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Discrete Element Method Simulation of Corn Grain Stacking Characteristics
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Abstract ;: To explore the influence of corn grain shape and particle humidity (with the moisture content of 14.23% ) on
particle packing morphology, the DEM-Discrete Element Method was used to simulate the corn grain stacking. Three
different particle models ( spherical, wedge and 3D scanning) were used to simulate particle packing by setting two
kinds of granular material groups with different dryness. The results show that when the particles are dry, the pile angle
of the spherical particles is the smallest, and the difference between the wedge-shaped particles and the 3D scanning
particles is small; under certain humidity, the pile angle of the wedge-shaped particles is the largest, followed by the
spherical particles and the 3D scanning particles; The effect of particle shape on particle packing morphology is less than
that of particle humidity on particle packing morphology.
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Figure 1  Three particle models

2 TR ERhiE

2 AU T SOR 422 ik 28 1), SO 22 [ 23 & A 1A
RIG, SRS AR IS T ARAEY &R YR ) TKR
Cohesion ( Hertz-Mindlin with JKR) $ A 5l 0 2% j& 3|
BAPRSR N EHAR 10 mm 175 WUBURL 2 58, UKL 8] A9 7
B IR F ORI A 1A g, i e ol ) — e T3 Y
THOMLORE 2R 40 LA 2 AR T, DRI RV ZH 72 R JKR
P fl R I, JEAEAE ) AR ) R 2 AN T ROk
MR AORL A Rh A TSR 1Y ) LI T3 o 3 o 1 BURLAE A
LR 2 R AN K 43 TR OB 11, URASZH L)
RSN 2 BRIUTGORE 1) 2 fi ) BF 700 B, w0 S WOE 0 |

RISy F MK F, 4080 o 7E e FRAT 200 1
BB 0 SO 1 R IR AR S TP T
230 2 Laplace J5 . WAL 2 P, 2 A RER R 22 (8]
TR T Wi o

(2) TERORE AR A

i
)
LYY

(b) Surface evolver HfliE &

B2 BB R
Figure 2 Liquid bridge force of wet particles
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Figure 3 Simulation model

K1 AR

Table 1  Material properties
R kst B/ GPa )/ (kg s em )
AR 0.40 0.137 1154

SR (BB 0.28 81.000 7 850

A2 BB
Table 2 Contact property parameters
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Figure 4  Particle pile formed by
different particle systems
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Figure 5 Pile angles of three different particle

models under dry and wet states
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Figure 6 Particle contact vector diagram in particle pile
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