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Hydrostatic Extrusion of Copper-Clad Aluminum Rod
Hoon-Jae Park, Kyoung-Hoan Na, Nam-Seon Cho and Yong-Shin Lee
Abstract

The present study is concerned with the hydrostatic extrusion process for the
copper-clad aluminum rod through metallurgical joining. The rigid viscoplastic
finite element analyses are performed for the steady state extrusion process of the
bimetal rod. An algorithm for finding the interface profile of the bimetal rod by
tracking a particle path in Eulerian domain is presented. The distributions of the
effective strain rate, equivalent stress and hardness are examined for the several
extrusion ratios. Experiments are also carried out for the copper-clad aluminum
rod at room temperature. It is found out that the finite element predictions are
generally in good agreement with the experimental observations. The detail
comparisons of the extrusion loads predicted by the finite element method with
those by experiments are given.

Key Words : Copper-Clad Aluminum Rod, Hydrostatic Extrusion, Viscoplastic Finite Element
Method, State Variable Model, Interface Profile Correction
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Specification of hydrostatic extruder

Table 1

¢ | B
131
L2158 |&
E| B x|
<
Eils s
N E
o o
eeW
a2l g =
SW,D..Wb
El 5182 T
S22z
[
v 1S5S
amym
=10 || =
Z s | E|E
S 2| E|E
=5 lalg
— | = X
5]
=
3
wu
17}
V]
=
s
519 | o
% E| &
818 |8 ¢
m..v.mdk
hal N
Vv | o
o L
ol Wiz | =
B l.Ela |0
S8 % | %
IPENCEEC RN
2B |= =

Fig. 2 Die and products

Hydrostatic extruder

Fig. 1

A A 23F, 19954

&t 3]x|, /4 4

pra k]
=3

126 /&= 247}



7l

201

2 4

an
}

o
ol

1l

1s]

o
=

M

uH 7'(«]] 2

o
Ao

1.25
tube) &
I7hR o] F¥

T A%

mm <l 2] % ¥ (OFEC copper
Abgskdet, Algle] HAAbgo] &
Al Apele] mlag
o7l S8 AlH sk M,S, 43t
2 AlHE gAegic, HEAY

castor 011)E A2
CESRE
ozH i

SRR

=

7
=, Aol =

3}

o —
FE At

2ld 3o A4 ol 9 4

Container

Die .
Sliding Contact

Copper

Aluminum

Fig. 3 Hydrostatic extrusion model

Contact surface

Particle path
(a)

Fig. 4 (a) Before and (b) after contact surface cor-
rection
of Z7|etAlol M= 2HsA 4E =R oo}
A AEs daes 22 w3 ok
H O AE AlatREoly, Fudxes)l A
A Fetddwd Alale) Zee mjmadzx Rl
A A A A
A

(a)

(b)

{c)

Fig. 5 Distribution of the hardness for the extrusion ratios of (a) 5.44 (b) 8.50 (c) 12.25
A-A:g*=0.6x108Pa, 4o*=0.15x 108 Pa

=2 MIIBESX A 4D A2, 199559 ,127



A
A
AFA

(c)

Fig. 6 Distribution of the effective stress for the extrusion ratios of (a) 5.44 (b) 8.50 (c) 12.25

A-A:¢'=10x10*Pa, Jd6'=1.0x10* Pa
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