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Abstract: During continuous heating, differential scanning calorimetry (DSC) and micro-hardness test were used to
study precipitation behaviors of Al-Mg-Si and Al-Mg-Si-Cu alloys. The influence of Cu on the precipitation kinetics of
Al-Mg-Si alloy was analyzed. The kinetic parameters of metastable phases in Al-Mg-Si-(Cu) alloy were obtained by
using Avrami-Johnson-Mehl (AJM) equation. TTT curves and the kinetic expresses of metastable phases for
Al-Mg-Si-(Cu) alloy were further gained. The results show that the addition of Cu enhances the age-hardening effect and
precipitation kinetics, which may be due to the decrease of precipitation activation energy caused by the addition of Cu.
The average activation energies associated with the precipitation of Si/Mg/Si-Mg clusters, GP-zones, 8~ and ' phases in
Al-Mg-Si alloy are (67.3+1.5), (96.9£3.5), (106.6+3.1) and (158.943.9) kJ/mol, respectively. The average activation
energies associated with the precipitation of Si/Mg/Si-Mg clusters, GP-zones, " , ', Q' and Q phases for Al-Mg-Si-Cu
alloy are (62.0+1.8), (87.8+3.2), (97.7£3.1), (137.0+4.2), (125.5+4.3) and (266.7+5.4) kJ/mol, respectively.
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Table 1 Chemical compositions of investigated alloys (mass

fraction, %)

Alloy Si Mg Mn Cr Zr Cu Al

AlMgSi 1.23 1.13 05 0.12 0.12 0 Bal

AlMgSiCu  1.25 1.10 0.5 0.13 0.12 0.9 Bal
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Table 2  Kinetic parameters for peaks [ —VI of alloys
Peak toeak/ C Area of peak O/(kJ'mol ") ko/min n
No. AlMgSi AIMgSiCu AlMgSi AIMgSiCu  AlMgSi AlMgSiCu  AlMgSi AlMgSiCu AIMgSi AIMgSiCu
I 103+l 811 36.2 41.6 67.3t1.5  62.0£1.8  1.7X10° 3.6X10° 1 1
I 1711 1661 3.0 7.1 96.9£3.5  87.843.2  1.4X10" 1.5%X10" 1.5 1.5
M 245+1 237+1 258.5 270.2 106.6+3.1  97.7+3.1  2.8X10° 3.9%10° 1.5 1.5
IV 291+1 282+1 192.8 318.8 158.943.9 137.044.2 2.5X10™ 2.9X10" 1.5 1.5
Vv - 304+1 - 9.5 - 125.5+4.3 - 8.1x10" - 1.5
VI - 3311 - 6.6 - 266.7+5.4 - 8.7X 107 - 1.5
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Fig.6 TTT-diagram of Al-Mg-Si-(Cu) alloys: (a) Peaks 1 and II; (b) Peak III; (c) Peak IV;(d) Peaks V and VI
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