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Abstract

|

~ This paper describes experimental investigations in the direct . extrusion of copper clad aluminum rods-
through conical dies. Composite materials consist of two or more different material layers. Copper
clad aluminum composite materials are being used for economic and' structural purposes and the
development of an efficient production method of copper clad aluminum  composite material rods by
exttusion. is very important. It is necessary to know the conditions in which successful uniform
extrusion jand sound cladding may be carried out without any defects in the direct extrusion. There are
several variables that have an influence on determining a sound clad extrusion. In order to investigate -
the 'influence of these parameters on the hot direct extrudability' of the copper clad aluminum composite
material rods, the experimental study have been performed with - various extrusion temperatures, -
extrusion ratios and semi-cone angles of die. Subsequently, the microscopic inspection of interface
bonding is carried out for extruded products. By measuring hardness, along extrusion way of products, .
a variation of hardness has been discussed. Proportional flow ‘state has been considered by measurlng
radius ratio of Cu sleeve and Al core before and after extrusion. :
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Fig. 1 Schematic diagram of extrusion process
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Table 1 Dimensions of die
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“Container Die
< Ram | gr |od

 (unit: )

Inner

Contain. | Die |Bearing Semi-cdné X
diameter |, length | height | length | . angle -
(Dd)j(Ld) | (H)|(BL)] ad( ")

Die 35
45 .
35.4 150 45 5 : —
55
65

Fig. 3 Geometry of billet

Table, 2 Dimensions of billet

(unit : mm) ,
Outer | Billet | Sleeve | Core |Semi-cone
diameter | length |thickness|diameter angle .
(D) [ (L) | (t) | (d) | a(D)
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Fig. 4 Photograph of billets
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Fig. 5 Photograph of the experimental setting
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Fig. 6 Load-displacement curves showing the effects
j of different extrusion temperature
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Fig. 9 Load-displacement curves showing the effects
of different semi-cone angle of die
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Fig. 12 Section of discard and extrusion product
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