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Abstract : Copper clad aluminum composite materials are being used for economic and structural purposes. The
development of an efficient production method of copper clad aluminum composite material rods by extrusion is
very important. This paper describes experimental investigations in the direct extrusion of copper clad aluminum
rods through conical dies. There are several parameters that have an influence on determining a sound clad
extrusion. These variables are extrusion temperature, extrusion ratio, semi-cone angle of die, extrusion force,
extrusion velocity, friction of between the container and billet, percentage of copper used and ratio of flow stress of
copper to aluminum. In order to investigate the influence of extrusion temperature, extrusion ratio, semi-cone angle
of die on the hot direct extrudability of the copper clad aluminum composite material rods, the experimental study

have been performed with these variation.
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(b) Billet
Fig. 1. Geometry of die and billet

Table 1. Dimensions of die and billet (unit:mm)

Inner | Contain. Die Bearing | Semi-cone
dia. length height length angle
(Dd) | (Ld) (H) (BL) 2 d()
Die A
45
354 150 45 5 -
55
65
Outer | Billet Sleeve Core Semi-cone
dia. length | thickness dia. angle
(D) (L) (1) (d) a ()
Billet 35
35 65 3 29 i
55
3 65

ARSI ANG = U=S e AEEAE
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2AERTHo4mm 27 47 - Ak

Fig. 2. Photograph of all dies and tools
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Fig. 3. Photograph of all composite billets
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Table 2. Extrusion conditions (1)

Extrusion Semicone E . Ram
Xxtrusion .
temperature angle ratio speed | Lubricant
(C) a () (mm/s)
150
200
250 Gate-C
45 6.25 0.8 | (Graphite+P
300 araffin)
350
400
Table 3. Extrusion conditions (2)
. Semicone | Extrusion Ram
Ex&:ﬁ:’" angle temperature | speed Lubricant
a () (C) (mm/sec)
2.78
35
424 45 Gate-C
6:25 300 08 (Graphite+Pa
8.50 55 raffin)
) 65
12.25
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ig. 4. Ram displacement vs. Extrusion force curves during
the extrusion
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Fig. 5. Extrusion temperature vs. max. force curves
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