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Charactenstics of vertical shaft planetary
mixer for plate preparation based on EDEM
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(1. College of Mechanical Engineering, Guizhou University, Guiyang 550025 ,China;
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Abstract ; Using sawdust, magnesium chloride, magnesium oxide and brine as stirring raw materials, and polyvinyl chloride tree
powder and urea as additives, the influence of the installation angle of the vertical shaft planetary mixer blade and the speed of
the stirring shaft on the mixing quality was studied. The EDEM software was used to simulate mixing process of mixed materials
and the mixing quality of materials under different blade installation angles and stirring shaft rotation speeds were studied. By
comparing and analyzing the discrete coefficient of magnesium chloride particles under the same conditions, the optimal stirring
parameters were determined. The mechanical properties of the wooden plates were verified. The results show that the optimal
mixing quality is the best when the blade installation angle of the vertical shaft planetary mixer is 45° and the stirring shaft speed
is 30 r/min.
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Tab.1 Material properties
MR W/ (kgem™)  BYUIEER/10° P JAMREL MR W/ (kgem™)  BYUIEER/10° P JAMAEL
EAbEE 3 580 5.77 0.30 Hith 2 500 0.10 0.25
Eig=3 2 345 0.13 0.25 | 7 850 80.00 0.30
KB 600 0.53 0.33
R2 EMSHIRE
Tab.2 Contact parameters
Hefh et RE R MEEEER  EENR Hefphy LB MEEER  EERR
SAbEE-E bt 0.45 0.20 0.01 AR 0.30 0.50 0.01
S-S e 0.50 0.50 0.01 EAb A 0.45 0.25 0.01
KE-KE 0.49 0.20 0.01 AAbEE-K)E 0.50 0.50 0.01
HoAth—H Aty 0.50 0.50 0.01 A A 0.50 0.30 0.01
FAE-E e 0.50 0.40 0.01 HAtb-A B 0.50 0.50 0.01
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Tab.3 Discrete coefficient of magnesium chloride particles
PERERtE)/ s
BAAMBE/(°)
5 10 15 20 25 30 35

35 0.57 0.53 0.49 0.47 0.49 0.47 0.48
40 0.55 0.44 0.46 0.45 0.45 0.43 0.45
45 0.54 0.42 0.40 0.41 0.41 0.39 0.41
50 0.57 0.49 0.46 0.44 0.45 0.44 0.47
55 0.54 0.46 0.43 0.42 0.43 0.41 0.43
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Fig.9 Discrete coefficients of magnesium chioride particles
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Tab.4 Mechanical properties of plates with different parameters

HH BB HrlhisREE/MPa  BAMERIR/MPa SSEIRE/MPa
35 10.47 2581.74 3.52
40 10.95 2772.79 3.67
MR gBE AR () 45 12.70 3373.48 4.36
50 11.01 3 008. 83 4.05
55 10.75 2 920.94 3.87
20 14.74 3940.40 4.47
PRl #/ (v min ! 30 18.42 4974.16 5.23
40 15.41 4 433.30 4.83
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Fig. 14 Stress—strain curves at different speed
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Fig. 13 Stress—strain curves for different mounting angles
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