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Bionic design of corn stubble collector based on surface

structure of Patinopecten yessoensis
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(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China; 2. Key

Laboratory of Bionic Engineering, Ministry of Education, Changchun 130022, China)

Abstract:In corn stubble harvesting, in order to solve the difficulty of corn stubble picking-up, a new
corn stubble collector was designed. First, the kinematics of the stubble picking-up process was
carried out. Then, the picking-up finger was designed. Further, reverse engineering method was
employed to examine the contour of the surface of Patinopecten yessoensis as a bionic model. The
cloud points of the contour to the ridges on the surface were fitted. The bionic ribbed surface of the
picking-up finger was designed with a sinusoidal function y = 1.5 ¢« sin(wx/4) to present the ribbed
contour, where x ranges from 0 to 4. For three different bionic corn stubble collectors, finite element
software ANSYS was used to investigate the effects of friction coefficient between the picking-up

finger and corn stubble, and the picking-up location on the performance of the collectors. Results
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show that the bionic ribbed surface of the picking-up finger contributes to the increase of the friction

between the finger and the corn stubble, which enhances the corn stubble picking-up effect. Lower

picking-up position benefits the corn stubble picking-up process.

Key words: bionic engineering; corn stubble collector; kinematic analysis; structure optimization;

Patinopecten yessoensis;bionic design; finite element analysis
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Fig. 1 Assembly drawing of corn stubble

harvester’s pickup device
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Fig.3 Structural diagram of picking up progress
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Fig. 4 Position of pickup device in moving coordinate

system and fixed coordinate system
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coordinate system and fixed coordinate
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Fig. 10 Simulation analysis results for different friction coefficients between pickup finger

and corn stubble with varying rotation angle of corn stubble collector
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