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Effects of various processing parameters on microstructures and
properties of AlI-9Ni-15Si composites fabricated by
centrifugal casting
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Abstract: The AI-9Ni-15Si composite tubes were prepared under different conditions by centrifugal casting. Along the
radial direction and the direction perpendicular to the axial direction of the castings, the microstructure characteristics
were investigated, and their hardness and wear resistance were measured. The results show that Al-9Ni-15Si composite
castings form a three-layer microstructure including a large number of in-situ primary Al;Ni/Si particles in the outer layer,
many primary Si/Al3Ni particles in the inner layer and few particles in the middle layer. As the pouring and mould
temperatures increase, the particle volume fractions of the outer and inner layers gradually increase, the hardness values
on those zones increase as well, while the volume frictions of them gradually reduce. In the centrifugal field, the
centrifugal movement of Al;Ni and the centripetal drift of Si are the main reasons for the formation of the Al-9Ni-15Si
composite with three layers. The higher the pouring and mold temperatures are, the longer the solidification time is, and
the more beneficial to the formation of high volume fraction particle area is, thus improving the mechanical properties of
the composite.
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Table 1  Processing parameters of Al-9Ni-15Si castings

fabricated by centrifugal casting

. Pouring Mould Rotational
Processing .
Specimen temperature/ temperature/  speed/
No. . . o
C C (r'min )
1 Cl 850 100 3500
2 C2 900 180 3500
3 C3 950 260 3500
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Fig. 1
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Fig. 2 Schematic diagram of sampling location for wear test
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Fig. 3 Macroscopic morphologies of samples fabricated with
three different technologies of processing 1(a), processing 2(b)
and processing 3(c)
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Fig. 4 Microstructures along radial direction at distance from outwall of 2.0(a), 4.0(b), 6.0(c), 8.0(d), 10.0(e) and 14.0 mm(f) of
sample C1
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Fig. 5 Microstructures perpendicular to axial direction at distance from outwall of 3.0(a), 5.0(b), 9.0(c) and 14.0 mm(d) of sample C1
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Fig. 6 Microstructures along radial direction at distance from outwall of 2.0(a), 4.0(b), 6.0(c), 8.0(d), 10.0(e) and 14.0 mm(f) of
sample C2
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Fig. 7 Microstructures perpendicular to axial direction at distance from outwall of 3.0(a), 5.0(b), 9.0(c) and 14.0 mm(d) of sample C2
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Fig. 8 Microstructures along radial direction at distance from outwall of 2.0(a), 4.0(b), 6.0(c), 8.0(d), 10.0(e) and 14.0 mm(f) of

sample C3
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Fig. 9 Microstructures perpendicular to axial direction at distance from outwall of 3.0(a), 5.0(b), 9.0(c) and 14.0 mm(d) of sample C3
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Fig. 10 Volume fractions of particles at various locations

along radial direction of samples C1, C2 and C3
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