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Extrusion Process Analysis of Al/Cu Clad Composite Materials by
Finite Element Method

Jeong In Kim”*, Chung Gil Kang** and Hyok Chon Kwon***

ABSTRACT

A clad material is a different type of the typical composites which are composed of two or more materi-
als joined at their interface surface. The advantage of clad material is that the combination of different
materials can satisfy both the need of good mechanical properties and the other demand of user such as
electrical properties instantaneously. This paper is concerned with the direct and indirect extrusion
processes of copper-clad aluminum rod. Extrusion of copper-clad aluminum rod was simulated using a
commercially available finite element package of DEFORM. The simulations were performed for copper-
clad aluminum rod to predict the distributions of temperature, effective stress, effective strain rate and
mean stress for some sheath thicknesses, die exit diameters and die temperatures.
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Fig. 1. The true stress-true strain curve at the strain rate 10 sec”’

Fig. 2. The true stress-true strain curve at the strain rate 107" sec
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Fig. 3. The true stress-true strain curve at the strain rate 1 sec '

Fig. 4. The true stress-true strain curve at the strain rate 10 “ sec '
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Fig. 5. The true stress-true strain curve at the strain rate 10" sec”™
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4.1 HA=XA Table 1. Billet and die dimensions for direct extrusion process
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Fig. 7. Billet and dies used for direct extrusion of clad composite
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Fig. 10. Distribution of effective stress according to ram dis-
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20mmy/sec, in direct extrusion process.{unit : MPa)

[*]

] 797} 6mmel ASnd 584 dAolMe] $&
geo] o A YEtE ¢ % o

Fig. 11(@)~(d)E 512712 $A7} 4, 6mme wje]
$ENYEEES £X2 Ushd Rold. golg] ¢
dAE AR §EARESES Fho] HEAH
wd 2 &g /AU, tolel 2T0AE HEARE)
$ENFESTS} AAREY FEAYESENG O
2 % HAe ¢ 4 Aok 221, 92 FA%
4mmel A$7} 6mmel ARTH HEAREe) §E
WEEEES) O 2 22 /e 2 % Uk ol o
TN AL AAe] §ELH Aoz Q
A Ao f2o) A f&ET A7) ojEoln,
ol & PoAE oluolns f&iol2 A A
Aoz WMyFo] AYY HEARE] FZs] W
2 9o7)7] wgolu.

Fig. 12(2)~(d)e A=A F77} 4, 6mmY
AHLAREES ZANElY] Yste] BFLeol 0 B

uyp-4
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20mm/sec, in direct extrusion process. (unit : sec™)

Table 2. Billet and die dimensions for direct extrusion process

Sheath | Billet | Conic | Sheath billet | Core billet | Conic
Bile thickness| height | height | diameter | diameter |diameter
tmm) {Hy(mm)|Hymm)| Dy(mm) | Dyfmm) | d(mm)
6 200 16 58 70 38
Sleeve | Dieoutlet | . . Bearing Die
. . Die height ° .
diameter | diameter by(mm) length | semi angle
Die | ¢(mm) | (mm) fofmm) |’
74 4 294 4 30
T4 30 381 4 30
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Table 3. Billet and die dimensions for indirect extrusion process

Sheath | Billet | Conic { Sheath billet | Core billet { Conic
Bile thickness| height | height | diameter | diameter |diameter
t(mm) | Hy(mm)| Hymm)| Dy(mm) | Dymm) | d(mm)
6 200 16 58 70 38
Sleeve D@outlet Die height Bearing Pxe
Die diameter | diameter by (mm) length |semiangle
fimm) | ¢(mm) h(mm) |
74 25 42.44 4 30
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Fig. 16. Distribution of temperature according to ram displace-
ment and die temperature, t=6mm, a=30°, ¢, =74mm,
¢2=25mm, m=0.3, V.=10mm/sec, T,=3007%, in indi-

rect extrusion process. (unit : )
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Fig. 17. Distribution of effective stress according to ram dis-
placement and die temperature, t=6mm, a=30°, ¢;=
74mm, ¢,=25mm, m=0.3, V,=10mm/sec, T»=300T
in indirect extrusion process.(unit : MPa)
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in indirect extrusion process.(unit : sec™)
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