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Calibration of Physical Characteristics of Wind Sand
Particles Based on Discrete Element Method

Yang She', Zheng Mingjun', Wu Wenjiang’, Zhao Chenlei'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Office of Academic Affairs, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In the design and simulation of agricultural machinery and clean sand machinery designed
in windy and sandy areas, the traditional calculation method cannot analyze the movement law of parti-
cles and the related forces of machinery because of the complex stress state. In this paper, a method of
combination of simulation and experiment was proposed, and the method of combination of numerical a-
nalysis and experimental data was used to calibrate the physical characteristic parameters of sand parti-
cles, and the physical characteristic parameters between sand particles were determined through test
verification. The results show that the static friction coefficient is 0. 23, the rolling friction coefficient is
0.1 and the recovery coefficient is 0. 25. According to the corresponding test methods, the stacking den-
sity is 1 613 kg/m®, the sand diameter is 0. 1~0. 5 mm, accounting for 97. 58 % of the total weight, the
moisture content is 0. 04 %, the static friction coefficient, rolling friction coefficient and recovery coeffi-
cient of sand and steel (Q235) are 0.59, 0. 28 and 0. 478 respectively, and the static friction coefficient,
rolling friction coefficient and recovery coefficient of sand and rubber are 0. 613, 0. 45 and 0. 175 respec-
tively. The simulation stacking angle is 27. 55°, the experiment stacking angle is 27. 94 °, and the rela-
tive error between simulation and experiment stacking angle is 1. 39%. The simulation results are in
good agreement with the test results. It provides theoretical basis for simulation and optimization design
of agricultural machinery and sand removal machinery in desert area.

Key words: physical properties of sand; particles parameter calibration; numerical analysis; discrete

element method



