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ABSTRACT
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For the pressure compaction process of the ceramic powder, the density distribution is very important for the uniform shrinkages
at the sintered body. In this paper, we fabricated alumina green body using compaction process and simulated about same condition.
Then comparison of smulatlon and experimental result confirmed that accuracy of simulation. On the average density of top and lower
part was each 2.41 g/cm 227 g/cm3 and deviation at final step was calculated with 0.06 in simulation. Also, experiments show that
total density of top and lower part was each 2.59 g/cm3 2.36 g/em’, and deviation was 0.09. Conclusion, that was not a difference
to the simulation and experimental result. The application using the finite element simulation method is possible optimization of the
compressing process, predict generated part of cracks and there is a possibility of getting result of more fast, more accurate then

existing experience method.
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Fig 1. Experimental procedure of density analysis of the
alumina sample.
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Table 1. Loading Schedule of the Uni-Directional Compaction

Process
Die Time [s] displacement [mm]
Upper punch 10 -25
Low punch 10 0
Holder 10 0

At 3R]

Upper punch

Outer die
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Fig 2. Geometry and finite element model for analysis.
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Fig 3. The schematic diagram of cutting sample for density
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time of the alumina green body on simulation.
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Fig 4. The change of (a) density and (b) deviation with forming
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Density [g/cm?3]
n 2.43

F 2.41
—J 2.39

M 2.37

M 2.35 (@
1 2.33
~ 2.31
L 2.29

{ 207 L

2.26

(b)

Fig 6. Density distribution of 2D partial cross section for the
alumina green body: () top part and (b) lower part.
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Table 2. Comparison of Experimental and Simulation Analysis

of the Green Density
Total density ~Top part Lower part Deviation

[gfem’] [gom’]  [gfom’]  [%]"

o 235 241 227
Simulat 5.9%
MBI 40072 (4 006) (4 0.05) °

. 245 2.59 236
E tal ' 9.4%
SPEIENEL 4 04 (£05) (£03) °

Error 4.1% 6.9% 3.8% -

1) Deviation[%]=(Top density - Lower density)/Total density
*100(%)

2) 4 density difference (maximum value - minimum value)
3) Deviation of 5 times measurement
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