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Characteristics of Various Si; N, Powders Modified by -
Comminution Grinding

W
Yoshinori Kanno

Abstract

The characteristics of varions Siz N; powders modified by grinding were investigated and
the results were obtained as follows: i
¢1) The a-type i, N, which is stabje in the lower temperature region has a large Ritting-
er's number than the g-type one wh{ch has a stable structure in the heigher temperature, These
Si; N, powders can be finely ground down to 0,0lam in the specific surface area diameter.
{2) The increase of specific surface area and lattice strain, and the fragmentation of cryst-
allites were remarkably affected by the physico-chemical properties of the original powders.

(3) _The crystal compound having a short interaiomic distance is liable o generate the large

residual strain,
(4) The surface energy of the ground powders increased remarkably.
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The Use of Gas Pressure Gradients to Control
Powder Packing Density

A, G. McLean* res 7

Alkira Suganuma
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Kanji Matsumoto Ryuichi Aoki

Abstract

This paper outlines the use of gas pressure gradients to control powder packing density.
In particular, the use of this technique will be illustrated by the variation in bulk density
exhibited by a powder bed subjected to varying gas pressure differentials created by applying
a vacuum to its base. It is proposed that the same compaction effect may be indueced by
applying positive gas pressure differentials across a bed of powder, The use of this technique
to conveniently and rapidly measure the true packing density of a powder bed is discussed.
It should be noted that this method of compaction is only applicable to fine powders which
generate significant gas pressure gradients when gas flow 13 induced through them. The
application of this powder compaction technique to the transportation and storage industries
as well as to the chemical and pharmaceutical industries is also discussed.

Control of powder bed packing density is frequently required in industry. Further, during
transportation and storage of powders, the maximization of powder packing density would
lead to reduced unit costs and in some cases allow these powder operations. The characteri-
zation of powders also requires the attainment of high packing density for measurement of
the true powder bed packing density. To achieve high packing densities various methods
have been used to date which employ the use of tapping and vibration.
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An Experiment on Separation of Differently Shaped

Particles on an Inclined Rotating Disk.
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Distribution of Air Pressure and Bulk Density
during Flow of Solids in a Plane Hopper
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Ahbstract

The fundamental study was performed for the dynamic state of granular materials in a
plane hopper. The bulk density and the air presstire distributions were measured when
sands or glass beads was steadly flowing down through the hopper.

Though the theory developed here is based on many simplyfing assumptions, it predicts
the experimental facts ; the air pressure falls with distance above the exit of the hopper to
give a minimum, after which it increases back to atmospheric at the top surface, and the
bulk density of the granular materials increases with increasing distance from the exit,
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Pig. § Radial flow of granular materials
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PARTICLE SIZING METHODS.
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PFig. 1 Most common particle size methods
used over the past twenty years.
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Fig. 3 The total chord distribution -generated
in different ways.
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Fig. T Picture point logic.
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Table 1 Calculated wall pressure ratios?®

Bulk Selid GB 733 GB 708 GB 501 GB 503 Sand Rape Seed

Hopper 45° 1.15 1.38
Angle § 65° 1.18 1.79
< 70° 1,65 2,08
75° 2.568 2.30
§80° 2,50 2,49
Hopper 45° 1.27 1.28
Angle 2 65° 3.46 5.62
¢ 70° 3.55  6.86
7h° 8.79 6.17
80° 2.99 5. 3%
Walters 6.73 6.50
Bransby
(8=280"> b, 26 4,08
Fq. 1 2,49 2.83
Fa. 2 5.92 5,90
¥q. 3 6.13 ~6.96

1.78
2. 22
2,32
2.417
2.80
1.52
4,73
5,41
4, 65
4.35
5. 29

3.84
2,81
5. 62
6.70

2,64 1.24 2.19
2,59 1,88 2.87
2. 60 3.13° 3.08
2.70 4,02 3.43
2.27 2. 63 3.27
2.29 1.08 1.23
4. 00 1,00 3.74
4.41. 1,16 6.31

- 15. 60 4. 66
- 13.21 3.79
5.20 14,44 8. 75

3,68 7. 98 7.31
2.81 4,17 3.31
B, 48 14,40 8,79
6.62 15.42 9,65

(P) Peripheral Feeding
(C} Central Feeding

i, BT, 1Rk LT, Bil~— R L
RERTABORLTRE, CroEERosy A—#T
B LUWBEEENELL, For—2{ERTD & M6
(CroEBaly 25mm FT) inbisfcr Mz,
it LB TAB TR Bl Lk b i v
(Fig-1). #i# o L5 v EEn3&E, Cornish™,
Bransby?®?, Enstad®®, Richard® 5iz k- T LGS
nTwa, ZoEREE LT, Cornish, Bransby, Enstad
B ¥ OB RO & AT 0 W ORI i

i e Toquation (3
151 Equation (2
F . N KT Walters
" P‘ez ipher a! i e-edmg Branshy (80)
a Central Feeoding
2 "
=
2 10+
o L
S
@ L
%]
g
£t
= F
= o
. ;{""—Equati(m 1)
N . .
- N
\
0 1 Lot

0 45 50 &0 70 80
Hopper Angle (deg.)
Fig. 1 Wall pressure ratio as a function
of the hopper angle for sand?®
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Fig. 3 Schematic Mohr-Coulomb diagrami
' representing the stress situation at
the wall of the transition from the
cylinder to the cone during local

passive bracing®®
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Table  RF7H o ERE b BHEIED s

B A Ik
. o RURT HITRA
# #H 0K ROV 1B
(FBE  BARBOTFHYED | 0.55 0.50 0.3
1—sind
k=11 e s 0.853 0.475 0,280
f, L sin dcos(8—¢) 0.587 0.508 0.262
1+sin deos(f—¢) ‘
ky=1—sind 0.712 0.644 0,437
1—sin% g
ki=TTomr s | 0.847 0.776 - 0.519
CSEmifl : SRR IEAME) - 0,93 0.90  0.86
1—sin? ¢ .
k=TTt 0,048 0,918 0.857
_ 1+sin dcos(f-+4)
"1 —sin doos(§ ¢ 1,52 1.64 2,80
1+sin g .
k7==1__sh16 1,81 210 3.57

ko~ky EREDRAE, s~k WXEHOIREE CH B,
fA=sin"!(sin ¢/sin &),
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