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Abstract

The three-dimensional model of the hydraulic concrete vertical mixer was established, and its
material parameters, contact parameters, global variables, motion parameters and solver were
set in EDEM software. The motion characteristics and mixing uniformity of concrete materials
were analyzed by discrete element simulation. The orthogonal experiment shows that the best
combination of mixer mixing parameters was when the shovel plate installation angle is 45°, the
mixing speed is 35 rpm, and the filling ratio is 0.4, which provides a reference for the design and
production of the vertical mixer.
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Figure 1. Simplified three-dimensional model of vertical mixer
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Figure 2. Particle morphology of aggregate
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Table 1. Material parameter properties

F 1 MRSHEM

FER TARA L # & (kg/m?) HIY) I8 i (Pa)
KV 0.25 1450 3e+08
Rk 0.25 1200 3e+08
AHEE K 0.25 1350 3.5e+08
FHT 4 0.25 1350 3.5e+08
Gl 0.3 7850 1e+10
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Figure 3. Contact model in “dry mixing”

B3 “FH7 BEEmmEE

DOI: 10.12677/hjce.2022.118099 916 T ARTHE


https://doi.org/10.12677/hjce.2022.118099

Bl %

Creator Tree

P Project

» Physics

Fhyziex

Interaction
Hodel

&8 Bulk Material
B Equipment Material
[ Geometries

Environment

Particle to Particle

MName

Source  Accelerator Mode

| et et T S th XK Guilt-in Optizal
1

Particle Li

+- X

mits. ..

Field Data Manager. ..

Figure 4. Contact model in “wet mixing”
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Table 2. Material parameter properties

=2 MHSHEN

IR T EN AL 2 (kg/m®) By D)5 (Pa)
KR - 7K 0.05 0.7 0.2
IKIE - ¥kt 0.05 0.75 0.25
IKYE - 4 k) 0.015 0.7 0.2
KIE - KE R 0.015 0.7 0.2
KVE - JUAT AR 0.05 0.65 0.25
EL - kel 0.015 0.7 0.25
okl - 4l Rk 0.05 0.65 0.2
HERE - HH ARk 0.05 0.65 0.2
HRE - JLAA 4 0.05 0.7 0.3
4iE R - 4R 0.05 0.65 0.25
4 RE - AR 0.05 0.65 0.25
4Rk - JLfA A 0.1 0.65 0.25
FHERE - AR 0.3 0.5 0.5
FERE - TUfA 0.5 0.5 0.5
JUfal4ds - JUAe 44 0.5 0.5 0.5
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Figure 5. Motion parameter setting
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Figure 7. Particle trajectory at 11 s: (a) Top view of movement track at 11 s; (b) Front view of movement track at 11 s
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Figure 8. Particle trajectory at 16 s: (a) Top view of movement track at 16 s; (b) Front view of movement track at 16 s
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Figure 9. Particle trajectory at 40 s: (a) Top view of movement track at 40 s; (b) Front view of movement track at 40 s
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Figure 11. Relationship between material dispersion coefficient and time
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Table 3. Orthogonal test results
< 3. EXXREHER

BEbE B EAHEL )
RieEE R
RS BT REE BRIEE K MR arER RER
1 35° 30 rpm 0.3 1 0.067 0.104 0.358 1.237 0.442
2 35° 35 rpm 0.4 2 0.046 0.091 0.300 0.907 0.336
3 35° 40 rpm 0.5 3 0.059 0.147 0.203 0.982 0.348
4 40° 30 rpm 0.4 3 0.138 0.384 0.236 0.883 0.410
5 40° 35 rpm 0.5 1 0.043 0.106 0.247 1.067 0.366
6 40° 40 rpm 0.3 2 0.063 0.093 0.301 1.108 0.391
7 45° 30 rpm 0.5 2 0.061 0.153 0.272 1.123 0.402
8 45° 35 rpm 0.3 3 0.059 0.100 0.263 0.977 0.350
9 45° 40 rpm 0.4 1 0.053 0.083 0.281 1.020 0.359
| 1.125 1.254 1.182 1.167
] 1.167 1.051 1.105 1.129
11 1.111 1.098 1.115 1.107
1/3 0.375 0.418 0.394 0.389
11/3 0.389 0.350 0.368 0.376
1H1/3 0.370 0.366 0.372 0.369
ez 0.019 0.068 0.026 0.020
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