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Determination of discrete element simulation parameters

of rice milling machine
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Abstract: Objective: To solve the problem that the roller is
inconvenient to operate and the concept of rolling friction
coefficient and sliding friction coefficient is confused. Methods:
EDEM software was used to simulate the white milling process.
Taking MNAWI18 rice mill as a reference and taking Feng
Liangyou series brown rice as a sample, a set of method for
measuring discrete element simulation parameters of rice mill was
established by independently setting up an experimental bench
and combining with simulation calibration. Results: Using the

self-made collision coefficient experimental device and video
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motion processing software, the collision recovery coefficients
between brown rice and brown rice, roller and screen were 0.34,
0.24 and 0. 43 respectively. Based on the relationship between
inclined angle and static friction coefficient, the static friction
experiment is designed. The static friction coefficients between
brown rice and brown rice, roller and screen were 0.467, 0.881
and 0. 550 respectively. The rolling friction coefficient was
calibrated through the combination of brown rice stacking angle
experiment, brown rice inclined plane rolling experiment and
discrete element simulation experiment. The rolling friction
coefficients between brown rice and brown rice, roller and screen
were 0.013, 0.101 and 0.159 respectively. Conclusion: Through
the secondary simulation, the error between the simulation
results and the measured results is within a reasonable range,
which indicates that the parameter calibration data is reliable.
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Impact recovery coefficient test device
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Figure 2 Test device test schematic diagram
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Figure 3 Analysis of horizontal velocity of rice grain
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Table 1 Collision test results between brown rice and roller, brown rice and screen
e K 5 AR ok 5 Bk it K 5 G
R0 R AL BEAERT v)/ BEEEJS o'/ REREOKE BEEERT o)/ BEREUS o'/ BEREOKAE REIEET o/ BEIEJS o'/ REREIRE
(mmes ) (mmes ) FHe (mmes ) (mmes ) Ffe (mmes ) (mmes ') FEHe
1R 433 —137 0.32 517 123 0.24 460 —206 0.45
2 415 —151 0.36 431 —106 0.24 404 —158 0.39
3w 398 —136 0.34 580 — 140 0.24 420 —191 0.45
om0 034 024 043
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Figure 4 Static friction coefficient test principle

R BEZRBIKAELER

Table 2 Experimental results of static friction

coefficient

WIS B BEK /() BRI /) Bk — PR/ ()

1 25 30 42

2 27 28 39

3 27 29 40

4 24 30 42

5 22 28 41

6 26 28 43
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10 26 28 42
T 25.0 288 "

M 2 A RE K NI A 1A R N B SR K O
AN 4R 18] 04 Ff B - 28906 6 491 25.0°,28.8°,41.4°,
JHCRE DK 588 0K 7 160 R A0 6 TR 1) 7 R 488 R 003 31 S 0,467
0.881,0.550,

RN R B B HOTR U ECE B —
SR ESHOT BRI HE R R B, RN
TP~ R B 42 fi 0 A 0 B R P BT 3R TR AR 0 L R s
BE LR AR . BET SR IR UKL VR B B 4 AR B I A T i
YR I T Y BORE 1 R S HOR A, S 80
FE BT 1 S — P A 8 B 0 O 9 T B, XY R AL e R o

WL G A OB S BOE AT A IR 4 R L T il

H RS HUED

3.1 RERERZNEZRHY

.11 RECKMERUMIRAE: WG B e e 3R O

i — JZHEK BRI 250 g REK B AR IR ke B BRI S,

BEOK B R 7% T AT 7 -5l AR K HERRE OB K HE
Bt GetData X RERSE+2 . —2 +y.—y 4

J7 18] F) G 40 0 00 % a3E A7 A B, 3 A5 b K JB0R 3t 4% T Ak

FRAINE 5 TR

e e b, 2 e Ay N
ﬂ*{{« i N"“:‘-‘ e :":«-‘«:‘{:a-:l;
B 5 GeData 3 B4 % 4 5 4 4%

Figure 5 GeData obtains edge contour data
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Figure 6
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Table 3 £ fitting results of contour slope of

brown rice heap
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Figure 7 Brown rice discrete element model
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Image processing of boundary contour of brown rice heap
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Figure 8 Discrete element simulation model of brown

rice stacking angle
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Table 4 Discrete element simulation parameters
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Table 5 Slope £ of edge fitting curve of brown rice

accumulation angle contour

R 3 PE [k |

— T —x +y —y i a/(%)
0.01 —0.570 0.622 —0.692 0.596 0.62 31.80
0.03 —0.639 0.707 —0.686 0.685  0.68  34.22
0.05 —0.732 0.783 —0.795 0.645 0.74 36.50
0.07 —0.740 0.733 —0.670 0.861  0.76  37.23
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Figure 9 Accumulation angle fitting curve
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Figure 10 Secondary simulation of brown rice

particle reactor
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Figure 11 Brown rice inclined plane slide simulation

experiment table
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Table 6 Experimental statistics of slope rolling of
brown rice mm
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Figure 12 Fitting curve of rolling distance x and rolling friction coefficient x, of brown rice
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