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Table 1 Chemical composition of experimental alloy
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Fig. 1
properties of alloy

Effect of different Sc content on mechanical

Alloy Mass fraction/%

No. Mg Si Cu Mn Cr Sc Al
1# 0.5570 0.7060 0.2060 0.3086 0.1113 - Bal.
2 0.5420 0.7100 0.2109 0.3107 0.1098 0.0720 Bal.
3" 0.5540 0.7090 0.2057 0.3125 0.1101 0.1246 Bal.
4 0.5620 0.7130 0.2029 0.3109 0.1083 0.2509 Bal.
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Fig.2 As-cast metallographs of 6005A alloy with different Sc contents: (a) Alloy 1%; (b) Alloy 2% (c) Alloy 3%; (d) Alloy 4
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Fig. 3 Homogenization metallographs of 6005A alloy with different Sc contents: (a) Alloy 1%; (b) Alloy 2%; (c) Alloy 3%;
(d) Alloy 4"
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Fig. 4 Cold-rolled metallographs of 6005A alloy with different Sc contents: (a) Alloy 1%; (b) Alloy 2%; (c) Alloy 3%
(d) Alloy 4*
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Fig. 5 Solid solution-aging metallographs of 6005A alloy with different Sc contents: (a) Alloy 1% (b) Alloy 2% (c) Alloy 3%;
(d) Alloy 4"
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Fig. 6 SEM images of cast alloy: (a) 0.07%Sc; (b) 0.25%Sc
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Table 2 Chemical composition table of second phase in alloy ingot

Mass fraction/%
Phase -
Al Mg Si Sc Cr Mn Fe Cu
Mg,Si 53.91 313 14.5 0.1 0.00 0.00 0.00 0.19
AlFeSi(Mg,Sc,Cu) 73.19 11.06 12.44 1.40 0.00 0.00 1.02 0.89
AlFeSi(MnCr) 75.56 0.72 7.62 0.00 0.80 7.00 8.10 0.20
MgAlSi, 69.19 10.35 16.68 0.82 0.00 0.93 2.03 0.00
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Fig. 7 TEM images of 6005A alloy with different Sc contents: (a) Solid solution aged alloy 2% (b) Solid solution aged alloy
4%, (c) As-cast alloy 47; (d) As-cast alloy 4%; (¢) Selected electron diffraction along with (110) Al
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Fig. 8 Phase diagram of Al-Sc binary alloy
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Effect of trace Sc on microstructure and tensile properties of
6005A alloy

PAN De-cong', LIU Bing', YU Qing-bin®, LI Guo-liang®>, WANG Wei-yi’, DEN Ying?, PAN Qing-lin"-?

(1. Research Institute of Light Alloy, Central South University, Changsha 410083, China;
2. College of Materials Science and Engineering, Central South University, Changsha 410083, China;
3. CRRC Changchun Railway Vehicles Co., Ltd., Changchun 130062, China)

Abstract: The 6005A alloy ingots with different Sc contents were prepared by ingot metallurgy (IM). And the
alloy ingots were homogenized, hot rolled, intermediate annealed and cold rolled into 2.5 mm thick sheets. The
effects of Sc content on the tensile properties, grain size, metallographic structure and phase composition of 6005A
alloy were studied. The results show that the strength of 6005A alloy can be improved by trace Sc, and the alloy
containing 0.07% Sc has the best tensile properties. The tensile strength and yield strength are increased by 19
MPa and 47 MPa, respectively, and the elongation is also increased by 1.2%. The grain of the alloy with trace Sc is
refined, and the refining effect is better with the increase of Sc content. The addition of trace Sc reduces the
segregation of dendrite in the alloy, forms dispersed Al;Sc phase, and inhibits the recrystallization of the alloy.
With the increase of Sc content, the dispersed Mg,Si phase is refined.

Key words: 6005A alloy; Sc; microalloying; Al,Sc phase
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