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Aging model for Al-Mg-Si forged part

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

Abstract
Ageing behavior of the Al-Mg-Si alloy was modeled for the use of optimization of Al forging product. Typical precipitates
of Al-Mg-Si alloy are a wide variety of metastable phases (e.g. GP zones, B”, B’). These rod shaped particles take a role to
hinder the dislocation movement. The precipitation sequence in Al-Mg-Si alloys is quite complex and the strength of
precipitate particles differs with the ageing condition. In the present study, the ageing behavior of Al-Mg-Si alloy was
investigated by using an industrial grade Al 6061 alloy forged product, which was a perform for an Al impeller for turbo

charger. The precipitate hardening models by Esmaeili’s approach were used for the analysis of ageing behavior.
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Table 1 Chemical composition of A16061 alloy used in
this study (wt.%)

Si Mg Fe Cr Cu Mn Al

097 | 0.77 0.2 0.2 0.1 0.33 | Bal

£ 1T213.5NPLIQUID)

F 2T-273.15NP(FCC_A1)

[ 3T-273.15,NP(ALPHA)
4:7-273.15 NP(MG251)

= 5:T-273.15NP(AL13CRASI4)

6:T-273.15,NP(SILICON}

Phase Fraction
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Temperature, C

Fig. 1 Phase diagram of the alloy in Table 1.
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Fig. 2 Ageing response of A16061 alloy with the
variation of temperature and time.

500nm

Fig. 3 Typical aged microstructure of Al-Mg-Si alloy
having rod shaped precipitates.
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