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The effect of size distribution of metal powder particles on the density and strength of fabricated parts under
high velocity impact loading has been investigated in this paper. Experiments have been performed on
aluminum powder using gas gun apparatus. To do so, pure aluminum powder with three different sizes has
been compacted and both density and strength of compacts have been compared. The obtained results show
that the coarsest particle size, has the maximum value of density. To evaluate the effect of mixing powder
particles with different size distributions on properties of compacts, three initial powders with different weight
ratios have been mixed together. The obtained results show that the density of composite part increases as the
content of powder with greater particle sizes increases, but this has no particular effect on strength. Next, a
mathematical modelling using neural network method has been presented to predict the density of compacts.
Through this method, obtained experimental values are used as input by the neural network method.
Comparison of values predicted using this model with those obtained by experiments, represents an
appropriate level of adjustment.
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Fig. 1 General schema of the gas gun
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Fig. 2 (a) The mold (b) the projectile
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Fig. 3 Microstructure of the Al powder particles before compaction (a)
powder A, (b) powder B and (c) powder C
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Fig 6. Microstructures of the samples after dynamic compaction (a)
Powder A (b) Powder B (c) Powder C
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Table 1. Relative density and strength of the samples after the dynamic
compaction of particles

Aol s S 3 ojladl 9 dges
(Mpa) (%) (Hm)

18/74 96/67 -125 A

34127 97/61 +125-250 B 2
27129 99/64 +250 c

55 bsbie 3l Jole sl wiged plSminl 5 goi Sz 2 Jgu
CsBslayoy

Table 2. Relative density and strength of the samples obtained by
mixing powders B and C

Lol Sz PR S 09 S wges
(Mpa) () o () c () e

26/41 97/86 10 90 4
33/49 98/24 20 80 5
24132 98/33 30 70 6
35/11 98/88 40 60 7
30/35 99/07 50 50 8
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Fig.8 Force-displacement diagrams of compression test for compacted
samples according to Table 1 (a) Powder A (b) Powder B (c) Powder C
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