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The effect of over high T4/T6 heat treatment on microstructures and mechanical
properties of the Al-Mg-Si alloy
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Abstract

6xxx Al alloy has high specific strength, high thermal conductivity, good
corrosion resistance and good formability, which is used in transportation industry in
recent years. The solidus limit of Mg,Si of Al alloy 6802 change with various T4/T6
heat treatment. With over high T4 temperature, the hardness increases, but the
averaged grain size and ductility are similar with other T4/T6 heat treatments of Al
alloy 6082. Also, in over high T4 temperature, the pores whose are formed by the low
melting point phase.

Keywords: Al-Mg-Si alloy, T4/T6 heat treatment, over high solution temperature,
pores.
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Table 1. Chemical composition of 6082 aluminum alloy (wt.%).

Mg

Si

Cu

Zr

Cr

Fe

Al

1.43

0.95

0.81

0.13

0.10

0.16

Bal.

Table 2. The content of Mg,Si and excess Si of 6082 aluminum alloy (wt.%).

Si

2.25

0.13

Table 3. The average grain size and hardness of various T4/T6 heat treatments

As-received 530/175 550/175 570/175
Grain size(um) 29.5 17.1 18.9 19.2
Hardness(HRF) 53 97.6 98 101
Table 4. The result of the EDS of As-received 6082 (at.%)
Element Al Mg Si Cu
A. 68.66 00.90 01.38 25.87
B. 88.07 00.82 00.48 08.77
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Fig.1 The aging curves of various T4/T6 heat treatments






Fig. 2 The microstructure of various T4/T6 heat treatments
(a) As-received, (b) 530/175, (c) 550/175, (d) 570/175.
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Fig. 3 The YS and UTS of various T4/T6 heat treatments
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Fig. 4 The UE and TE of various T4/T6 heat treatments
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Pores of re-melted phase

Fig. 6 The EDS of the As-received specimen



