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Packing Properties of Binary Powder Systems
Subjected to Vertical Tapping

Toshifumi Isuikura and Hiroshi NAGASHIMA

An experimental study by a tapping method has been conducted on packing properties of binary

powder systems, which is related with the flowability of powders. Variables studied were, that is, state

of initial packing of powders, weight ratio of smaller powder to total powders C, tapping height A and

weight of powder bed W. The packing process by tapping was investigated on the variation of average

void fraction e, especially for binary powder systems of widely different particle sizes and under

conditions of relatively small particle sizes, which have seldom been studied previously.

As the result, with the binary powder systems examined, size segregation of powders were found

to take place depending on the system of initial packing of powders, and gave a complicated variation

of average void fraction € in the powder bed, which corresponded well with the observed phenomenon.
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Fig.2 Initial packing state of powders

Table 1 Experimental conditions

Weight ratio of smaller powder to total powders

Cs [kg/kg]: 0, 0.25, 0.50, 0.75, 1
Tapping height

H [m] : 14, 24, 34, 44, 55 x10°
Weight of powder bed

W [kg] : 0.08, 0.10, 0.12, 0.15

Relative humidity
Rh [%] : 44 ~ 55
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Table 2 Properties of sample powders

Particles D; Pp €
[um] [kg/m’] [-]

Glass Beads (G1) 502 2480 0.358
Glass Beads (G2) 51 2480 0.422
Glass Beads (G3) 118 2480 0.396
Silicon Carbide (SC) 42 3200 0.634

Size ratio : G2/SC =12, G1/G2 =10, G1/G3 =4.
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Fig.3 Relationship between N/C and tapping
number N with weight ratio of smaller powder
to total powders Cg and initial packing state as
parameters
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Fig.4 Effect of weight ratio of smaller powder to
total powders Cg on average void fraction e
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Fig.5 Effects of initial packing state and size ratio of
powders on average void fraction €
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Nomenclature

a :parameter in Eq.(2) or final degree of
volume reduction (=)
b  :parameter in Eq.(2) (=)
:degree of volume reduction defined by
Eq.(3) (=(V,—V)/V,) (=)
Cy :weight ratio of smaller powder to total

powders (kg/kg)
D, :diameter of particles (um)
H :tapping height (m)
h  :height of powder bed (m)
N :tapping number (=)
R, :relative humidity (%)
V' :bulk volume of powder bed at any

tapping number (m®)
V, :initial bulk volume of powder bed

before tapping (m®)
W :weight of powder bed (kg)
e :average void fraction (=)
g, :initial void fraction before tapping (=)
0, :density of particles (kg /m®)
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