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I nvestigating For mation of | ntermetallicsin Compound
Casting of Al/Cu Bimetals

S. Tavassoli, M. Abbasi” and R. Tahavvori
Department of Materials Engineering, Islamic Azad University of Kargj, Kargj, Iran

Abstract: The purpose of this article is to study the formation of intermetallic compounds (IMCs) at the interface of Al/Cu
bimetal produced by compound casting of molten Al in solid copper tubes. The mechanism of the intermetallic compounds
formations at the interface, the effects of molten aluminum pouring temperature and solid copper tubes preheating tempreture,
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were investigated on the IMCs type and thickness and Al/Cu interface microstructures were characterized by optical microscope
(OM) and electron probe micro-analyzer (EPMA). Results show that the interface consists of three main layers, where Layer (1) is
o-Al/Al2Cu eutectic structure, layer (11) isintermetal of Al2Cu and layer (111) constituites several intermetallic compounds such as
AlCu, Al3Cus, Al2Cus and Al4Cue. Considering the components of hypereutectic melt at the interface, initially layer (1) was
formed by 6 phase nucleation and growth mechanism, then layer (I) was formed by Al and Cu dissolving and solidification.
Finally layer (111) was formed by solid-state phase diffusion. Raising molten Al temperature and preheating solid Cu leads to
increase of the intermetallic compounds thickness at interface which consegquently increases the specific electrical resistance and
decreases the Al/Cu bond strength. From experimental results it seems that the bond strength is affected by the thicknesses of
layer I and I11.

Keywords: Compound casting, Al-Cu bimetal, Intermetallic compound formation, Bond strength, Microhardness, Electrical

resistivity
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