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Design of Combined Rape Threshing Device and Analysis of
Rape Cane Movement Trail

Zong Wangyuan Liao Qingxi Huang Peng Li Haitong Chen Li

(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: A tangential-longitudinal axial combined threshing and separating device was designed in order
to reduce the loss of the rape when harvested. Kinematic analysis and high speed photograph were carried
out on the course of the material flowed into the entrance of longitudinal roller, and the simulation
analysis on the movement characteristics of rape cane moved in the longitudinal roller was done also by
using the software ADAMS. The result showed that the materials could be flowed smoothly when the
installing angle of longitudinal roller was 20° and the initial phase angle of telescopic tooth mechanism

was 0°. The trajectory of rape cane moved in the longitudinal roller was a spiral along the inner wall of
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the roller shell. The impact between rape cane and teeth occurred in the radial plane.
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Fig.1 Schematic diagram of tangential-longitudinal

axial threshing unit
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Tab.1 Key technical parameters of tangential-longitudinal
axial threshing and separating unit
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Fig.2 Schematic diagram of tangential axial

threshing and separating unit
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Fig.3 Schematic diagram of longitudinal axial threshing

and separating unit
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Fig.4 Schematic diagram of telescopic tooth unit
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Fig.5 Kinematic analysis sketch of telescopic tooth unit
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Fig. 6 Tangential acceleration characteristic curve

of end point of telescopic tooth
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Fig.7 High speed CCD photographs
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Fig.8 Simulation model of longitudinal axial threshing
and separating unit
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Fig.9 Trajectory of rape cane
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Change curves of rape cane position on x-
and z- coordinate axis
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Fig. 12 Change curve of roller shaft acceleration
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Fig. 13 Change curve of impact force on rape cane
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