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Abstract

The discrete element method software EDEM was employed to simulate the spreading process of
mixed powders, and the effects of hopper spreading process parameters, including traverse speed,
vibration frequency and vibration amplitude, on the uniformity of the mixed powders were inves-
tigated. The results show that the mass flow rate of powder in the hopper increases with increasing
traverse speed, whereas the mass of powder spread per unit distance decreases. The application of
hopper vibration facilitates the downward discharge of powder; moreover, with increasing vibra-
tion frequency and amplitude, the powder discharge rate in the hopper increases, but the spreading
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uniformity deteriorates. Therefore, the hopper traverse speed and vibration-related parameters
should be set reasonably in practical production to ensure smooth powder discharge and satisfac-
tory powder uniformity.
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Figure 1. Simplified geometric model of the spreading device
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Figure 2. Particle morphology of powder
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Table 1. Material parameter

® 1 MRE%

MEZH BRIE AL A ST RRL B 5 R (H)
B glem?® 11.53 3.66 7.85
HEFEE RS glem? 6.81 2.11
AR LE 0.31 0.30 0.25
HE(g 45 228
BB Pa 6 x 107 3x107 3x107
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Table 2. Contact parameter

=2 EMEY

Fefdoxof W ZHL i EE R R B TREN B R A
ERIZBURL A-BRIZ S0k A 0.3 0.37 0.05
FIFRL B- LBk B 0.3 0.32 0.08
BRI SURL A- 5 TERRL B 0.3 0.37 0.05

BRIERORL A-HH 0.25 0.30 0.03
TRk B-4X 0.25 0.35 0.07
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PRI L mme =Fh THATRI S ARSI 3 Fron. AW 3aTRLE H, Mk ah# &N 5 mm/s B,
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Figure4.C
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Figure 3. Final distribution state under different hopper moving speeds
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Figure 5. Mass distribution of spherical particles under different hopper moving speeds
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Figure 6. Final distribution state under different vibration frequencies
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Figure 7. Curves of powder mass in the hopper over time under different vibration frequencies
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Figure 8. Mass distribution of spherical particles under different vibration frequencies
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Figure 9. Final distribution state under different amplitudes
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Figure 10. Curves of powder mass in the hopper over time under different amplitudes
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Table 3. Summary of calculation results for distribution uniformity
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