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Study on Establishment of Discrete Element Model of Maize Root
System and Calibration of Simulation Parameters

Sheng Yue, Tian Haiging, Wang Di, Li Fei, Li Dapeng, Xiao Ziqing, Zhang Hongqi

(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)
Abstract: In order to study the force change of the corn root—soil complex when the straw forage harvester is working, a
discrete element method was used to establish the whole com root particle adhesion model. According to the physical
characteristics of the corn root system. the Hertz—Mindlin with Bonding particle contact model was selected. In order to
accurately obtain the discrete element simulation parameters, the method of combining the root shear test and the discrete
element simulation was used 1o calibrate the discrete element parameters. Taking the root peak shear force as the response
value, the Plackett—=Burman test, the steepest climbing test and the Box—Behnken test were sequentially designed using
Design Expert software to obtain the optimal simulation parameters: the inter—particle shear modulus is 6.6MPa, and the
bonding stiffness is 1.139x10°N » m™*, and the ultimate stress is 1.1885MPa. After experimental verification, the rela-
tive error between the simulated value and the actual value 1s 2.12%, which indicates the feasibility of simulation calibra—
tion. Finally, according to the actual size of the root system, a rapid particle filling method was used to establish the
whole root com root system model, which provides a reference for the subsequent discrete element simulation of the straw
and feed harvesting machinery.
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