential speed
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