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Abstract:

The purpose of this study was to investigate the microstructure, hardness and wear
resistance of lightweight 3000 series Al functionally graded tube containing 2.3 wt.% Li at
the inner, middle and outer layers. For this purpose, an Al-8.1 wt.% Si-2.7 wt.% copper- 2.3
wt.% Li tube fabricated at a pouring temperature of 750°C and a final rotation of mould at
1000 rpm by using a horizontal centrifugal casting machine. Mould was preheated up to
150°C. Microscopic evaluation has been carried out by using VEGA2 scanning electron
microscopy; micro-hardness evaluation has done by using Vickers method at 50 gr and
evaluation of wear resistance has been carried out by using a pin on disc method under a
stress of 7.6 MPa in a distance of 1000 m. The results indicated that the amount of Li, Si and
Cu has gradually increased from the outer surface to the inner surface of the tube. Also, the
sum of the existing phases in the matrix, such as B-intermetallic compounds (ie, AlxLi, AlSi
and Al2Cu) has increased from 17 vol.% to 35 vol.% at the outer surface to the inner surface
of the tube. For this reason, the hardness has increased from 95 HV at the outer surface to
251 HV at the inner layer. As a result, the wear resistance of the inner surface has increased
18 percent over the outer surface.
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