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Abstract

Densification behavior of dissimilar material powder (copper and pure iron powder) under die compaction was

investigated.
under die compaction.

Experimental data were obtained for copper and pure iron powder compacts with various volume ratios
Dissimilar material powder was simultaneously compacted into a jointed cylindrical compact

with different powder materials in inner and outer part, respectively. To simulate densification behavior of dissimilar
material powder, elastoplastic constitutive equation proposed by Shima and Oyane was implemented into a finite

element program (ABAQUS) under die compaction.

Finite element results were compared with experimental data for

densification, deformed geometry and density distribution of powder compacts under die compaction.
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Fig.1 A schematic drawing of a fixture for double
action pressing
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Fig. 2 \Variation of relative density with axial stress
for Cu powder under die compaction
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Fig. 3 \Variation of relative density with axial stress
for pure iron powder under die compaction
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Table 1 Experimental condition of Cu/pure iron
dissimilar material for die compaction

. Outer Part :
h(mm) Inner Part : Cu(g) Iron(g)
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(A preform by
4 double action 151
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h(mm Inner Part : Iron
(mm) ©) cu)
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Fig. 4 Photographs for specimens of (a) Inner part :
pure iron, Outer part : Cu (b) Inner part : Cu,
Outer Part : pure iron
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Shima ¢} Oyane ¢ A4 FExA2S #-g3}9]
Tgk e
AR o} 2 dXF
9} Oyane 2] 4%
A R X]‘?jli} 7
olFAE AxE

ox E]o('
rulo
2
N
)
=
=
v
R
2
3
QD

Fig. 4 & v3%5 *a‘f}ﬂ 2 Az FEE o
F4S veRdTE  Table 1
TEdE Al o

= Fig. 5 & T2l/4 o]
5 Y 2395 A Mg f3tea
AAF 5 zd Fig. 5(a)«
U-a X of o F-HAX7F SR = XA 5
¥ = 2 U 27 B8 43P A 45 300

Z

272~336 719 2 2t f3e
2ARE AHESETE Fig. 5(b)= WF- 7] &
YA L oF Edo] FAY gEFHE FAHORE
W B JdAe] - 247 480,320 7He) 4 A



TFAUF sl e/ olFAR £ AEd AE 383

0.6 F FEM result Expreimental data
L — h=2mm O h=2mm
— — h=4mm O h=4mm
L h=6mm O  h=6mm
F --—— h=8mm A h=8mm
0.4 LS TRV N AU NI NI R
0 100 200 300 400 500 600 700

Axial stress(MPa)
Fig. 6 \ariation of relative density with axial stress for
Cu powder in the dissimilar material (Inner part :
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Fig. 10 Variation of relative density with Rockwell
hardness for pure iron powder
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1.0

09
Dos

@)
O
0.7 .
Fitted curve
O Experimental Data
06 L 1 L | L | L 1 L
0 10 20 30 40 50

HR15T

Fig. 11 \Variation of relative density with Rockwell

hardness for Cu powder



8 Aol . ol

s&\ X
Density >

1: 0.808

(a) FEM (b) Experimental data

Fig. 12 Comparisons between (a) finite element
calculations and (b) experimental data for
relative density contour plots of an Cu/pure

iron dissimilar material powder compact by

double action pressing under axial stress of

600MPa (h=8mm, Inner part : Cu, Outer
part : pure iron)
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Fig. 14 Finite element calculations for the Mises
stress distribution of an Cu/pure iron
dissimilar material powder compact by
double action pressing under axial stress of
600MPa (h=8mm) (a) Inner part : Cu, Outer
part : pure iron (b) Inner part : pure iron,
Outer part: Cu
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