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Fig.1 Schematic diagram of the structure of a multi-

chamber continuous mixing equipment
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Table 1  Verification results for mesh independence
SEUNETE B WA it IR ST)
N E/mm LRTR 4y HH/(N-m)
1.6 3 850 861 2.378
1.8 3519297 2.320
2.0 3298 698 2.306

Pl 4 TR T 2 A RO AR L A

Fig.4 Mesh model of the reinforced mixing chamber
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Table 4  Calculated results of aluminum powder content and mixing energy per unit
volume under different working conditions
T HB i % 4 it TN LA~
s A T 2 & 3 A 4 A 5 1/ % %/ % M/ % e/ gL

1 33.95 32. 60 32.46 33.04 33.72 33.154 0. 662 2. 88 17 854

2 32.98 31.06 31.73 31. 06 34.97 32.36 1. 656 5.97 11911

3 32.52 29.26 29. 15 30.93 35.32 31.436 2.573 11. 67 8981

4 33.32 33.24 33.31 32.78 32.69 33.068 0.307 0.97 32562

5 32.96 33.05 33.62 32.71 32.39 32.946 0. 456 1. 88 21639

6 32.92 32.08 32.62 33.83 33.91 33.072 0.789 2.79 16 241
IR B RE S KN REEAW) &, B AL AR A5 AN HRHR i) 9 RF i R 19 7 i
IRARETE N L2 B E IR A4 IR A e 1M Table 5 Aluminum powder content in samples at
Febt different discharge times
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Fig. 12 Discharge conditions of working condition

4 at different times
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Influence of the process parameters of a multi-chamber continuous

mixing equipment on the mixing energy

JIN WenQiang CHEN Song” XIE ZhongYuan WEI ZonglLiang QIN Neng

(Xi’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract: In order to establish a systematic method for the design of multi-chamber continuous mixing equipment,
numerical calculations and PBX simulation experiments have been combined to analyze the process parameter
(feeding speed and blade speed) response of the reinforced mixing chamber of a multi-chamber continuous mixer
with a single chamber volume of 2. 5 L. The relationship between the mixing energy per unit volume and the input
parameters was obtained, and the design of the multi-chamber continuous mixer with the mixing energy per unit vol-
ume as the mixing capacity evaluation index was verified by experiment. The maximum deviation between the simu-
lated and experimental values of average torque was less than 15% , and the established model can reflect the actual
variation of the average torque with the process parameters. The total mixing energy per unit volume provided by the
equipment increases with increasing blade speed, decreases with increasing feeding speed, increases with increas-
ing mixing chamber number, and increases with increasing slurry density. The mixing quality ranking of each work-
ing condition is in good agreement with the ranking of mixing energy per unit volume. The larger the mixing energy
per unit volume is, the better the mixing quality of the final product is. When the feeding speed is 20 kg/h, and
the blade speed is 45 r/min, the mixing energy per unit volume is 32 562 J/L., and the deviation of aluminum pow-
der content in the mixed final product is within 1% , which meets the industrial requirements of PBX. The mixing
ability evaluation index based on mixing energy per unit volume can guide the structural design and process parame-
ter selection of multi-chamber continuous mixers and can provide a basis for the subsequent design of mixers of dif-
ferent scales.

Key words: continuous mixing equipment; process parameter; feeding speed; blade speed; numerical simulation;

mixing energy per unit volume
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