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Plastic Deformation Behavior of A16061 depending on Heat
Treatment Condition

J. H. Park, Y.-N. Kwon, Y. S. Lee and J. H. Lee

Abstract

In the recent years, lightweight components fabricated with aluminum alloys have been applied into building the
automobiles. Among the several competing fabrication methods, hot forging is taken as the most reliable technique to
produce suspension parts such as control arms. Generally, Al forging products have been used widely for the aircraft
building with the extruded stock as a starting material. For the economical base, however, the cast stocks turn to be as the
forging stocks recently after a continuously casting technique was developed to produce quite a uniform microstructure
enough to use for the forging process. Even more, there is a tendency to omit the homogenization step before forging,
which is considered to be an indispensable process for all kinds of Al alloy. In the present study, a series of compression
test was carried out to find out how the cast structure and the following heat treatments influence the deformation
behavior, that is, forging characteristic.
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Table 1. Chemical compositions of Al 6061 used in the

present study(wt.%).
Mg Si Cu Mn Fe Cr Al

1.06 | 073 | 0.27 | 038 | 0.14 | 0.15 | Bal

Table 2. Homogenization and annealing conditions
used in this study.

Homogenization | 10hrs at 570°C 2 Air Cooling

10hrs at 570°C - Air Cooling >

A lin
nneating 3hrs at 415°C - Furnace Cooling

EZicant
N Hemoganized
BEB Annsaled

Fig. 1 Microstructure of (a) as-cast, (b) homogenized ,
(¢) annealed Al 6061 and (d)Vickers hardness.
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Fig. 2 Load-Displacement curves of as-cast,
homogenized and annealed Al 6061 in the
temperature range of 430~530°C.
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Fig. 3 Load-Displacement curves of as-cast and
homogenized Al 6061 at (a) 480°C and (b) 530°C

after annealing for 30 and 90 mins at 500°C.
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Fig. 4 Microstructure after T6 treatment of Al 6061
compressed to 50% at 530°C with (a) cast, (b)
homogenized and (c) annealed conditions.
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