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Measurement of physical parameters of garlic sprout contact and

discrete element simulation calibration
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Abstract: In response to the current lack of accurate and reliable discrete element simulation
parameters for garlic sprout harvesting equipment, this study focuses on the red-top garlic sprouts and
uses a combination of contact physical parameter measurement and simulation experiments to calibrate the
various collision recovery coefficients and friction coefficients of the garlic sprouts. Firstly, through
physical experiments, the intrinsic parameters of garlic sprouts and the static friction coefficient, rolling
friction coefficient, and collision recovery coefficient between garlic sprouts, and between garlic sprouts
and PVC conveyor belts were measured to determine their value ranges. Then, a discrete element
simulation model of garlic sprouts was established using EDEM software, and Plackett-Burman
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experiments were designed with the simulated repose angle of garlic sprouts as the response value to screen
out parameters that have a significant impact on the simulated repose angle of garlic sprouts. Finally, a
central combination design experiment was conducted on the highly significant parameters to obtain the
optimal parameter values. The results indicate that the parameters that have a significant impact on the
simulated repose angle of garlic sprouts are the static friction coefficient between garlic sprouts and the
rolling friction coefficient between garlic sprouts; when the static friction coefficient between garlic sprouts
is 0. 914 and the rolling friction coefficient between garlic sprouts is 0. 018, the simulated repose angle of
garlic sprouts is measured to be 35.12°, with an error of 3. 3% compared to the obtained physical repose
angle (36.35°), indicating that the calibrated discrete element simulation parameters of garlic sprouts are
consistent with the actual situation. The discrete element simulation parameters obtained in this study can
provide reference for the subsequent research of garlic sprout harvesting equipment.

Key words: garlic sprout; discrete element simulation; repose angle; parameter optimization;

calibration
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