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Particle mixed behavior research based on DEM
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Abstract: In order to study particle rotary motion behavior and its
mixing effect, five kinds of different speeds and fitted the mathemati-
cal model of particle mixing data applying to EDEM and MATLAB
were stimulatedwith the model of Rotary mixing equipment and
based on the theory of DEM simulated the. The virtual experiments
predicted the best speed. The results showed that the virtual experi-
ments not only could research particle cyclotron motion
characteristics of the curve distribution, but also the method of DEM
was conducive to study the mixing mechanism. Compared with the
five speeds, the degree of mixing was 62.27% , closed to its optimal
mixing degree (56.426%). And the relative error was 5.846 %. The
research provided the ideas and methods for design of discrete
material mixing equipment.
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Contact mechanical model

Figure 1

il 3 2 fih Ty 22 09 23 B, nT LLAS E]
F,

4 3
=—E" (R )7a”, D
3
F‘,’,=*2A/%ﬂ«/5,,mx vl (2)
F,=—85,5,, (3)
F‘,’=*2A/%ﬁ«/5,m' [ 4)
S,=2Y"\/R"*§, » (5)
Ine
P 6
Vin*e+x*
S, =8G"V/R"§, 7)
A
F, — %1 J1,N;

Fi —d%m e J1 . N;

F. —4YImJi,N;

F{ ——4Y1m B e J1 . N;

S, —EmNIE , MPa/cm;
S, — I m W, MPa/cm;

g — e &%

R™ — S5 RUBURL T 242 m
Y — R KA, Pa;

0, — EmEGE m;

m* ——FER i kg

v, A A XS L m /s 5
vy Y ] AR X 3

e VECEYE

G’ R YIRLH, MPa,
L2 JLfmiEs

A 2 B0 AR L A S5 R A% BURL 7 B 7% VR A 150 A R [R5 Ak
PR RS B3 FOR BT

BRI ES M DR 2, RS MR W] 4 gt R AE R 1.
AR £ 2 AHORME R 3. SRl R eh R IR 02 55 18] BE HES 1)
4 AHERM T 4

}Evm/s§

4
Lot 2. AR 3. BB 4. #knt A
(a) FHFLUEACHERT

(b) FHEE BB H
B2 #Es&nsEs

Figure 2 The structure of rotary device
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Figure 3 Brown rice and particle model
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Table 1

The required parameters of simulation

HERAYEA FRPERLAE/MPa (kg » m ™ ?)

WA AEW e AEM BS ABEW

BASHEA BASAEMN WMESHE BASAEN MESHE BES5ABM

0.25 0.29 375 75000 1350 8 000 0.6

0.5 0.01 0.02 0.3 0.56
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Figure 4 The working process of rotary device
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Figure 5 The axial movement of the single particle at

five different speeds
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Figure 6 Particle group moving vector at different speeds
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Figure 8 The mixing degree varies with time
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Table 2 Mathematical model parameters of the relationship

between standard deviation and speed
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10 0.809 —0.008 —0.122 —0.201 0.998 —0.058
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30 0.718 —0.052 0.130 0.003  0.999 0.268
40 0.824 —0.048 0.003 0.105 0.998 0.286
50 —0.052 —0.008 0.796 —0.036 0.996 0.342
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Figure 9 Speed and mixed error relationship curve
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