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A Study on the Mechanical Properties with the
Strain rate and Strain for Aluminum 6061 Alloy
in Hot Forging

J.S. Kim, Y.S. Lee, Y.J. Kim and J.H. Lee

Abstract

The mechanical properties of Al 6061 extruded bar were deformed in high temperature with the
variable deformation conditions and characterized by the tensile test. Three types of different strain rate
were experimentally performed by using hydraulic press, crank press and hammer and two types of the
nominal strain 0.5 and 0.8 were achieved. To decide optimum forging process, the relationship among the
strain rate, strain and mechanical properties was explained by analyzing the microstructures of the forged
and heat treated parts. The strength was deeply related with the strain rate due to the dynamic
recrystallization (DRX) in hot forging, and the best forging condition was presented in Al 6061 alloy.
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Fig. 1 Optical microstructure of Al 6061 as extruded
and heat treated

Table 1 Chemical composition of Al 6061

Cu Cr Mg Fe Si Mn Al
0.15~040 1 0.04~0357 08~12 | <07 | 040~08 <015 Bal.
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Fig. 2 The representative elongation of Al 6061 as forge
-d and heat treated
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Fig. 3 The representative yield strength of Al 6061 as
forged and heat treated
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Fig. 4 The representative ultimate tensile strength of
Al 6061 as forged and heat treated
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(a) Hydraulic-press forged (strain 0.5)
(b) Hydraulic-press forged (strain 0.5)
(c) Hydraulic-press forged (strain 0.8)
(d) Crank-press forged (strain 0.5)

(e) Crank-press forged (strain 0.8)

(f) Hammer forged (strain 0.8)

Fig. 5 Optical microstructures of Al 6061 as forged
and heat treated
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