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Abstract  A356.2(Sc, La) aluminum alloy was prepared by casting process. The refining effect of rare earth
elements Sc and La on eutectic silicon and mechanical properties of aluminum alloy was tested and analyzed. The
results show that the addition of rare earth element La alone can refine eutectic silicon in A356.2 (La) aluminum
alloy to a certain extent, but has little effect on the improvement of mechanical properties. However, the eutectic
silicon in A356. 2 (Sc, La) aluminum alloy containing 0. 38% Sc and 0. 14% La has better refining effect and higher
mechanical properties, The eutectic silicon is refined to 2. 3 . m. and the tensile strength and elongation reached
181. 6 MPa and 4. 0% respectively. The refining effect of rare earth Sc and La on eutectic silicon is mainly the result
of both dispersion strengthening and fine grain strengthening, which are related to the precipitation of Al13Sc phase
and rare earth La phase in aluminum alloy.
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Tab.1 Chemical composition of cast A356.2 (Sc, La)

aluminum alloy wt%
Si Mg Ti Sc La Al
6.89 0.24 0.15 0.38 0.14 A
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Fig. 1 XRD pattern of A356.2 (Sc, La) aluminum alloy
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Fig. 2 Microstructure of cast aluminum alloy

2.3 ®BEtmESc.LaS5&&hF s
X7

i £ JGFK Sc Fl La X 8518 A356. 2 57 & 4 J12#4E
Al R A RE R SE M DL 2 2, T, R RN e R 1
Wil A356. 2 i A A AL AR 13.6 pm , )
SRR 22 s TR AN 0. 14%La Ji , TE 1 19 45 1 A356. 2
(La) &4 0 3L i aEE 2 RT3 6. 3 wm , Hpifrns
FE R R A BT /& 5 9538 A356. 2(Sc.La) 5419
L ERREANAEE] 2. 3 wm , PUhv o B RN F8 55 S =
F| 181. 62 MPa 1 4. 0% , 5 7 I #%5 3# A356.2(La) &
& LR b, vk e, B ARG 0 K Se
1 La X385 38 40 A 4 1 Sk T8 1 % 3 i e %) 40 5 5
fbo Sc Bl La X 3 ff fef 0 g AL VR AL 2 : (1) AL S
Sc L5 AL T ALSe A, AL Sc AH ALK a—ALFH Y
A A% B RURI S BT , ATV A S5 B B O 40 4E -
ALFHR &KL, ALSe FHTE A 4 BE IH I 09 5 51 A A
BT A AR T B AR, AR A - ALFH fl kL
RSFRT, Se X a—ALFH B 4l A £ B % e b fE AH 19 40
s

REBEN

&, o~ ATAR A1 Ak FIVEC R 1 1 2238 A1 T 1w BT 19
B, B fe e A TR TR, AT 8 et e Sy /)
AIRUREIR 5 (2) i 4 La A5 SiAT BB AR AT, B
BA7E Si AH AR A S TR FiTT  BELLE Si AR
K2 SRASHHERERSIAZEMEEE
Tab. 2 Eutectic silicon dimensions and mechanical

properties of aluminum alloys
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Fig. 3 SEM microstructure and energy spectrum analysis
results of cast A356. 2 (Sc, La)
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Fig. 4 Areal distribution of rare earth elements in A356. 2
(Sc, La) aluminum alloy
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