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Table 1 Chemical compositions of alloys

Alloy Mass fraction/%
No. Si Mg Sm Fe Al
S1 7.6 0.32 0 0.08 Bal.
S2 7.5 0.27 0.33 0.08 Bal.
S3 6.9 0.29 0.66 0.08 Bal.
S4 7.2 0.28 1.29 0.09 Bal.
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Fig1 OM images of grain structure in as-cast alloys with different Sm additions: (a) 0; (b) 0.33%; (c) 0.66%; (d) 1.29%
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Fig.2 Effect of Sm addition on SDAS
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Fig. 3 OM images of microstructure in four as-cast alloys with different Sm additions: (a), (b) 0; (c), (d) 0.33%; (e), (f) 0.66%;
(2), (h) 1.29%
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B4 Al-7Si-0.3Mg-1.29Sm & & [ #UH B 7 EHE LA HEZE X 38501 EDS JC % [ 43 A

Fig. 4 BSD image(a) of Al-7Si-0.3Mg-1.29Sm alloy and EDS mapping distribution(b) of elements Al(b), Si(c), Sm(d), Mg(e) of
selected areas

&2 EERAHM EDS s Hras R
Table 2 EDS point analysis result of Fe-rich particle

Point Al Si Mg Fe
No. w/% x/% w/% x/% w/% x/% w/% x/%
1 61.1 68.4 16.4 17.7 - - 19.7 10.6

2 63.1 64.8 20.5 20.2 10.7 12.2 5.7 2.8
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Fig. 5 XRD patterns of Al-7Si-0.3Mg-1.29Sm alloy
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Fig. 6 TEM images(a) of Al,Si,Sm phase in Al-7Si-0.3Mg-
1.29Sm alloy and EDS patterns(b) of selected point
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Fig. 7 DSC curves of Al-7Si-0.3Mg alloys with different Sm

Heat flow/(mW-mg™")

additions: (a) Warming curves; (b) Cooling curves

%3 AFEE Sm & AL-7Si-0.3Mg &%) DSC FAEL: R
Table 3 DSC results of as-cast Al-7Si-0.3Mg alloys with

different Sm additions

Alloy No. t/°C t/°C At/°C
S1 580.67 569.72 10.95
S2 580.20 568.79 11.41
S3 580.88 568.09 12.79
S4 580.81 566.73 14.08

3 TSI
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J(molK), 1RAF(2), i+ H SmP MRS AH S -
FRARAE 2R3k — B 5 SmP &5 A 7 E HH e

AN [FI A D IR W U B 35 AT i B BB R 4 BT
Flo AP HITE Bk M 5 A5 17 Bl RE 43 B o —111.66
kJ/mol F1—113.48 J/(mol'K), i+5 /3% SmP [ ke
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Fig. 4 Enthalpies and Gibbs energies of formation of different

phosphides (1 mol P)?*¥

Phosphide  AH$g/(kI'mol™)  AGH,/(Imol K™

AlP ~111.66 ~113.48

SiP -38.84 -38.44

FeP —95.22 -97.28

Sr3P, -317.5 -
NasP -202 -

ScP —347.35 —345.39

LaP -363.72 ~359.88

YP —374.83 —375.86
SmpP” -306.759 -306.309

*: Calculated
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Fig. 8 TEM bright image of Si particle
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Effect of rare earth Sm on microstructure of
Al-7Si-0.3Mg aluminum alloy

DONG Yan-heng', JIA Zhi-hong" %, WEN Bo-yang', LIU Ying-ying"%, LIU Qing"?% WU Jun-zi’, GAO Si-¢’

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
2. Electron Microscopy Center, Chongqing University, Chongqing 400044, China;
3. Baotou Research Institute of Rare Earths, Baotou 014030, China)

Abstract: The effect of different contents of rare earth Sm on the microstructure of Al-7Si-0.3Mg alloy was investigated
by using multiscale microstructure characterization techniques (i.e., OM, SEM, TEM), XRD and DSC analyses. The
results show that the secondary dendrite arm spacing in the Al-7Si-0.3Mg is significantly reduced by Sm addition.
Plate-like eutectic Si is refined obviously. Sm is mainly consumed through the formation 0fAl,Si,Sm phase. According to
the formation energy, the SmP phase easily forms, which could inhibit the formation of AIP phase, and deteriorate the
function of AIP phase to eutectic Si in Al alloys. The undercooling of the Al and Si eutectic reaction increases with
increasing the Sm content.

Key words: Al-7Si-0.3Mg aluminum alloy; rare earth Sm; microstructure; refining mechanism
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