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Densification Behavior of Ceramic Powder under Cold Compaction
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Abstract

Densification behavior of ceramic powder under cold compaction was investigated. Experimen-

tal data were obtained for zirconia powder and alumina powder under triaxial compression with

various loading conditions. A special form of the Cap model was proposed from experimental

data under triaxial compression for a yield function of ceramic powder. The proposed yield

function was implemented into a finite element program (ABAQUS) to study densification

behaviors of zirconia and alumina powders under die compaction. The effect of friction between

the powder and die wall was also investigated. Density distributions of powder compacts were

measured and compared with finite element results.
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Table 1 Physical properties and chemical compo-
sition of HSY-3.0 zirconia powder.

Specific surface area [m?/g] 6.4
Average particle size [um] 0.53
Chemical composition [wt% ]

Zr0, 94.06

Y0, 5.41

CaO 0.02

Na,O 0.01

Loss of ignition 0.13

Table 2 Physical properties and chemical compo-
sition of AL-160SG-1 alumina powder.

Specific surface area [m?/g] 8.0

Average particle size [pm] 0.4

Chemical composition [wt% ]

Na,O 0.05

SiO, 0.03
Fe,0s 0.02
Loss of ignition 0.5

Table 3 Mechanical properties of HSY-3.0 zir-
conia powder®?

Theoretical density [g/cm?] 6.08
Young’s modulus [GPa] 206
Poisson’s ratio 0.31

Table 4 Mechanical properties of AL-160SG-1
alumina powder!{*?

Theoretical density [g/cm®] 3.98
Young’s modulus [GPa] 406
Poisson’s ratio 0.27
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Fig. 1 Variation of Young’s modulus with relative
density obtained from triaxial compression
test of zirconia powder.
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Fig. 3 Variation of relative density of zirconia pow-
der with hydrostatic stress at various confin-
ing pressures(P.).
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