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ABSTRACT Three-dimensional discrete element method (DEM) was applied to simulate the dynamic response of aluminum
powders under the high velocity compaction (HVC), and the results were compared with the experimental data. In the results, the
numerical simulation is basically the same as the experiment results. The powder disturbance shows the irregular arc distribution
during the high velocity compaction. There will be an uneven phenomenon of overall force in the initial stage of compaction; as the
compaction keeps going, the uneven problem will be improved, and the powders exhibit the strong self-organization. In the single-pass
loading process, the particle impact will occur repeatedly; in the densification stage, the upper particles will deform and rearrange, and
the middle and lower layers will be dominated by the granular rearrangement; in the deformation stage, the force of all the particles is
basically the same.
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Fig.1 Particles contact diagram based on the soft ball model
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Fig.2 Simplified model of the soft ball model for the contact force between particles: (a) normal force; (b) tangential force
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Fig.3 Cross-section drawn of the 3D discrete element model
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Table 1 Main parameters used in the simulation

MRl 0 BORL BURLIR RLEREE WIRE phaiidpE /

(kg'm”) EE /mm FEEAK BEAN ZH (ms)
2700 0.15 0.3 0.1 108 10

3 HERROH

P 4 o A e o s AL ADL PP AR AR AL R 4R 3 18
BB ST Y, X 5E S B REE 1 g Sk
RIEEGL FAEH 1 MPa S 1455 3\ Hopkinson
FHE 56 PR AR B ST (L2 PR EEEA—
o MSEIRESRTWLIE Y, 72 RICmBaR% 2k
AN B OO IR AR v T — O R
e, XEERHTAREE - RINBIEH G,
RURL 2 18] ) A Bk, RSN EE S, 50 A A B
Ttk . MIE 4 ATCLE L, R RUOmEL RS,
bie i A AN AR |2 4 i it 2 IR G



38 EE S W

KIS T B ARG 0 R et s SR ASEAUL 2 B3 0 2 353

DA, AR R IRY LI iE S . MESAAAFE,
AR R B ECRE, BORLZ B B —E 2R
A e T Al RS R v, DKL 2 TR A L e A 3
PRI £E i 26 AT 2 W] R RS BEE A R 1R 5K,
IRBNIZHTILET -

1o | —— Mz )

25 F

20

Feful )y / kN

20 30 40 50 60
INFTH] / ps

B4 ESHBIY RIS R

Fig.4 Transmission waveform in the simulation
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Fig.5 Transmission waveform in the experiment®”
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Fig.6 Particle (ball) velocity mag: (a) 1500 time
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