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Abstract

A composite material consists of two or more different material layers. Copper clad aluminum
composite materials are being used for economic and structural reasons. This study is concerned with
experimental investigation in the direct extrusion of copper clad aluminum rods through conical dies.
The suggestion are given for the proper extrudability of copper clad aluminum rods via hot direct
extrusion.

This paper presents the variation of flow state and hardness at a variable of extrusion ratio and
semi-angle of die. By measuring after and before extrusion radius ratio of Cu sleeve and Al core,

proportional flow state has been considered. And also by measuring hardness, through extrusion way, a
variation of hardness has been considered
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Fig. 1 Photograph of die set
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Fig. 2 Photograph of billets
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Fig. 3 Geometry of billet and die
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Table 1 Dimensions of billet and die
( unit : mm )

Outer | Billet | Sleeve | Core |Semicone
diameter| length |thickness|diameter| angle
(D) (L) | (1) | (d)]| a())
Billet 35
45
55
65
Inmer |Contain.] Die | Bearing jSemicone
diameter| length | height | length | angle
(Dd)|(Ld)| (H) |(BL)| ad(")
Die 35
45
55
65

35 65 3 29

354 150 45 5
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Table 2 Extrusion conditions

. {Semicone| Extrusion Ram
Extrusion l . ; 4 | Lubri
m|
Ratio angf emperature| spee ubricant
a( ") (C) (mm/sec)
278 35 ;(5)8
424 Gate C
45 250 .
6.25 55 300 0.8  |(Graphite+
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65 350
12.25
400
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Fig. 3 Load-displacement curves showing the effects
of different semi-angle of die (ER4.24)

Fig. 4 Photograph of the extruded products
(ER 12.24, 8.50, 6.25, 4.24, left to right)
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Fig. § Load vs. displacement curves showing the effects
of different extrusion temperature
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Fig. 6 Fractured sleeve (Extrusion temp. 150°C)

Fig. 6& 4E2% 150TCoHA ¢&d g&Zo
2A WA Al §588 o7t Foz 9
dtol WAIZE Ao AFEL sts JA7 iy
¥ 299 Ao,

43 FSHEl DA

Fig 7& &9 #5459 deg ngsp)
A Aol Axe f7 WAL ARsre ¢
Z8] 625, YFLE 300C, ¥ZEEE 0.8 mm/sec
9 ZRolA tholutztg 35° | 45° , 55° | 65°
2 A &I AHolrt, agdA tholuk
zto] Wslol wil Ccu-Al FE AARS YA F
el v%"“E——] 2}017} &‘X1‘§}° B $ 90
gkzto] 35° o wol= WA FoFEoA
%Jf&g? Aol AWEIL QA #F
g fEol 82 ¢ + Jdon, tholutzto]

| Cu-Al 3% AW oz #Az
z2sHA 4EH UL B £
tholnkzto] F7bgol whel a9t

Edo M f5 AEAFo] 7}

2 Azdd,
78 YT A4 WAE B
gA& 4E F E9goz 1ng
éiﬂhﬂ x\l o] dHAld o2 dA & =22
el FEAEHE RAFy /5
Fdol FAIES BoFu)

aN dolhtZe] FrtE4E WA Wy
79 ZAE] tho] AFA "y "oy R
A el AZEoe] fEol RedA £3¢L HY
FE AL B F 9Jed, olx tlolutzte] AA
of ute} 911117} A24AHY HARE w 4%
3 rEHEA Retn AYE Ton W0 IY
Hoi7b tho] &FA e "Wold AAHN F
A3l WysEE $%5L vE dgdT oA

o2

2 02 0Ny N B
s :
n)
flo Ho
ot 12 ¥ 3L oy

o
i
4
[o(‘
ﬂL-OO

- 763 -

() 55° (d) 65°
Fig. 7 Cross-section of discards (Grid-net)
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Fig. 9 Semi-angle of die vs. Radius ratio
(Extrusion temp. 300°C)
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Fig. 11 Normalized die length vs. Hardness
(Extrusion temp. 300°C)
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