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Creep Densification of Metal Powder Compacts
M. C. Song, H. G. Kim and K. T. Kim

Key Words : Constitutive Model (-+4 =), Power-Law Creep (Dﬁ Wzl zg]=), Densifica-
tion (=] 38b), Hot Isostatic Pressing (%37} 57}ekab3:), Uniaxial Compression (2 &
a}2), Hot Pressing (&3 3+3)

Abstract

The densification behaviors of copper powder under high temperature processing were inves-
tigated. Experimental data were obtained for copper powder under hot isostatic pressing, hot
pressing and uniaxial compression. Finite element calculations from the constitutive models by
McMeeking and co-workers were compared with the experimental data. The agreements between
experimental data and theoretical calculations are reasonably good when hydrostatic stress is

dominant, but not as good when deviatoric stress increases.
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Table 1 Chemical composition and physical prop-

erties of Cu powder

T

Characteristics Cu
Apparent density (g/cm?) 2.88
Flow rate (sec/50g) 23
Mean Particle size (ym) 15
Melting point (K) 1356
Chemical composition (wt, %)

Cu 1 9962
H2 loss 0.24
Acid insolubles 0.04
Fe 0.04
Pb 0.02
S 0.01
Others 0.03
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Fig. 1 Optlcal micrograph of copper powder
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Table 2 Material parameters used in FEM

1 &(s™) o (MPa) | n
600C 0.00263 23 4.0
500C 0.00109 23 5.0
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Fig. 3 Finite element mesh and boundary conditions
for hot isostatic pressing
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Fig. 4 Comparisons between experimental data and
theoretical calculations for relative density vs.
time relations for copper powder under hot
isostatic pressing at (a) 600°C and (b) 500°C
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Fig. 7 Relative density distributions of copper pow-
der compacts at 500C and 25MPa under hot
isostatic pressing after (a) 20 min and (b) 60 min
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Fig. 8 Optical micrographs of copper powder com-
pact at 500°C, 25 MPa and 20 min under hot
isostatic pressing
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Fig. 9 Finite element mesh and boundary conditions
for uniaxial compression
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