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ABSTRACT The effects of minor addition of Sc on microstructure and tensile property of Al-Mg
alloy have been investigated. The results show that minor Sc mainly exists in the form of primary Al;Sc
and secondary AlsSc. Sc addition can produce a substantial refinement of the grain size of aluminium
alloy castings due to the formation of the primary Al;Sc intermetallic phase during solidification.
Secondary AlsSc dispersoids precipitating from the supersaturated @(Al) solid solution in the heating
process of ingot can effectively pin dislocation and subgrain boundary, stabilize substructure as well as
inhibit the recrystallization of Sc containing Al-Mg alloy during hot rolling and annealing. The addition
of Sc significantly increases the strength of the alloy and makes alloy get a superior combination of
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strength and ductility.
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Table 1 Chemical compasition of the studied alloys

{mass fraction, %)

Alloy Mg Sc Fe+5i Al
A 4.52 - <0.28 Bal.
B 4.43 0.41 <0.28 Bal.
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Fig.1 Opitical micrographs of as—cast alloy A (a) and alloy
B (b)
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Fig.2 Primary Al3Sc particles in Al grains (a) and its
EDAX pattern (b}
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Fig.3 Opitical micrographs of hot—rolled allay A {a) and
alloy B (b)


http://www.cqvip.com

7 4 HHHE . ME 5c fF AL Mg & &PHIER 751

METTR: #ELEEE A BEFRHFER (8 3a); T
& & B BARELAsI K. KR, HE2410 (8 3b), %
FEE Sc i Al-Mg & SRS BFEEREME.
BRESHEEHN. & Sc 2 B 2RI THEH
BMTERHR, FHEEHHETIFSHE. S 8=
HEE (H 4a), HETHSHERRLE 4b, THEHILY
[001) a1.8c BIRTHE. EFAFTHEBE (100, 120 £ k5
AlaSc BB RERTS, SBBEAED Al Z4k5 AliSc £%
i, BB TSR BF R 6—17 nm, Pk
FHdkE AlsSc 1 *10, #—BHR M, W AlSc
BRRZMETH & & PRSI R R (B 4¢), Aa

B4 ZBa$ B MILEH TEM HHA
Fig.4 TEM micrographs of hot—rolled alloy B
(a) subgrain and secondary Al3Sc dispersoids
{b) [001] EDP of AlzSc particles in Fig.4a
(c) secondary AlzSc particles pinning

dislocation and sub-boundary
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Fig.6 Opitical micrographs of annealed alloys
(e}alloy A,130°C. 1h (b)alloy A,340C, 1h
(c)alloy B,120 T, 1 h (d)alley B,450C, 1h
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Fig.8 TEM micrographs of annealed alloy B
(a) cold rolled (b}, {c} annealed 130 C, 1h

{(d) annealed 450 C, 1h
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Table 2 Tensile properties of alloy A and slloy B

Alloy State ap, MPa g.2. MPa & %
A As—cast 207 107 16.2
B As—cast 294 202 14,7
A Hot-rolled 261 115 25.8
B Hot-rolled 424 293 18.0
A Annealed 282 124 25.4
B Annealed 368 224 18.9
3 it
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