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Interfacial Characteristics of Al/Cu Hybrid Materials Prepared by
Compound Casting
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Abstract

Aluminum-based hybrid parts were fabricated through a compound casting process with Al or Cu inserts which can be used for
applications requiring high conductivity. Because the interface stability between the insert and the aluminum matrix is important, the
effects of process variables on the interfacial adhesion strength were investigated. Additions of Cu and Mg to Al melt were found to
enhance the adhesion strength, though the melt fluidity was slightly deteriorated when a small amount of Mg was added. An iso-
thermal heating process after casting further improved the strength. However AlCu intermetallic compounds formed and their thick-
ness increased during the heating process. As a result, deterioration in the interfacial adhesion strength was observed after an

excessive annealing treatment.
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Fig. 1. Schematic diagram of compound casting specimen used to
investigate the adhesion strength between insert and melt.

(4

Fig. 2. Photograph of adhesion strength test specimen after testing.

Table 1. Chemical compositions of Al melts (wt.%).

Cu Mg Al
Pure Al - - balance
1Cu 1.21 - "
1Cu-0.5Mg 1.16 0.63 "

(
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Fig. 3. Illustration of fluidity serpentine test mold (lower part).
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Fig. 4. SEM micrographs of interfaces at the pure Al insert
compound cast parts: (a) pure Al melt, (b) Al-Cu-Mg melt.
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Fig. 5. SEM micrographs of interfaces at the pure Cu insert
compound cast parts: (a) pure Al melt, (b) Al-Cu-Mg melt.
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Fig. 6. Adhesion strength of compound cast parts with different
insert/melt combinations.
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Table 2. Cooling curve analysis results of the Al melt used for the
z 4 compound casting (°C).
X .o .1 .
g Liquidus Solidus Temp. Solidification
g Temp. Range
g 2 1 PureAl 652 - -
=, 1Cu 619 559 60
1Cu-0.5Mg 625 537 85
0 |
Pure Al Al-Cu Al-Cu-Mg

Fig. 7. Adhesion strength of Cu/Al melt compound cast parts
showing the effects of pouring temperature (a) and melt
composition (b).
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showing the effects of isothermal heating time at 400°C.
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Fig. 11. Thickness variation of AlCu intermetallic compound formed
at the Al/Cu interface of hybrid cast specimens during
isothermal heating at 400°C.
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Fig. 10. SEM-EDS analyses of interfaces between the Cu insert and the pure aluminum matrix heated at 400°C for different time: (a) as-cast,
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