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Microstructure Regulation and Mechanical Properties of Arc Additive Manufactured
6061 Aluminum Alloy
YANG Fu, LI Mei, FAN Yubang, JU Hongtao, JIA Zheng
(School of Mechanical Engineering, Shenyang University, Shenyang 110003)
Abstract: The microstructure characteristics and mechanical properties of arc additive manufactured 6061 aluminum
alloy were systematically investigated. The effect of electric and manual hammering on the weld channel was analyzed
comparatively, aiming to obtain optimal hammering method. Three groups of experiments with different hammering
methods were set, and microstructural observations, hardness tests, and tensile tests were conducted on each group.
The results indicate that the grain refinement of manually hammered specimens is superior to that of electrically ham -
mered ones in terms of microstructural comparison, and the non-hammered specimens are the worst. The degree of
grain refinement follows the trend of top > middle > bottom.Hardness analysis reveals that manually hammered speci-
mens exhibit the highest hardness, which is followed by electrically hammered ones, and non-hammered specimens
exhibit the lowest hardness. The hardness follows the trend of top = middle > bottom. In aspect of tensile strength
and plastic toughness, manually hammered specimen perform desirable, which is followed by electrically hammered
ones, and non-hammered specimen performs the worst. In conclusion, in terms of microstructure and mechanical prop-
erties, manual hammering is superior to electric hammering, and electric hammering is superior to non-hammering.
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Tab.l1 Chemical composition of welding wire and substrate %
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Fig.3 Microstructure of welded component at upper region
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Fig.4 Microstructure of welded component at middle region
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Fig.5 Microstructure of welded component at bottom region
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Tab.3 Hardness data of specimens treated by different methods (HV)

o NEEE g KEET O RIEEE g UIEET pamg e TUET pogmir
1 52.3 40.0 33.2 49.3 441 47.7 51.9 50.7 51.4
2 49.3 39.9 35.2 44.1 48.6 46.3 61.2 50.1 47.7
3 41.5 37.5 26.7 48.6 38.3 41.2 54.4 54.9 50.4
4 42.2 37.7 39.1 38.3 45.1 44.9 51.5 51.5 53.9
5 45.3 33.2 38.4 45.1 48.1 43.4 58.4 55.6 50.6
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Fig.6 Diagram of hardness
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Fig.7 Engineering stress-engineering strain curves
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