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Fig.1.1 Some examples of scanning
(g) Atomized stainless steel powder. electron microphotographs of powders.
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Fig.3.7 Dynamic compaction equipment using stretched rubber energy and high
speed camera.
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. Table 3.1 Experimental conditions and results of strain.

Test Punch Punch Punch A;:e:iige Average
ch energy speed mass a;te? strain
. (kgm) {m/s) (kgs?/m) compaction at 400 us
) 1 18.3 13.4 0.204 0.247 0.106
(a} Energy
18kem 2 17.6 18,6 0.102 0.233 0.140
3 18.1 26,6 0.0512 0,228 0.170
4 8.98 9,38 0.204 0.176 0.073
(b) Energy 5 9.05 13.3 0.102 0,167 0.100
9 kgm 6 8.73 18.5 0.0512 0.148 0.122
K 8.74 26.2 0.0255 0.144 0.138
8 34.8 18.5 0.204 0.311 0.145
{c) Punch speed 2 17.6 18.6 0.102 0,233 - 0,140
18.8m/s 6 8.73 18.5 0.0512 0.148 0.122
9 4.46 18.7 0. 0255 0.084 0.102
- 2 17,6 18.6 0.102 0.233 0.140
(d} Punch mass
0.102 kgs*/m 5 9.05 13.3 0.102 0.167 0.100
10 4.25 9.11 0.102 0.087 0.062




V=18.6m/s V=133 m/s V=9.1lm/s

Fig.3.9 Examples of moire fringes after dynamic compaction in the case of
mass=0.102kgs?/m.
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Fig.3.10 Examples of moire fringes during dynamic compaction in the case of
mass=0.102kgs? /m.
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Fig.3.11 Examples of strain distributions after dynamic compaction.
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Fig.3.12 Examples of strain distributions during dynamic compaction at
4OOIus after the beginning of compression.
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Fig.4.7 Velocity at impact end.
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Fig.4.11 Stress profiles in powders with viscosity and without viscosity.
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Table 5.1 Ratios of displacement of upper punch to that of lower punch.
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Fig.5.4 Moire patterns of transverce displacement (left) and vertical
displacement (right).
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Table 6.1 Characteristics of electrolytic copper powder and
atomized copper powder.

Powder Electrolytic Atomized
copper powder copper powder
Characteristic CE-6 Cu-At-100
Apparent density 1.06
. L1k
(g /cm®) ? 5
Specific surface area L6
168
(em¥/g) >
+100 (mesh) 0.3 5.1
+1h45 15.8 15.8
Particle ‘
size +200 53.9 17.6
distribution
(wt.%) +250 20.7 10.9
+350 . 14.5 10.8
-350 12.7 39.8
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Fig.6.11 Schematic figure and photograph of apparatus of split Hopkinson

pressure bar method.
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Table 6.2 Probabilities of false rejection of the null hypothesis that

stress - relative density relations obtained from different

incident

stresses are different to each other. (Significance levels)

Significance -level (%)
Relative
density 0A=16.5 (kg,/mm?) 0\A=21&.8 (kg /mm?) G‘A=16.S (kg /mm*)
& & &
O;‘=2h-8 (kg / mm?) Q;.=30-5 (kg/mm? ) GA=3O°5 (kg /mm?)
0.5 JE— 12.0 15.0
0.55 0.5L4 0.072 less than 0.05
0.6 0.56 less than 0.05 less than 0.05
0.62 1.h47 less than 0.05 less than 0.05
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Fig.7.1 Schematic view of hydrostatic
compression apparatus.

Crosshead

l I e
N ‘
. \\ B @ Upper punch
BN @ Closed die
N8 @ Strain gauge
N Dynamometer
\\\\ N ® Back plate
NN Specimen
Lower punch
Ram p
Diat gauge

Fig.7.2 Schematic view of closed die
compression apparatus.
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