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Fig.1 View of action in air flow attrition (a) and in ball mill (b)
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Fig. 2 Particle size distribution of
air flow attrition powder
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Fig. 3 Particle size distributions of B4C powders treated by
ball mill (a) and vibratory mill (b)'® "™ ( part)
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Table 1 Measured and calculated values from Fig. 2

Attrition Fine peak Coarse peak

times d,/ Pm Peak height” S¢ d e/ Pm Peak height Se L
0 0.2 1.2 6.5 21.5 9.1 93.5 20
2 0.2 4.9 29.8 4.6 9.0 7.2 70. 2 6.2
3 0.2 7:5 48. 4 7:5 7.7 5.7 51.6 4.0
4 0.2 11.0 63.0 9.7 6.0 4.8 37.0 2:2
5 0.2 12.3 71.0 10.9 4.6 4.4 29.0 1.2
6 0.2 13.6 77.8 12.0 4.0 3.6 222 1
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Fig. 5 Contribution of two grinding
mechanisms on decrease of
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Table 2 Mean particle size ( ds0), specific

*x2 (S per)

surface area ( Spgr) and calculated

volume mean particle size of coarse

peak (d.y) in air flow attrition powder
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Fig. 6 Comparison of comminution efficiencies
between air flow attrition and various mills
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Mechanism of air flow attrition of boron carbide powder

WANG Ling-sen', FANG Yirrchu', YIN Bamryao®
(1. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China;
2. China Institute of Atomic Energy, Beijing 102413, China )

Abstract: The raw powder of boron carbide with a particle size of 20. 4 Hm fabricated by carbon reducing boron oxide in tube furnace was
comminuted by air flow attrition. It is concluded that the mean particle size decreases rapidly with the increase of times of air flow attrition. The
equilibrium particle size of 0. 45 Hm obtained by it is much less than that by ball mill (4 Hm) or by vibratory mill (2 Bm) . This method is also
a continuous operation process with a higher productivity, and it will not lead to pollution from the wear of balls with jar. The experiment proves
that a mean particle size of 0. 6 Pm can be obtained by 4 times attrition, increasing the times further, the particle size decreasing is very limit-
ed, but the energy consumption increases much. The mechanisms of air flow attrition are also dealt with. Both impaction and grinding mecha-
nisms are presented in this process. Which one is the dominant one depends upon the particle size of powder feeding into the air flow attritor.
At first, the powder is coarser, the momentum of particles is higher, the impaction is the dominant factor; after several times of attrition, the
powder is finer, the grinding becomes important. At the same time, a conclusion is also gained: at the beginning the impaction plays an impor-
tant part in the powder refining; when the particle becomes finer, the contribution of grinding increases.
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