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Densification Behavior of Aluminum Alloy Powder Mixed with
Zirconia Powder Inclusion Under Cold Compaction

Hyun Seok Ryu, Sung Chul Lee and Ki Tae Kim

Cap Model(%§ X4!). Hard Inclusion(%%d 3 7HE), Finite Element »\nal\"m(
A1), Triaxial Compress gy, Cold Die Compaction(*d 7h5r 8 $H),
Isostatic Pressing(*d {H4 7 9F 34

Key Words :  Densification( 2] ' 3}). Composite Powders(Z§H #), Constitutive Model(
7}

]

:.{
Q )
I

Abstract

Densification behavior of composite powders was investigated during cold compaction.  Experimental
data were oblained for aluminum alloy powder mixed with zirconia powder inclusion under triaxial
compression.  The Cap model with constraint factors was implemented into a finite clement program
{ABAQUS) to simulate compaction responses of composite powders during cold compaction.  Finite
element results were compared with experimental data for densification behavior of composite powders under
cold isostatic pressing and die compaction.  The agreements between experimental data and finite element
calculations from the Cap model with constraint factors were good.
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Mouko] ;_‘g Chemical composition
7 A S {wi%]
¢ K ¥ o) "Q."}:?‘ﬂ Cr 0.07
vhort gl Mjekebaint, Cu 0.25
Fe 0.25
{10
Mg 0.89
& A < (constraint fuctor)i2 A Ch Mn 0.03
S$i 0.65
K, = D2 {r, +Lp J - 0.0
Dn/“ (, SIS T . v
, : (1n v 0.0
{ ( - Table 2 Physical property and chemical
L composition of HSY-3.0 zirconia powder
Specific surface arca [m7/g) 6.4
Average patticle size [um] .53

Chemical composition

[wia]
Zr0; 94,06
Y0, 5.41
ol gl whit WA M2 FEAe NS Y Ca0 0.02
‘M“ }
s1Uje} B Na0 (.01
»;[';. Bl o} Loss of ignition 13

Table 3 Mechanical properties of A16061 powder

Theoretical density [g/em’) 270
Young's Modulus [GPa] 697
Paisson’s ratio 0.33

Table 4 Mechanical properties of HSY-3.0 zirconia

powder
Theoretical density [g/em’] 6,08
Young's Modulus [GPa) 206
Poisson’s ratio 0.31
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