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Analysis on dynamic mechanics per formance of metal powders

by impact loading
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ABSTRACT A split Hopkinson pressure bar (SHPB) test system was designed to study the dynamic mechanics performance of
metal particle by impact loading. The powder mechanical properties were analyzed by one-dimensional stress wave theory. The results
show an obviously strain rate effect in the impact compaction process. As the pre-pressure increases, the faster loading rate results in
the larger material strain energy, and the strain hardening rate is higher. The critical displacement of green-compacts is decreased with
the increase of pre-pressure under the same loading condition.
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Tablel Chemical composition of electrolytic copper powder %
Cu Fe Pb As Sb 0] Ni Sn Zn S Cl kil

99.800 0.020 0.050 0.010 0.010 0.150

0.002 0.003 0.004 0.004 0.004 0.004 0.100
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Table2 Chemical composition of reduced iron powder %
Fe Mn Si C S HCIAEY &
>98.000 0.300 0.110 0.024 0.020 0.450 0.310
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Table3 Chemical composition of aluminite powder %

Al Cu Fe Si IK Ay
99.8000 0.0014 0.0908 0.0409 0.0100

S

A\ N

JrT R
e

\— A

K X ANNN]
ERE 0

s

~
[INN
L

ST RLIRAE

B2 FREmHEE
Fig.2 Device of filling powder
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precompaction under impact loading condition
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Fig.4 Stress equilibrium history for ferrous powder
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precompaction under different loading velocities
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