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ABSTRACT

For the pressure compaction process of the ceramic powder, the green density is very different with both the ceramic body shape
and the processing conditions. The density difference cause non-uniform shrinkages and deformations, and make cracks in the sintered
ceramics. In this paper, Material properties of the alumina powder mixed with binder and the friction coefficient between the powder
and the tool set were determined through the simple compaction experiments. Also the powder flow characteristics were simulated
and the green density was analyzed during the powder compaction process with Finite Element Method (FEM). The results show that
the density distributions of the green body were improved at the optimized processing condition and both the possibility of the forming
crack generation and the deformation of the sintered Alumina body were reduced.

Key words : Alumina powder, Pressure compaction process, FEM, Green body density
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Fig. 1. Configuration of the forming mold and the alumina
body shape.
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Fig. 2. Loading schedule of the compaction tool set for the
alumina green body.

Table 1. Displacement of the Compaction Tool Set for the
Alumina Ceramic Powder at the end of Loading

Schedule
Tool Part Uppe% Lowezr) Core Outer die
punch punch’
Condition 1 245 mm 245 mm 0 0
Condition 2 2.78 mm  1.92 mm 0 0

YDownward directional displacement
2)Upwar,d directional displacement
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Fig. 3. Variation of relative green density of the alumina powder
with the forming pressure during die compaction.
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Fig. 7. Comparison of the relative density distribution of the
alumina green body at the end of compaction process.
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Fig. 8. Crack generation possibility analysis results of the
alumina green body with the loading schedule of the

compaction process.
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Fig. 9. Deformed shape analysis results of the sintered alumina
body with the loading schedule of the compaction
process.

T, A9AT B JFAe of V=R gadna
W=, o] dAih= AP e dugE FAEAe
A8t alra}z T

Fig. 99 Ai}l= HH4UE2HE g3 4

ok AFA Y R UE! EEE £ ZAREH 4Y
141—r7} 100% OEH%lEﬂ EE A5E et @

Mo ot

5. N
r$£
L o,

A 438 A 123(2006)



864 ol

i
z

fr (i

ox Ao

2

A

nd

=
o

e

)

Lo

hach

i

ox

ot

ol

ol

4T O oft
lo A
e
ft
!

AL Lo o
i3 4
X 2
f}lg olr
Moy
ox ML j“J
oX.
ot
o I
fy
o i
Jo
b
3B o
¥, xu'lo i

oft T
°
=)

32 a8 o O o
M o H 2L o o e
53]
i
N
fr

lo
(ih3

A}

fo

b w2
A
(1
o
o
ol
P‘L
£
m
S
=)
£
e

=

N}‘l_:

X,

n

g

Y

Q‘L
_0|L
&
e,
-
)
T
oz

4]

AC)
kol

114

n

s

=

oX M

o

@

BN of 24 X R

2

K

89
4y b

ol

ol
o
ofy
k3
S
32 fT 2 o
ﬁu‘ fr
o e o
o
Bel
Jo
ot
oft
fu)

i
we
oM

e

o i

H

9_“

9

Al

o ol
oX

dlr L N
[

¥
M e PE oft

ox Mgt
o 2 flo

Oﬂ! O_>L
ot i gk
e
o
N
N
olf

il
i

PO
4
A

1o o
B

N Y
N\

1

)

w =
o™
-
T
N HT
A olr |
Hl o
s
P
k1
du
ok,

S AL - S = V. - O A < A =X
B
i)
%t
of
fllo
[4 {
R
o

glo tob A Hu
o o Ob Jr fok

n
R
55 o
ot
2
ok

A 8

REFERENCES

. R. M. German, ‘“Powder Metallurgy Science, Second Edi-
tion,” Metal Powder Industries Federation, Princeton, NIJ,
1994.

. Y. S. Kwon, S. H. Chung, H. I. Sanderow, K. T. Kim, and
R. M. German, “Numerical Analysis and Optimization of
Die Compaction Process,” PM2TECH, 4 37-50 (2003).

. J. Kergadallan, G Puente, P. Doremus, and E. Pavier,
“Compression of an Axisymmetric Part with an Instru-
mented Press,” Grenoble, 277-85 (1997).

. P. M. Modnet Computer Modeling Group, “State of the Art
Review : Comparison of Computer Models Reprasenting
Powder Compaction Process,” Powder Metallurgy, 42 [4]
301-11 (1999).

. S. Shima and M. Oyane, “Plasticity Theory for Porcus Met-
als,” Int. J Mech. Sci., 18 [6] 285-91 (1976).

. Y. S. Kwon, H. T. Lee, and K. T. Kim, “Analysis for Cold
Die Compaction of Stainless-Steel Powder,” ASME J. Eng.
Mater. Tech., 119 [4] 366-73 (1997).

. S. C. Lee and K. T. Kim, “Densification Behavior of Metal
Power Under Cold Compaction,” KSM(4), 26 95-104
(2002).



