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Research Status and Trend of Sc Influence on Microstructure and
Properties of Aluminum Alloy
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China)

Abstract. The research status of influence of scandium on microstructure and properties of aluminum alloy was reviewed.

Sc can refine the grain size of aluminum alloy and inhibit recrystallization, which had an important influence on the

improvement of mechanical properties, welding properties and corrosion resistance. Combined with the research at home

and abroad, the research and future application of Sc modified aluminum alloy are prospected.
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Fig.1 Equilibrium phase diagram for Al-Sc system
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Tab.1 Number density ,mean radius and volume fraction of precipitates in N701 alloys after homogenization treatment

Alloys Precipitates Number density/m™ Mean radius/nm Volume fraction
TNO1 Aly(Zr, Ti) 6.8x10" 32 1.2x10°
7NO1 with 0.12%Sc Aly(Sc,Zr, Ti) 1.5x10" 28 1.9x107
] Al-Cu 0.1%~0.5% Sc,
2
2.1 AlzCu A13SC . Al—Cu
ALSc  Al;(Sc,X) \ )
1o - 0.3% Sc
, - Sc Al-Cu I pm,
, 150 MPa, 280%M,
o 2.2 N
S¢ Zr (3:19] Sc
, o AlsSc Al;(Sc,X)
o Al-5Mg Al-6Mg . ,
170 MPa 180 MPa 290 MPa e
300 MPa( 2)B, Sc Zr I Sc
Al_Mg s 5
B61 Smolejt” Sc Al-Mg [36]
7r [,
. Al-Mg Al-Mg-Sc Sc . ,
[35] 2 5 3 [44]
2 AI-Mg Al-Mg-Sc Al-Li-Sc . 1420 1421
Tab.2 Mechanical properties of Al-Mg-Sc alloys and Sc
traditional Al-Mg alloys 9 1 mm/min
Mean content of base alloying .
Alloys a/MPa a,,/MPa 8,(%) 14.5 mm/min™,
components(%)
44
Al-Mg5 Al-5.3Mg-0.55Mn-0.06Ti 300 170 20 i 3.
01545 Al-5.2Mg-0.3S¢-0.1Zr 380 290 16 Al-Zn-Mg usl Zn Mg
Al-Mg6 Al-6.3Mg-0.65Mn-0.06Ti 340 180 20 B8 Sc
01571 Al-63Mg-0.358¢-0.1Cr-0.1Zr 400 300 15 . Reddy® 7010 0.25%
Cu Al-Li Sc Sc Sc
Al-Zn-Mg-Cu Sc, T6 .
[38]
3

Tab.3 Comparison of properties of using welding wire to joint Al-Li alloy

Alloys Welding wire Postweld treatment oy/MPa bending angle/° Impact toughness/J - cm?
CP-AMr 63 ) 310 70 17
1420 (without Sc) Without heat treatment 350 47 4.5
(without Sc) CP-01597 400 ‘C/20 min 340 65 19
(with Sc) Stable treatment 400 50 9.5
CP-AMr 63 330 65 15
1421 (without Sc) 400 ‘C/20 min 360 40 5.5
(with Sc) CP-01597 Stable treatment 340 65 17
(with Sc) 390 40 10
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