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Study on the mixing process of U-Mo microspheres and Al powders

YU Zheng-Wei, WANG Lu-Quan, LIU Hai, LENG Mao-Lin, HUANG Jian-Min, GUO Zhen
(Nuclear Power Institute of China, Chengdu 610213, China)

Abstract: U-Mo microspheres and Al powders were mixed by vertical planetary pot-classifying mixer.

The influences of mixing time, mixing speed and filling rate on the mixing degree of mixed powders were

studied systematically. The orthogonal experiment is designed to analyze the influence degree of the

three factors on the mixing degree. The mixing degree and microstructure were discussed by variation

coefficient method and stereomicroscope, respectively. Results show that optimal mixing process param-

eters: the mixing time of 90 min, the mixing speed of 30 r/min and the filling rate of 30%. The optimal

mixed powders have a mixing degree of 93. 6% . Three kinds of mixed factors impacting on the mixing

degree have the order: mixing time << filling rate << mixing speed.
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Fig. 1 Schematic diagram of the vertical planetary

pot-classifying mixer
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Fig. 2 Mixing degree of mixed powders varies with

different mixing time
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Fig. 3 Mixing degree of mixed powders varies with

different mixing speeds
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Tab.1 Orthogonal experiment scheme
AN S
R4 pamti RARER sz REE/
/min /(r/min) E/%
1 60 10 10 85.1
2 60 30 30 92.3
3 60 50 50 90.1
4 90 10 30 89.4
5 90 30 50 91.9
6 90 50 10 90. 2
7 120 10 50 87.5
8 120 30 10 92.1
9 120 50 30 90. 5

X2 BEEXKTEHNEGEHEMBRESNER
Tab. 2

Average and range analysis results of mixing de-

gree of various factors and levels

{Ltclr_//
T E
RAME (min) RS HE(r/min)  BHEFTE R ()
I 1 89. 2 87.3 89. 1
HI{E 2 90. 5 92.1 90. 7
HI{E 3 90. 0 90. 3 89.8
e 2 1.3 4.8 1.6
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Fig. 5 Microstructure images of mixed powders with different processes: (a) the original mix-

ing process, (b) the optimal mixing process
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