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Abstract: The influence of Fe and Si impurities was investigated quenching by means of end-quenching
tests,and microstructure analysis including optical microscopy (OM), scanning electron microscopy
(SEM) and transmission electron microscopy (TEM). Results show that the addition of Fe and Si im-
purities leads to lower quench sensitivity, decreasing by 3.29% in maximum when characterize by
hardness. With increasing the content of Fe and Si impurities, Al;Cu,Fe phase and Mg, Si phase con-
tent increased significantly, thus reducing the solutes concentration of Cu and Mg elements in the ma-
trix,reducing the degree of supersaturation, which leads to lower quench sensitivity. Al; Cu,Fe phases
and Mg, Si phases are favorable for recrystallization, but bad for the reducing quench sensitivity. This
is attributed to the higher amount of the recrystallization grains and (sub) grain boundaries, which re-
sult in more heterogeneous precipitation of y equilibrium phases during slow quenching. The influence
of supersaturation on quench sensitivity is bigger than that of grain structures.
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Table 1 Fe and Si impurities upper content of the high
hardenability Al-Zn-Mg-Cu alloy (mass fraction/ %)

Alloy 7050 7010 7040 7085 7A85 7081 7185
Fe 0.15 0.15 0.13 0.08 0.026 0.15 0.25
Si 0.12 0.12 0.1 0.06 0.013 0.12 0.25
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Table 2 Chemical compositions of the investigated

Al-Zn-Mg-Cu alloy (mass fraction/ %)

Alloy Zn Mg Cu Zr Ti Fe Si
17 7.46 1. 50 1.47 0.13 0.051 0.024 0.019
27 7.48 1.52 1.51 0.14 0.056 0.140 0.074
37 7.51 1. 46 1.47 0.13 0.054 0.270 0.110
4= 7.47 1.49 1.53 0.14 0.050 0.440 0.180
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Fig. 2 Optical micrographs of as-aged alloy
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Fig. 3 SEM micrographs of as-aged alloy (a)alloy 27 ;(b)alloy 4%
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Fig.5 SEM micrographs of as-aged alloy at the 100mm from end-quenching face
(a),(b) alloy 2% ; (¢),(d)alloy 4%
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Fig. 6 TEM micrographs at the 100mm from end-quenching face (a),(b)alloy 2% ;(c),(d)alloy 47
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