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Effect of minor Sc addition on microstructure and
properties of AA7085 alloy

XIAO Dai-hong, CHAO Hong, CHEN Kang-hua, HUANG Bai-yun

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

Abstract: AA7085 alloys with minor Sc content were prepared by ingot metallurgy method. The effect of Sc addition on
the microstructure and mechanical properties of the based alloys was investigated using optical microscope, mechanical
properties testing, scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The results show
that 0.3%Sc addition refines the grains of the casting alloys, and inhibits the recrystallization of the forged alloy. AA7085
alloy with 0.3%Sc content has higher strength and fracture toughness, and o, and K;(S-L) are 562 MPa and 34 MPa-m"?,

respectively. The strengthening mechanisms of AA7085 alloy with Sc element are mainly the sub-structure strengthening,

precipitation strengthening and refiner grain strengthening of Al;(Sc, Zr) phase.
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Fig.1 Microstructures of alloys AA7085 and AA7085Sc at different states: (a) As-cast alloys; (b) As-cast alloys AA7085 Sc; (c)
Homogenization alloy AA7085; (d) Homogenization alloy AA7085 Sc
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Fig.2 SEM graph and EDAX spectra of Al;(Zr, Sc) particle in
as-cast alloy AA7085Sc
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Fig.3 Microstructures of forged alloys AA7085 and AA7085Sc: (a), (b) Forging treatment, alloy AA7085; (c) Aging treatment,
alloy AA7085; (d), (e) Forging treatment, alloy AA7085 Sc; (f) Aging treatment, alloy AA7085

2147



2148 hEA SR R

2008 4 12 H

E 4 AA7085Sc

i s TEM &
Fig.4 TEM images of alloy AA7085Sc after aging for 20 h at
130 C
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Fig.5 Aging curves of alloys AA7085 and AA7085Sc after

aging at 130 ‘C: (a) Hardness curves; (b) Conductivity curves
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Table 1 Mechanical properties of alloys

Allo Tensile Yield Elongation Kjc(S-L)/

Y strength/MPa strength/MPa /% (MPam'?)
AA7085 525 472 17.6 30
AA7085Sc 562 515 18.4 34
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