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Abstract

Densification behavior of various metal and ceramic powders was investigated under cold compaction.
The Cap model was proposed by using the parameters involved in the yield function for sintered metal
powder and volumetric strain evolution under cold isostatic pressing. The parameters for ceramic powder
can also be obtained from experimental data under triaxial compression. The Cap model was implemented
into a finite element program (ABAQUS) to compare with experimental data for densification behavior of

various metal and ceramic powders under cold compaction.

The agreement between finite element

calculations from the Cap model and experimental data is very good for metal and ceramic powder under cold

compaction.
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Table 1 Physical property and mechanical properties of

powder
Particle | Theoretical | Young’s Poisson’s
Materials | size density | Modulus ratio
[um] | [g/em’] [GPa]

Al6061 55 2.7 69.7 0.33
Iron 100 7.65 215 0.33
Cu 60 8.93 110.3 0.36
Zr0, 0.53 6.08 206 0.31

ALO, 04 398 406 0.27
SiC 0.3 3.16 413 0.24
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Fig.1 Comparison between //f obtained by triaxial
compression test and uniaxial compression

test for A16061 powder
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Table 2 Determined parameters, k(D) for various

; powders
Powders D)
e ° Al6061 0.4138exp(7.9621D)(1— D)%™
= Iron 2.8914exp(6.7477D)(1 - D)*>*
Cu 1.0839 exp(7.3412D)(1- D)**™
05 F ZrO, (3.50E +2)exp(14.119D)(1 - D) 8.3269
) 4 AlLO; (7.49E - 4) exp(34.535D)(1 D)8.3269
0 L ! T L L SiC (3.99E - 2) exp(26.784D)(1 - D)%%

058 050 06 061 062 063 064 065
Relative Density
Fig.2 Relationship between //f obtained by

. (19-21)
riaxial compression test and relative Table 3 Used parameters of Ey, b and ¢ in Eq. (9)

density for silicon carbide powder Materials b c

Al6061 19.351 -11.936

Iron, Cu 5.56 4.29

- Zr0, 9.3 3.69
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Fig.4 The finite element meshes and boundary
conditions for a powder compact and a rubber
mould with 5 mm in during cold compaction
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Table 4 Used parameters in Eq. (6)
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a; K D;
a; -0.24663 ,u, 19.0665 D, 3.34615x1073
Axgk | e 5.66625 Ha 2.20108x1072 D, 8.83737x10°°
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Fig.8 Comparisons between the yield surface of Fig. 10 Comparison between experimental data of
models and experimental data for Al alloy ceramic powders and finite element
powder compacts under triaxial compression calculations from the Cap model for the
in the (p,q) plane variation of relative density with axial stress
during cold isostatic pressing
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