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In this study, aluminum- brass bimetal composite was produced by centrifugal casting process. Four
preheat temperatures (100, 200, 300, and 400°C), three rotational speeds (800, 1600, and 2000 rotation-
per-minute) and two volume ratios (1.5 and 2.5) were investigated. Optical microscopy (OM), scanning
electron microscopy (SEM), energy dispersive X-ray spectroscopy (EDS), and X-ray diffraction
analysis (XRD) were used for microstructure observations and phase characterization. Mechanical tests,
based on Chalmers model, and fracture studies were performed on some specimens. According to the
results, interface contains three discrete zones. Zone 1 includes diffusional layers (Al;CusZng-
Al;CusZn), zone 2 contains Al;Cu precipitates distributed in Al;;Zn matrix, and lastly zone 3 includes
anomalous eutectic microstructure (a-Al/AlsCu). Pressure test results showed that brittleness is
associated with interface thickening so that bond strength is weakened. Interface fracture surface
contains two fracture modes, brittle and ductile. Brittle fracture seems to be related to Al;Cu precipitates
and ductile fractures to a-Al/AlsCu anomalous eutectic microstructure.
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Fig. 3 Schematic representation of vertical centrifugal casting (VCC)
machine, (1) sprue (2) heating element (3) brass bush (4) die cavity (5)
shaft (6) belt pulley (7) electromotor (8) inverter (9) thermometer
attached to the heating generator (10) heating generator and controller
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Fig. 4 Specimen of Chalmers test (from a journal bearing); d>=20mm .
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Fig. 6 Cutting process of the cast samples, (a) cross section cutting,
(b) cut to smaller dimension for metallographic observations
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Fig. 5 Schematic of the samples were prepared for Chalmers test;
(a) general scheme and direction of applied force, (b) top view, (c)
cross-section view
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View field: 216.7 ym  Det: BSE 50 pm l
SEM MAG: 1.00 kx n

Fig. 8 SEM images of (a) the interface of sample 10 consist of three
discrete zones, (b)-(d) higher magnification of each zone
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Fig. 13 SEM image of the interface of sample 5 showing the crack at
the interface
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Fig. 12 Representative optical micrograph showing the oxide film
was folded due to melt turbulence at the interface near the aluminum
side (zone 3)
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Table 2 EDS results (Atomic %) of marked areas shown in Figures 8b,
8c and 15b
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Fig. 15 SEM images of fractured surfaces: (a) double behavior of
fractured surface, (b)-(c) higher magnification of brittle fracture (Al;Cu
precipitates) and ductile fracture ( o-Al/AlsCu anomalous eutectic
microstructure)
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