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Abstract

Planetary concrete mixers have been widely used due to their high mixing efficiency, and their
structure directly affects the mixing quality and efficiency of concrete. In order to optimize its
structure, the stirring efficiency is improved. Taking the structure of the planetary concrete mixer
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produced by a company as a reference, the discrete element software EDEM was used to simulate
material agitation, and the flow state of the material and the uniformity of material mixing were
observed. It is found that the material movement at the sidewall of the mixing tank during the
mixing process is single, and local agitation is uneven. For this phenomenon, after the shape of the
scraper arm of the mixer is changed from plane to circular surface, the simulation process is re-
peated. It shows that the overall mixing uniformity of the mixer after structural optimization has a
significant improvement.
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Figure 1. 3D model of planetary mixer
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Figure 2. Trajectory of shovel plate
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Table 1. Material property parameter setting
=1L MREMSERE

kL P /(gem”) B ) E/(GPa) AL
i 7850 80 0.30
) 2430 4 0.33
W 2800 3 0.25

K 1400 3 0.25

Table 2. Contact parameter setting
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Fefilt [T TR 2R A B EEE R
- A 0.05 0.6 0.2
W - 0.05 0.7 0.3
- KU 0.1 0.6 0.2
f-H 0.15 0.3 0.2
F - 0.15 0.7 0.2
H - Kk 0.2 0.7 0.01
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Figure 3. Mixture status at the end of feeding
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Figure 4. Mixture states after 19 s of mixing
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Figure 5. Mesh generation of simulation analysis
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Table 3. Variation of particle mixing uniformity with time before structure optimization
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W W W
4s 0.920 1.356 0.923
8s 0.384 0.776 0.578
12s 0.213 0.463 0.398
16s 0.202 0.397 0.342
20s 0.165 0.400 0.328
24s 0.173 0.389 0.303
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AR S R R AR SR B, 0l 6 Fram. Hi7e 3 NI 6 ATAn, = Mmikife SR Al IR & 2 5 R T
BB, BEREE 12 s, BRI EECR B B 092, 1.364 0.92 FEIKE 021, 0.46. 0.40, XK BUBURIAE
PR B IR A NI B E 5. 12~20 s IF[EIBEN, URLIR G35 5 FE AR TH R BE RIS, ORIV & F %
WIS IO SRS I . RS 20 s B, UG RDR A SRR L BIR e . [ 7 o EAE R R
LA PRI ARAS s s ESHE G A U 457 B A 05 22 4R R €0 ) 0k A SR A — e, VRS RURAME, T2
AR PR AR X o ZESAE AR AR (5 T P BE DR I R 5y 18058 [FIURE, WL g2 HIZ I, anf&] 8 B
RIBEFERAT 19 s I, 1ZBRLZ 3 BRI R, SN EHEEEL N BEIZ S . T S GRS - 1,
L 1 A E B0 5 T S5 B PR P B A BOREE 5 AR TR], S EOX R4 ER— B 2 sh, N E
KL AR B o [, TS S N B E— IR, B4 SECHR O BR 7S it

147 = T
Y < E

1.2 A K
1.0 A

&

% 0.8

o
0.6
0.4 —o— @
0.2

0 5 10 5 2 25 20 35 40
Eizk o N EIDAS

Figure 6. Change of particle mixing uniformity during stirring
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Figure 7. Mixing state at the end of mixing
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Figure 8. Trajectory of labeled particles
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Figure 9. Edge scraper arm before
structure optimization
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Figure 10. Edge scraper arm after
structure optimization
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Figure 11. Trajectory of labeled particles
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Figure 12. Comparison of mixing uniformity results
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