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Evolution of microstructure and properties of
new Al-Mn alloy during homogenization treatment
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Abstract: The evolution of microstructure and properties of a new Al-Mn alloy ingot during homogenization treatment
was researched by differential scanning calorimetry (DSC), optical microscopy (OM), scanning electron microscopy
(SEM), energy dispersive X-ray analysis (EDAX), as well as measurement of hardness and conductivity test, respectively.
The results show that both the conductivity and the hardness of Al-Mn alloy ingot decrease with the increase of
temperature in the range of 560—620 ‘C or the extension of holding time in the range of 12—72 h, but hardness at 620 ‘C
is higher than that at 600 ‘C. The cast alloy is composed of dendrite segregation and non-equilibrium phase. The
precipitated phases gradually dissolve and become spherical, and the dispersity of precipitates within the grains increases
with increasing homogenization temperature and holding time. The reasonable homogenization condition for the studied
alloy is 600 C and 24 h.
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Fig. 1 Microstructures of Al-Mn alloy ingot: (a) OM image;
(b) SEM image
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Fig. 2 DSC curve of Al-Mn alloy ingot
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Fig. 3 Effect of homogenization treatment on conductivity of

Al-Mn alloy
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Fig. 5 SEM images showing morphologies of precipitates in Al-Mn alloy after homogenization treatment at different temperatures

for 24 h: (a) 560 C; (b) 580 C; (¢) 600 C; (d) 620 'C
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Table 1 EDAX data of precipitates in Al-Mn alloy under

different conditions

Mass fraction/%
Mn Si Fe Mg Al
As-cast 794 055 1088  0.67  79.03
560 C,72h  4.35 291 2.85 0.40  89.27
580°C,72h  9.80  4.42 652 061 7797
600°C,72h  13.09 5.75 946 072 70.65
620°C,72h 1194 458 9.69 027 7284

Alloy state
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Fig. 6 SEM images showing morphologies of precipitates in Al-Mn alloy after homogenization treatment for different times:
(a) 560 C, 12 h; (b), (e) 560 C, 72 h; (c) 620 ‘C, 12 h; (d), (f) 620 C, 72 h
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