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Effect of cerium addition on precipitation and microstructure
of Al-Cu-Mg-Mn-Ag alloys

XIAO Dai-hong, CHEN Kang-hua, SONG Min

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Al-Cu-Mg-Mn-Ag alloys with different cerium contents were prepared by ingot metallurgy and
thermomechanical treatment. The effect of cerium addition on the precipitation and microstructure of alloys was
investigated by optical microscopy, differential scanning calorimetry, scanning electron microscopy and transmission
electron microscopy. The results show that the cerium addition refines the grains of casting alloys and the average grain
size decreases from 93 um to 30 pm. Trace element cerium addition accelerates the aging hardening process of extruded
alloys, increases the maximum hardness of alloys by about 10%, and decreases the precipitation temperature of £ phase.
Moreover, the addition of Ce into Al-Cu-Mg-Mn-Ag alloy decreases the size of ©2 phase, and improves the density and
thermal stability of £ phase between 200 C and 300 C.
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Fig.1 Optical microstructures of as-cast alloys: (a) Alloy 1; (b)
Alloy 2; (c) Alloy 3
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Fig.2 Hardness curves of present alloys: (a) Natural aging at

room temperature; (b) Artificial aging at 185 ‘C
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Fig.3 DSC curves of as-quenched alloys 1 and 3 at scanning
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Fig.4 TEM micrographs and SAED patterns of alloys 1, 2 and 3 in peak-aged state: (a), (b): Alloy 1; (c), (d): Alloy 2; (e),

(f): Alloy 3
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Fig.5 TEM graphs of peak-aged alloys 1 (a) and 3 (b, ¢) with further aging at 300 'C for 20 h
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Fig.6 TEM micrographs of peak-aged alloys 1 and 3 after tensile-testing at different temperatures: (a) Room temperature, alloy 1;
(b) Room temperature, alloy 3; (c) Alloy 1, 300 C; (d) Alloy 3,300 C
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Fig.7 Diameter of Q phase in alloys 1 and 3 after tensile-

testing at different temperatures
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