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A study on the aging treatment of 6066 and 6061
aluminum alloy
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Abstract

The main topic of this research is to investigate the mechanical properties and
microstructure between 6066 and 6061 commercial extruded bars by re-melt, cast, T6
treatment and cold forging. First, to investigate the original characteristics of these
two alloys, we use TGA-DTA and SEM to observe these samples after re-melt and
cast. Second, to compare and understand the effect of mechanical properties and
microstructure by using OM, SEM, XRD, DSC, TEM after T6 treatment. Finally, to
explore the change of their microstructure and mechanical properties after cold
forging by using the rotary swaging machine and heat treatment.
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Table 1 Chemical composition of 6066 and 6061
Sample 6061 R 5 RHE%  HHARH%  Sample 6066 HHBREY%  HH BRIV

Al Bal. 97.1678 Al Bal. 95.8673
Si 0.4-0.8 0.5448 Si 0.9-1.8 1.0740
Fe 0.7max 0.2022 Fe 0.5max 0.1562
Cu 0.15-0.4 0.1636 Cu 0.7-1.2 0.7985
Mn 0.15 0.0829 Mn 0.6-1.1 0.8721
Mg 0.8-1.2 0.9286 Mg 0.8-1.4 1.0000
Cr 0.04-0.35 0.0846 Cr 0.4max 0.1279
Ni 0.0058 Ni 0.0065
Zn 0.25max 0.0314 Zn 0.25max 0.0718
Ti 0.15max 0.0269 Ti 0.2max 0.0277
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Fig 1 Size of a tensile specimen[4]
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Fig 2 SEM image and EDS analysis of Q-phase in Al-6066.
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Fig 3 TGA curves for as cast, homogenization and T6 treatment of 6066 and 6061.
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Fig 4 Mechanical properties of 6066 and 6061 after aging treatments (a)Hardness
curve of 6066 and 6061, (b) Strength and Elongation curve of 6066, (c) Strength and
Elongation curve of 6061.
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Fig 5 SEM images and EDS analysis of T6 treatment (a)6061, (b)6066.
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Fig 6 DSC curves for as cast and T6 treatment of 6066 and 6061.
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Fig 7 TEM images and EDS analysis of intermetallic compound(a)6061, (b)6066, (c)

needle like precipitate of 6066 B” phase.
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Fig 8 Microstructure of 6066 (a)extruded bar, (b)(c)(d)after 15%, 30%, 45% cold
working; microstructure of 6061 (e)extruded bar, (f)(g)(h)after 15%, 30%, 45% cold
working.
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Fig 9 DSC curves for as cast and CW-AQ treatments of 6066 and 6061.
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Fig 10 Mechanical properties of 6066 and 6061 after different cold working % and T6
treatment (a)hardness curves, (b) strength curves.
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Fig 11 Microstructure of 6066 after T8 treatment with different cold working %
(2)15%, (b)30%, (c)45%.
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Fig 12 Mechanical properties of 6066 after heat treatments and forging processes
(a)hardness, (b)strength, (c)elongation.
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Fig 13 SEM fractographs of T8 treatments after different cold working % (a)15, (b)30,
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