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Microstructure and Damping Behavior of 5086 Aluminum Alloy by Friction

Stir Processing
Yu Bowen', Jiang Hongjie', Yang Zhenxing'*, Liu Chongyu', Zhang Ping'
(1.Key Laboratory of New Processing Technology for Nonferrous Metal & Materials, Ministry of

Education, Guilin University of Technology; 2.Alnan Aluminium Co., Ltd.)
Abstract: Friction stir processing (FSP) technology was used for single pass processing of 5086 aluminum alloy.
The microstructure, mechanical properties, storage modulus and damping behavior of the alloy were investigated.
The results reveal that the grain in 5086 aluminum alloy is refined after FSP, and the number of second phase
particles and dislocation density are decreased obviously. After FSP, the elongation of 5086 aluminum alloy is sig-
nificantly enhanced, and the elongation of low rotation speed FSP sample reaches 22% , which is 83% higher than
that of base metal. At 350 C, the internal friction value of low rotation speed FSP is 0.068, which is 55% higher
than that of base material. When the strain is higher than 0.06% , small grain boundaries occur to slip and induce
grain boundary damping. which takes the damping properties of FSP samples superior to that of base metal. The
storage modulus of 5086 aluminum alloy is increased with the increase of temperature and strain, respectively,
and the storage modulus of FSP samples is significantly higher than that of base metal.
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Fig.1 EBSD images of grain structure of 5086 alloy
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Fig.2 TEM images of 5086 aluminum alloy
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Fig.5 Internal friction-temperature curves of BM,
FSP-400 and FSP-1200 samples
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