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Effect of preheating temperature on thickness and interfacial microstructure of
Aluminum-Copper bimetal composite produced by vertical centrifugal casting
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Keywords Abstract

Interface

Application of composites of two or more metals has been increased,aiming to increase productivity, in various

Aluminum sectors of industry in recent years. In this work an Al/Cu bimetal composite was prepared by casting Al melt into a
CODD?T ) Cu bush with 40 mm height and 79 and 84 inner and outer diameters, rotating at 1480 revolutions per minute
Centrllfugal casting (rpm), and 100, 150, 200, 300, and 400°C preheating temperature, respectively in a vertical centrifugal casting
Dissolution

Preheating temperature

machine. Cooling rate increment, due to lower preheating temperature, not only lead to interface thinning but also
it can modify microstructure. The results of scanning electron microscope (SEM) and energy dispersive X-ray
spectroscopy (EDS) analysis showed thatfour discrete layers have been formed from the Cu side, including AlCu2,
AlCu, Al2Cu continuous layers, Al2Cu precipitates scattering in anomalous eutectic structures and finally a-
AIl/AI3Cu anomalous eutectic structure near the Al side.Micro hardness measurements showed that hardness of
various presented phases decreases from outward to the inward.
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Fig. 2 Schematic of coppery bush used in this work
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Fig. 3 Schematic representation of vertical centrifugal casting (VCC)
machine
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Fig. 1 Experimental profile of melt rotation [20]
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Table 1 Chemical composition (wt.%) of Aluminum ingot used in this
work.
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Table 2 Chemical composition (wt.%) of coppery bushes used in this
work.
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Fig. 5 Macroscopic representation of sample 1 shows unbonded
interface
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Fig. 6 Representative optical micrograph showing the interface of
sample 5
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Fig. 4 Cutting process of the cast samples to smaller dimension for
metallographic observations
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Fig. 8 SEM images of (a) the interface of sample 2 and (b) higher
magnification of marked zone at image (a)

O3S = g 1IN g8y S b o ik 2 (giges S yien Juad () 8 IS0
@l sy j8 ead eols plis 4l YL ledS )5 (Q) (iS p

10-8 sl IS o lolis sla e EDS (lalass )Jl.)-‘ =l 4 Jeus
Table 4 EDS results (Atomic %) of marked areas shown in Figures 8-10
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Fig. 9 SEM image of the interface of sample 4 at the interface near the
copper side
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Fig. 11 SEM image of samples (a) 2 and (b) 5 showing the interface
near the aluminum side
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