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Wear and Mechanical Properties of B,C/AlI6061 Composites Fabricated
by Stir Casting and Rolling Process

Donghyun Lee***, Kanghun Oh*, Junghwan Kim*, Yangdo Kim**,
Sang-Bok Lee*, Seungchan Cho*'

ABSTRACT: In this study, aluminum (Al) alloy matrix composites in which B,C particles were uniformly dispersed
was manufactured through stir casting followed by hot rolling process. The microstructure, mechanical properties, and
wear resistance properties of the prepared composites were analyzed. The composite in which the 40 ym sized B,C
particles were uniformly dispersed increased the tensile strength and improved wear performance as the volume ratio
of the reinforcement increased. In the case of the 20 vol.% composite, the tensile strength was 292 MPa, which was
155% higher than that of the Al6061. As a result of the wear resistance test, the wear width and depth of the 20 vol.%
B,C/Al6061 composites were 856 um, and 36 um, and the friction coefficient was 0.382, which were considerably

superior to Al6061.
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Fig. 1. Schematic of the stir casting process

Fig. 2. The manufactured B,C/AlI6061 AMCs by stir casting fol-
lowed by hot rolling process
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Fig. 3. Microstructures of B,C/Al6061 stir-casting AMCs with (a) 5 vol.%, (b) 10 vol.%, (c) 20 vol.% B,C, and hot-rolled AMCs with (d)

5vol.%, (e) 10 vol.%, (f) 20 vol.% B,C
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ties of the B,C/AlI6061 composites
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Table 1. Summary of wear depth, width, COF, and hardness of

Al6061 and B,C/Al6061 composites

Width (um) | Depth (um) COF Hardness
5N | 20N | 5N | 20N | 5N | 20N | (Hv)
Al 1,303 | 2,101 | 80 165 | 0.35 | 0.39 104.2
5% | 1,286 | 1,573 | 72 122 | 0.37 | 0.31 116.5
10% | 1,123 | 1,265 | 55 71 0.28 | 0.33 125.7
20% | 720 856 23 36 0.31 | 0.38 139.9
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Fig. 5. Wear depth, width, and hardness of Al6061
Al6061 composites tested at 20 N
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Fig. 6. SEM micrographs of worn surface of; (a) Al6061 alloy,
(b) 20 vol.% B,C/ Al6061 composite
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