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ABSTRACT

The three-dimensional particle packing process is simulated using Lahey FORTRAN 90 as a programming
language running on a personal computer. Particle clusters canstructed with rearrangement which occurs
during packing have higher average coordination number and packing density than particle clusters rear-
ranged after packing. Rearranging particles can nol completely block other particles from entermg pore
volume in 3-dimensional packing unlike in 2-dimensional packing. It is found that there is a region of ins-
tability where lower packing density results from the destruction of the ordered pacling.
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Fig. 1. Schematic presentation of a particle movement
toward a stable packing position under the grav-
ttational force.”

27} 2, Age BEREL o3 g WelEE A e
S5t 2AFTHE Ao Ak, dutdez GRS
2ele v FHAA wffdA e QAR T A8 7}
7 gold glald Sk A=A 3l

o2} gof UAT FFH T H Fol D]HFLZDH 2 sk
& vl wel FooE AFEE o & €A F 4
Aol #El ABEold dFs gdhE] dg=n givt
Furnas 372 g2 gois dx1z27]9 A2
E)go] HE3UEE Z7IAF = Faslchn RnEs
o McGeary”s "‘Z'r'g-% ik
Eqe] 312 gdrlEe 5Yshs S g F R
Z=o AT & f\}&a}oﬁ 95.1%2] HEUTE A
2, Mason™ € 5% 152 2ulg AMgsted Az
&g A Beo]dF A, 64% A =2 AFHUEE
delm Bastgon, Tory 252 £ & 278
L gu g Algate] fAlE 231 B uste el Daviseh
Carler™= A28 Fele] Monte Carlo YHE]FH A
gate] 33 AE YAAFS AFE sl Eas
o}, 3, Newland®} Hogue"= 2 1401“ Parge Al
Ealo]de gdA A 44 2ds =ishden,
Y. Kim Han''e 3% 754 2uldf 4stad gz} #
Hae] AdS MEA HEdd ojadd JAHES
Alzalhd et of Oq:nloﬂf‘ﬂ" Fig. 2414 Riz whs} 2o
Az o2 ¢ v et dxEE: WErE A A
9] AP o LRy olag o] F2AME dAHE T
29 BaMz g4 527 M2 e 9] 24
8 @do] M2 FTEES wiEelgn Eastgrh

o] Abel A 2w upel o] 71E2] ZFE AlEH <]
A 7= theedt 9Ya; 3 2o AZshe] THeAT A&

pREL L o4

.fe‘

EREER

1.26
1.24 |
1.22 ¢
1.20 +
148 +
116
1.14 ¢
1.12

110 t t f
.00 Q.20 0.40 0.60 0.80 1.00

Larga Particle Fraction

Packing Area(ark. unit)

Fig. 2. Two-dimensional hinary packing density at ra-
dws ratio 3.3."" (adapted from Y. Kim Han's
worlc)
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Fig. 3. Flow chart of total packing algerlithm.

Table 1. Relation of Computation Time Taken with
the Number of Parlicles

Na. of particle Time{sec)
10 2
160 13
300 125
300 £35
1000 1860
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rearrangement after packing, c) comparison of two rearrangement modes at same rearrangement,
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Table 2. Average Coordination Numbers(CN) and Stan-
dard Deviations(STD) of Rearranged Interior

Particles™
During After
No
CN . Can-~ Con-
Rearrangement densation densation
Average 43 7.4 5.0
STDN 1.1 1.7 1.0

*The terior 50 particles of Lhe 100 total particles in
Fig. 7.
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