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Abstract: The microstructures of the Al-16Si-6Ti composites tube fabricated by centrifugal casting
were observed and analyzed by SEM, EDS and OM. The hardness and wear resistance, and the parti-
cle volume fraction of the tube were measured by using Image Tool and calculated, respectively. The
results show that the tube consists of an outer layer segregating many primary Ti(AlSi), particles, the
middle layer of the Al matrix having no particles and the inner layer containing some primary Si parti-
cles. The hardness decreases gradually firstly and then increases slightly from outer wall to inner wall
on the cross section of the tube along the radial direction, which conforms to the variation tendency of
the particle volume fraction. In the centrifugal field, the primary Ti(AlSi), particles migrate and as-
semble in the outer layer of the tube to form the Al-16Si-6Ti composites.
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Fig. 1 The appearance of the centrifugal casting Al-16Si-6Ti

composites tube (a) and the cross section of the tube (b)
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Fig. 2

Schematic diagram of the sampling location for wear test (a) and the wear testing method (b)
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Fig. 3

SEM images of the microstructures at the outer layer (a) and the inner layer (b)

of centrifugal casting of Al-16Si-6Ti composites tube
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Table 1  EDS results of the microstructures at the outer layer

of centrifugal casting Al-16Si-6Ti composites

tube(atom fraction/ %)

Al Si Ti
Spectrum 1 12.92 53.62 33. 46
Spectrum 2 14.09 52. 54 33.37
Spectrum 3 12.92 52.99 34.10
F2 BHE AF16SI-6Ti B4R E MM A A

EDS R (FEFHH/ %)
Table 2 EDS results of the microstructures at the inner
layer of centrifugal casting Al-16Si-6Ti

composites tube(atom fraction/ %)

Al Si Ti
Spectrum 1 0 100. 00 0
Spectrum 2 0 100. 00 0

£3 ASITIiZTAEHAEE Al S AT REFEMNAEN
Table 3 Possible phases existing in the Al-rich part

of the ternary Al-Si-Ti system '

Phase name
Ti(AISD ; or Ti(AL -, Si,);
Ti; Als Sty or (Tii—, Al s (AL SI— )16
Ti(AISD, or Ti(ALSi;— )

Chemical range
0<Cx<<0.15
x~=0. 12, 0. 06<<y=<<0. 25
0. 15<{x=C0. 30
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Fig. 4 The microstructures at the outer layer (a), middle layer (b) and the inner layer (¢) of

centrifugal casting Al-16Si-6Ti composites tube
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