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An Investigation of Sliding Wear and Microstructural
Evolution of Ultra-Fine Grained 6061 Al Alloy
Fabricated by ARB

T. O. Lee and Y. S. Kim

Abstract

The ARB (Accumulative Rolling Bonding) process was applied to a 6061 Al alloy to obtain
ultra-fine grains. After 4 ARB cycles at 315°C, original equilibrium large grains were transformed to
ultra—fine grains of several hundred nano-meter size with nonequilibrium grain boundaries. At lower
number of cycles, microstructure of highly-tangled dislocation cells were observed. Large grains and
coarsened precipitates filled the microstructure of specimens experienced ARB cycles more than 5.
Sliding wear tests using a pin-on-disk type wear tester were conducted on the ARB processed 6061
Al alloy plate. Wear rates of the 6061 Al alloy increased with the increase of ARB cycle number as
well as the applied load. Worn surfaces and debris, cross-sections of the wom specimen were
examined with scanning electron microscopy (SEM) to investigate the wear mechanism of the
ultra-fine grained 6061 Al Tensile properties of the 6061 Al alloy were also studied and used to
correlate the wear test results with the microstructures, which evolved continuously with the
number of ARB cycles.
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Fig. 1 TEM microstructures of 6061 Al Alloy after
various ARB cycles at 315TC: (a) 1, (b) 4,
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Fig. 2 Mechanical Properties at ambient temperature of
6061 Al Alloy as a function of the ARB cycles
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Fig. 3 Variation of wear rates of the ARB processed
6061 Al specimens as a function of applied load
and ARB cycles

Fig. 4 SEM micrographs of worn surfaces ((a), (b)) and
wear debris ((c), (d)) and OM micrographs of
cross sections ((e), (f)) of the wear-tested 6061 Al
specimens. The specimens were tested at the
applied load of 4 N and experienced different
ARB cycles.: (a) 1 cycle, (b) 7 cycle, (c) 1 cycle,
(d) 7 cycle, () 2 cycle, and (f) 7 cycle
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