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Near-Net-Shape Forming and Finite Element Analysis for Ceramic Powder
Under Cold Combination Pressing and Pressureless Sintering

Hyung Man Lee, Hong Ki Kim and Ki Tae Kim

Key Words :

Near-Net-Shape Forming(% 2 3 8 /d 3), Combination Pressing(Z 3¢ %), Die Pressing

(78 ¢3), Cold Isostatic Pressing (4 3F A4 % %), Pressureless Sintering(F ¢4 2),
Finite Element Analysis(f-3F.8.4 3] 4), Zirconia Powder(X| 2 7o} )

Abstract

Near-net-shape forming of zirconia powder was investigated under the combination of cold die and
isostatic pressing and pressureless sintering. A novel combination pressing technique, i.e., die compaction
under cold isostatic pressing, allowed to produce a complex shaped ceramic powder compact with the

controlled dimensions and relatively uniform density distributions.

The constitutive models proposed by

Kim and co-workers for densification of ceramic powder under cold compaction and high temperature were

implemented into a finite element program (ABAQUS).

Experimental data for relative density distributions

and deformations of zirconia powder compacts produced by cold combination pressing and pressureless
sintering were compared with finite element results. Finite element results agreed well with experimental

data.
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Table 1 Comparisons between experimental data and
finite element results for the geometry of a

= - hydrostatic sample under cold combination pressing
E pressure (unit:mm)
< Height
a P;
g rocess Exp. FEM
Random packing with H 57.40 _
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Table 2 Comparisons between experimental data and finite element results for the geometry of a sample under cold
combination pressing and pressureless sintering (unit:mm)

Height Diameter
Exp. EFEM Exp. FEM
Random packing with vibration H 62.13 — -_— —
L 15.77
Combination pressing H 28.50 28.13 - —
L 5.96 6.15
Pressureless sintering H 22.30 21.98 8.82 8.79
L 4.83 4.89 19.75 19.81
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