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An Investigation of Microstructural Evolution and Sliding Wear
Behavior of Ultra-Fine Grained 5052 Aluminum Alloy
Fabricated by an Accumulative Roll-Bonding Process

J.S. Ha, S. H.Kang and Y. S. Kim

Abstract

Microstructural evolution and dry sliding wear behavior of ultra-fine grained 5052 Al alloy obtained by an
accumulative roll-bonding process have been investigated. After 7 ARB cycles, ultra-fine grains with a large
misorientation between neighboring grains were obtained. The grain size was about 0.2 ym. The hardness, tensile and
yield strengths of the ultra-fine grained alloy increased as the amount of accumulated strain increased with the ARB
cycles. Sliding wear tests of the ultra-fine grained 5052 Al alloy were conducted at room temperature. Wear rate of the
ultra-fine grained alloy increased in spite of the increase of hardness. Surface of the worn specimens were examined with

SEM to investigate wear mechanism of the ultra-fine grained alloy.

Key Words : Ultra-Fine Grain, 5052 Al Alloy, Accumulative Roll-Bonding(ARB), Sliding Wear
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Fig. 1 Schematic illustration showing the principle of
accumulative roll-bonding (ARB)
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Fig. 2 TEM micrographs and corresponding SAD patterns showing microstructural change of 5052 Al alloy
during ARB at 573K: (a) 1 cycle; (b) 2 cycle; (¢) 4 eycle; (d) 7 cycle
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Fig. 5 Variation of wear rate of ARB processed 5052
Alalloy as a function of number of ARB cycle
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Fig. 6 SEM micrographs of worn surfaces of 5052 Al alloy ARB processed: (a) 0 cycle; (b) 2 cycle; (¢) 7 cycle
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Fig. 7 SEM micrographs of wear debris of ARB processed 5052 Al alloy: (a) Ocycle; (b) 2cycle; (¢) 7cycle
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