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Homogenization treatment and microstructure of
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Abstract: The constituents of the semicontinuous casting ingot of 2D70 heat-resistance aluminum alloy and
homogenization treatment were studied by optical microscopy (OM), scanning electron microscopy with energy
dispersive X-ray spectroscopy (SEM-EDX),differential scanning calorimetry(DSC) and X-ray diffraction analysis (XRD).
The results indicate that the semicontinuous casting ingot of 2D70 aluminum alloy presents a dendritic microstructure
with severe segregation. The phases of the nonequilibrium eutectic are a(Al)+ O(Al,Cu) +S(Al,CuMg) whose overheating

temperature is 505.4 “C. The volume fraction of hard dissolve phases such as Al;Cu,Fe, Al;CuyNi and AlgFeNi changes a

little below 530 “C. The reasonable homogenization treatment process of the alloy is (490 ‘C, 16 h) +(520 C, 16 h).
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Table 1 Chemical composition of alloy (mass fraction, /%)

Cu Mg Fe Ni Mn Cr
2.24 1.42 0.88 0.89 0.020 <0.01

Ti Zn Si S Al
0.056 0.041 0.17 0.0097 Bal
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Fig.1 Microstructures of as-cast alloy: (a) Low magnitude; (b)

High magnitude
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Fig.2 SEM image of as-cast alloy
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Table 2 Composition of second phases marked in Fig.2

measured by EDS (mole fraction, %)

Marls Al Cu Mg Fe Ni
1 79.05 14.76 1.09 292 2.17
2 80.89 3.87 - 6.97 7.62
3 80.95 2.39 0.42 8.22 8.02
4 77.11 12.73 4.49 2.78 2.89
5 67.37 23.07 3.44 2.62 2.73
6 76.39 12.82 1.32 4.95 3.93
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Fig.3 DSC thermogram of alloy at different tempers
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Fig.4 Microstructures of alloys after different homogenization treatments: (a) 490 C, 16 h; (b) 520 C, 16 h; (c) (490 C, 16
h)+(520 °C, 16 h); (d) (490 C, 16 h}+(530 C, 16 h)
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Fig.6 XRD patterns of alloys at different tempers
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Fig.5 SEM images of alloys after different homogenization

treatments: (a) 490 °C, 16 h; (b) (490 ‘C, 16 h)+(520 C, 16 h) 1) BE&ANLS R WM E, A4 KR I
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g, s A a(A)+O(ALCu)+S(AL,CuMg). Chinese Journal of Rare Metals, 2009, 33(3): 304-308.
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