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Microstructure of AF Cu alloys containing scandium
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Abstract: The effects of different contents of rare earth Sc on the microstructures of AF4Cu alloy by means of
hardness measurement, optical microscopy(OM), scanning electron microscopy( SEM), transmitting electron mi-
croscopy(TEM) and energy spectrum analysis. The results show that the network structures of AFCu alloys can be
remarkably refined, the distance of dendritic structure decreases, the structure of the alloy can be refined and the
micro-hardness can be enhanced 70% or so. With additions of trace Sc to AFCu alloy, when the mass fraction of Sc
is not more than 0.3%, Sc mostly, besides of a part of Sc existing in o( Al) solid solution, forms Al3Sc phase with
Al. When the amount is up to 0. 5%, apart from the above-mentioned, Sc can interact with Al and Cu to form
W(AlCuSc) phase, resulting in decrement of solid solubility of Cu in a( Al) solid solution and the amount of
CuA Lo ( 9) phases, reducing the properties of alloy.
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Table 1 Nominal chemical composition of

experimental alloy(mass fraction, %)

Sample No. Se Cu Impurity Al
1 0 4.0 <0. 04 Bal.
2 0.1 4.0 <0. 04 Bal.
3 0.3 4.0 <0. 04 Bal.
4 0.5 4.0 <0. 04 Bal.
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Fig. 1 Hardness curves of as cast and

cold rolled alloys
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Fig. 2

Optical micrographs of as-cast alloys

(a) —Alloy 1; (b) —Alloy 2; (¢) —Alloy 3; (d) —Alloy 4
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Fig. 4 SEM image(a) of alloy 4 and EDS analysis of points 1(b) and 2(¢) in Fig. 4(a)
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TEM image(a) of aging alloy 1 and corresponding SAED pattern(b)
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Fig. 6 TEM images of aging alloy 4 and corresponding SAED pattern
(a) —BF image; (b) —SAED pattern; (c¢) —Enlarged image of Al;Sc;
(d) —M assive image; (e) —EDS spectra of (d)
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