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Studies on the Particle Size Distribution
of Tungsten Powder (Part 3)

(Particle Size Distribution and Packing)

By Noboru Ichiyama

Mobara Works, Hitachi,

Ltd.

Abstract

To know the relation between the size distribution and the packing of particles,

the writer calculated the increment of apparent density which was obtained by filling

the smaller spheres in the void space of the five fundamental arrangements of large

spheres of equal size.

and three different sizes, the tapping density in several cases,

Next, using the steel balls of equal size, two different sizes

where the mixing

ratio of weight was different was measured. Some interesting general laws were

found in these resulis.

Basing on them the writer proposes a new coordinate system

which serves better to indicate the nature of the packing than conventional coordi-

nates systems.

By way of an industrial application the relation between the characteristics of
the particle size grading distribution of the tungsten powder and the density of its

sintered ingot was studied. And it was found that the relation between them and

tendency of variation were very similar to those which were shown by the above

general laws
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existing between the mixture of steel balls and the packing.
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Table 1. Succesive Inserting Method of Small Sphe-
res in Tetrahedral System(By H. E. White)

W1k B2k B3I | WA% | BOK

Mo d | 0.414d | 0.2254 | 0.177d | 0.110d
ROMX 1 > | 8 8

N eSO | |
0.207 | 0.190 | 0.158 | 0.149
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White o FFE)

Table 2. Succesive Inserting Method of Small Sphe -
res in Double Stagger System (By H. E.
White )

e e —————————————————
WI% 2% WK Wik WSK

Mo®E  d | 0.285d 0.155d 0.123d | 0.068d
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Table 3. Succesive Inserting Method of Small Spheres
in Single Stagger System (By Ichiyama)

H1% | Bow B3% WAK | B5K
0.5284 | 0.1594 | 0.154d | 0.120d
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"Table 4. Succesive Inserting Method of Small Sph-
eres in Cubical System (By Ichiyama)
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Fig. 2. Rate of Density Increment in the Tetrahed-

ral Packing of Spheres of Diameter 4 by
Inserting Smaller Spheres of Diameter D
in the Void Space
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Fig. 4. Relation between the Mixing Ratio and
Rate of Packing when Two Groops of
Spheres of Different Sizes are Mixed
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