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Effect of Solidification Conditions and Heat Treatment on the
Mechanical Properties of the Al-CuAk Eutectic Composite

Hyun-Kyu Lee* Ju-Hong Lee** Jong-Hwi Hong***

Abstract

The structure and tensile properties of the unidirectionally solidified Al-33wt.%Cu alloy have been
investigated. Casted Al-33wt.%Cu alloy was unidirectionally solidified with rates(R) between 1 cm/
hr and 24 cm /hr maintaining the thermal gradient(G) at solid-liquid interface, 32°C /cm and 21°C /.

cm,

The entectic struture was varied according to the growth condition(G /R radio).

When G /R ratio was larger than 8.5x10% °C /cm? /sec the lamellar structure was formed, and col-
ony structure was formed when G /R ratio was smaller than 8.5x103 °C /cm?/sec. The interlamellar
spacing (A) in the above alloy system was vaired with the growth rate(R) According to "A? - R=8.8%
10" H c¢m3 /sec” relationship.

The yield stress (¢0.001) and UTS for samples in the as—grown condition increased with the:
interlamellar spacing decrease and the values corresponding to colony structure are lower than those.
corresponding to amellar structure with the same lamellar spacing. The yield stress for samples in

aged condition did not change with the interlamellar spacing.
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Fig. 1. Experimental apparatus for unidirectional
solidification
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Table 1. Summary of observation

Type A (G=32T /cm)

fault density
R(cm/hr) {(m) (105%cm=2) structure
1 4.52 0.87 lamellar
2 3.78 0.97 lamellar
4 3.09 1.11 lamellar
10 2.63 1.69 lamellar
24 2.17 * colony
Type B (G=21C /cm)
fault density
R
(cm/hr) (m) (10%cm=2) structure
1 4.53 0.85 lamellar
2 3.74 0.99 lamellar
4 3.07 1.15 lamellar
10 2.09 * colony
24 2.18 * colony
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Photo 1. Microstructures of Al-CuAlz eutectics
(a) as —casted (x500)
(b) colony structure, R=10cm /hr (x100),
G=21°C /cm
(c) lamellar structure, R=10cm /hr
(x200), G=32°C /cm
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Photo 2. Microstructures of unidirectionally solidi fied Al-CuAlz eutectics (R=10cm /hr)
(2) lamellar structure, transverse section (x1000)
(b) lamellar structure, longitudinal section (x1000)
(¢) colony structure, transverse section (x100)
(d) colony structure, longitudinal section (x100)
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Photo 4. Microstructures annealed at different temperatures for indicated time (x200)

(a) 480 °C, 168hrs, R=2cm /hr () 520 °C, 168hrs, R=2cm /hr
(c) 480 °C, 168hrs, R=10cm /hr @ 520 °C, 168hrs, R=10cm /hr

Photo 5. Microstructures annealed at different temperatures for 168hrs
(Longitudinal section, x500)
(a) 480 °C (b) 520 °C
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Fig. 7. Ultimate tensile strength vs. lamellar spac-

ing for samples in as —grown condition
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(a)

Photo 6. Scanning electron micrograph fo the fracture surface of Al- CuAl2 eutectics

(a) lamellar, as—grown (x1000)
(¢) colony, as—grown (x350)
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