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A Study on Fabrication of Al-Cu

alloy bar by Melt-extrusion Process

Dae-Heon Joo, Byoung-Soo Lee' and Myung-Ho Kim

Abstract

Melt-extrusion process, a metallic melt poured and solidified up to semisolid state in the container can be directly extruded
through the die exit to form a product of bar shape without other intermediate processes. In this study, the fabrication characteris-
tics of the process were evaluated with various process parameters, such as preheating temperature of extrusion dies, extrusion
temperature and extrusion ratio. Al-Cu alloys were successfully extruded after squeezing out of liquid during melt-extrusion with
smaller force compared to the solid extrusion. Soundly Al-Cu alloy bar was fabricated at the preheating temperature of 500~
520°C. The range of extrusion temperature for soundly melt-extruded Al-Cu alloy bar was increased with increasing extrusion
ratio. Mechanical properties of melt-extruded Al-Cu alloy bars were found change with Cu content of the melt-extruded bars due
to the occurrence of segregation. The various extrusion temperature yielded equiaxed structure with a grains size about 200 pm.
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Table 1. Chemical composition of Al-5%Cu alloy. (unit: wt.9%)
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Fig 1. Schematic diagram of the dies and container assembly for melt-extrusion. Thermocouples for measuring temperatures of dies
(T/C-1), container (T/C-2) and melt (T/C-3) are placed.
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Fig 2. Dimension of the tensile test specimen.
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Fig 3. Schematic illustration of the melt-extrusion procedure ;(a) melt pouring, fabricated (b) squeezed liquid, (c) melt-extruded bar

and (d) unextruded solid.
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Fig 4. Photograph of (a) squeezed liquid, (b) melt-extruded bar
and (c) unextruded solid.
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Fig 5. Effect of preheating temperature of extrusion dies on the
melt-extruded Al-Cu alloy bar.
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Fig 6. Process window for the melt-extrusion of Al-5%Cu
alloy with variation of both melt-extrusion ratio Ry
and melt-extrusion temperature at fixed maximum
melt-extrusion pressure of 60MPa.
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Table 2. Measured weight and length of melt-extruded bars and squeezed liquids.

Dia. of melt-extruded bar . Melt-extrusion Weight of squeezed liquid, Weight of melt-extruded Length of melt-extruded
(mm) temperature (°C) W, (g) bar, W (2) bar (cm)

5 640 205 34 65
640 270 193 203

7 630 198 118 173
630 240 105 44

10 620 79 235 121
610 101 275 142
620 128 267 59
610 69 343 77

13 600 42 355 69
590 54 356 70
620 m 273 25

2 600 106 296 44

el o8 Az FEHT SEEEAA], 1o
I RS FAE &g ey hEe=rt
F Aol A B RAgSe] FEEeH, &
2971 63:19) A5 AlLdgE AFHSM Az
NFE ke A3 5S4 sl kel
P grEeToME SERIES Y Ay SR
FEFS sl ol B d7elM H4E &
&g 12ton (60 MPa)2-E A3l3le] AL f8§3}
7] wiEel=t.

dutEql TARFES] 7 EFE T Wyl Hig
TS A (DR FHE 5 U o] A TS
Al mpEe] ¢lar FUg Wye] ofFoiichke 1A 8
o] ARgic}

P = GhnR (1)

olf P skEsHd, o & A= BIFEEH, R
SEHIE FFsile, 9 Aezie dAs k&t
HollA A5 FFHE-3HL FEH]9] A2 )l
S o 4 Qloh AR dle] IAHEEe] e
55 AR BIFEEHLE IR, & 4uskE
AelM =7t FAageE A8 e F
7V817) wiiell, L) FATTF gEe] 7Fsdt
EHlE sl "9 422 shEvlelA SEskE
o] 7Fedt YAINEL=r) EAE ol2idt dAYE
5L 4EHI7E BAETE g ole) 3], A
e kEve} oA AxE AT LR
AMAl= Fig. 73} 2} Fig. 73 Zeo] 7+ ¢b&w) =4

(33)

olX 243 SREAA7L AZH. =3, Al

Aol Fdo] sl en ot ¥ 8%
A ADFEHE = enell A7 BAFS.

3.2. SEelaxy

SRS o] 83} A|Z3 Al-Cu IEAANL A
AZA 9 e 222 Fig. 8 vepisich. dubye
2 IREE A w2 AR o] Ik
2 474 48 224E& dEs, $ekiE] A9
oleh= w2 A 554 AAY-E JAsT AU &
ERFEE Al-Cu e Wk AelellA] qFEo] %13
3, o]l2qlsl wig- & KRR x FEAH 2A
£ Z= SeRIEAAVL AzEA, 7] qkgw] 2
A Azd St M zAS FEA A
I PAAA™S =27 oF 200 um 22 S

SelrEAdA)e ZAY A7)0l vAE Ew)e o
E2x0] Pk dolir] 3 GExe} el
mel fekiEAAe] AAY =275 wigdsled Bske
o 1 ARE Fig. 9l Yepldc) Fig. 9ollMe} 2
o] SElqtEAl ] AAYH A= e} YEeTo
TR ol AsNE FF HUg Fe] Iy
slkar whdsi),

3.3. SERIEMAe] JIAE Y

SEMEoE Alzd SEsEEAAe FEYAe
CuRA)S W72 2Aslgen, 1 FAE Fig.
100l viehiglc}. Fig. 10(ays 7] &9 3<%
I geliEAAe] cu 24 FME AE 49 &



—336~ SuigkEagel 93 AlLCu F5 AAL] Ao B QAT - FHY - oS

Dia. of

Ree | extrusio Melt-extruded bar
n bar

6.3:1 | 20mmo

11 | 15mmo N

25 1 10 mmd

511 7 mmd

100 1 5 mmo

Fig 7. Photograph of the melt-extruded Al-Cu alloy bars fabricated by melt-extrusion process.
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Fig 8. Macrostructure and microstructure of the melt-extruded bars fabricated with melt-extrusion ratio Ry
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Fig 10. Results of the measured Cu content of melt-extruded
bars (squares) and squeezed liquid (circles). (a) Plotted
with temperature and (b) plotted on the phase diagram.
Inner shapes of squares and circles were changed with
melt-extrusion ratio Ry.
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Fig 11. Results of measured mechanical properties of melt-
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with melt-extrusion ratio Ryp.
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