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ABSTRACT The effect of Sc addition on the microstructure and mechanical properties of 7055 Al-alloy
as-cast, as well as after homogenization-, rolling-, solution- and aging-treatment was investigated. The
addition of 0.25% (mass fraction) Sc could lead to the formation of Al;(Sc, Zr) phase, which can promote
the heterogeneous nucleation during casting. Therefore, the microstructure of the as cast 7055 Al-alloy
was refined. The precipitation of nano-sized Al;(Sc, Zr) phase occurred during the homogenization treat-
ment of the 7055-Sc Al-alloy, and this nano-sized Al;( Sc, Zr) phase could effectively inhibit the coarsen-
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ing of Al grains during homogenization treatment, and play a role in pinning the grain boundaries, there-

with inhibiting the recovery and recrystallization, thus retaining the fiber-like structure during subsequent

rolling and solution treatments. Compared to the plain 7055 Al-alloy, the 7055-Sc Al alloy exhibited much

higher fine grain strengthening effect due to finer grain size and showed higher tensile strength and hard-

ness as high as 642 MPa and 218 HV, respectively.

KEY WORDS metallic materials, rolling, heat treatments, mechanical properties, microstructure, Al al-
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Fig.1 OM micrographs of as-cast AA 7055(a) and 7055-Sc alloys (b)
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Fig.2 SEM micrograph (a) and EDS maps (b~f) of as-cast 7055-Sc alloy
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Fig.3 OM micrographs of (a) AA 7055 and (b) 7055-Sc alloys after homogenizing treatment
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Fig.4 SEM micrograph (a), and EDS maps (b~f) of 7055-Sc alloy after homogenizing treatment
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Fig.5 TEM micrographs of AA 7055(a) and AA 7055-0.25Sc alloys (b) after homogenizing treatment
(the arrows in panel (b) denote the (110) and (001) planes)
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Fig.8 TEM micrographs of AA 7055(a, b), and AA 7055-0.25Sc (c, d) alloys after aging
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1 [ 2405 7055 F17055-Sc & 4 11 71 M g
Table 1 Mechanical properties of the AA 7055 and AA
7055-0.25Sc alloys after aging

Microhardness
Alloy o/MPa  c./MPa /%
(HV)
7055 624 552 11 209
7055-Sc 642 556 8 218
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