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Design and Experiment of Shovel Chain Peanut Harvester
Based on DEM — MBD
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Abstract: Aiming to address the issues of low separation efficiency of soil blocks and high loss rate of
fallen fruits during peanut harvesting, a shovel-chain type peanut harvester was designed. Through
analysis of the force conditions on peanut plants and soil particles, the motion laws of the peanut plant —
soil composite body during the process of transportation without soil, flipping and laying were explored.
The structural parameters of the transportation separation device and the flipping and laying device were
optimized. Based on the DEM — MBD coupling method, a simulation model of the peanut plant — soil —
loop transportation chain was established, and simulation experiments on the peanut plant transportation
without soil were carried out to explore the influence laws of the loop transportation chain speed, loop
transportation chain inclination angle, and vibration wheel speed on the force conditions of the peanut
plants. Field experiments for peanut digging and harvesting were conducted, with the inclusion rate of
soil and loss rate of fallen fruits as test indicators. The optimal parameter combination was solved. The
field experiments showed that when the loop transportation chain speed was 1.5 m/s, the loop
transportation chain inclination angle was 25°, and the vibration wheel speed was 150 r/min, the loss rate
of fallen peanuts was 2. 9% , the inclusion rate of peanuts was 6. 4% , and all performance indicators met
the requirements of relevant standards.
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Fig.1 General schematic of shovel chain peanut harvester
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Tab.1 Main technical parameters of shovel chain

peanut harvester
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Fig.2 Structural diagram of conveying and separating device
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Fig.3 Motion analysis of peanut plants on chain rod sieve
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Fig.6 Peanut plant turning movement process
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speeds on force acting on peanut plants
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Fig. 10  Influence of different inclinations of closed-loop

conveyor chain on force acting on peanut plants
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Fig. 11 Influence of different vibration wheel speeds

on force acting on peanut plants
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