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Table 1 Chemical composition of experimental

materials Wg /%
a4 Ti B Fe Si Mg Cu Mn zZn Al
AITiB  5.02 0.80 0.17 0.12 Aot

Al-Mg-Si 0.013 0.16 7.49 0.46 0.0076 0.020 0.041 %
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Table 2 Composition of each group of sample

TFEG 5 %
L1 Al-Mg-Si
L2 Al-Mg-Si+0.2%Al-Y
L3 Al-Mg-Si+0.2%Al-Y+0.2%Al-Sr
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EHT = 20.00 kV/ Signal A= HDBSD Date 5 Nav 2018 -
WD = 9.4 mm Mag= 200% Time ‘§:53.35

El AN Senes unnCnorm. C Atom, C Eror (1 Sigma)’ — e 0
[mt %] [mt.%] [ap2e] [q;;_!ﬁj..-

X 39L-series 4889 3226 2404 196+
Al 13 Ksenies 44.67 47.74 7306 216+

Total: 93.56 100.00 100,00+
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El AlYFEEEEHMARFEDSER
Fig. 1 Microstructure and EDS results of Al-Y master alloys

(a) L1 (b) L2 (c) L3

E2 #4ES o-ARE
Fig. 2 Morphologies of « -Al phase in as-cast experimental alloys
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E4 HEERE
Fig. 4 Morphologies of eutectic silicon particles in as-cast experimental alloys
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Fig. 5 Size and aspect ratio of eutectic silicon particles
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Fig. 6 Mechanical properties of Al-Mg-Si alloys with Al-Y and Al-
Y+Al-Sr additions

#3 AELEEGTHHESA-M-SIEEMAEE
Table 3 Tensile strength of as-cast Al-Mg-Si aluminum alloys with addition of different refining alloys

G VISLiyEN B /MPa BRI L B B IR L /%
Al-Mg-Si 0.2% Al-Y (Zfk) +0.2%Al-Sr 2133 27.2
Al-Mg-Si 0.2% Al-Y (#ifk) 191.4 125
A356.2 0.2%AI5Ti1B+0.2%Al-10Sr 200.4 7.9

A356! 2.5%TiB,+0.1%La 187.6 10.2
A356") 2.5%TiB, 180.1 5.8
A356) 0.3%Er 195.3 5.6
A35671 0.6%AI-2.5Ti-0.5B-5Sr 194 7.8
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Fig. 7 SEM image of experimental alloy L3 and energy spectrum of point A-B
x4 ETHRCEMIEEDSEEE AT AR
Table 4 Energy spectrum analysis results of point A-B in Fig.7
. J5F 0350 %
i E
Al Si Mg Y Sr Ti Ca
43.17 35.25 2.61 17.56 — — 141
45.14 32.46 1.76 11.76 — 5.70 3.18
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Fig. 8 Map scanning results of alloy L3
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Synergistic Effect of Sr and Y on Microstructure and Mechanical
Properties of Al-Mg-Si Alloys

CHEN Zhi-giang"?, JIA Jin—yu"?, HU Wen-xin"?, WANG Xiao-ging"*
(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou 014030, Inner
Mongolia, China; 2. Baotou Research Institute of Rare Earths, Baotou 014030, Inner Mongolia, China)

Abstract:

The effect and action mechanism of the combination addition of Y and Sr on the microstructures of the a-Al
phases and eutectic silicon phases of the Al-Mg-Si alloys was investigated by optical microscopy and scanning
electron microscopy. The results indicate that the Al-Y master alloys could not only refine the grain size of the
0-Al phase, but also improve the morphology of the eutectic silicon. The synergistic effect of Y and Sr on the
modification and refinement of the Al-Mg-Si alloys was better. Due to the synergistic effect of Y and Sr, the
grain size of a-Al phase decreased from 62.1 pm to 48.48 um .The size and the aspect ratio of the Si particles
were reduced to 4um and 1.7, respectively. Moreover, the tensile strength was increased by 27.2%, reaching
213.3 MPa. After the addition of Y and Sr into the Al-Mg-Si alloy, the rare earth Y mainly existed in the form
of AISiYMg compounds. Therefore, the modification of Sr on the eutectic silicon phase was not attenuated for
the formation of the compound of AISiYSr. The synergistic effecting mechanism of Y and Sr was analyzed
and discussed in this paper.
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Al-Mg-Si alloys; rare earth; grain refining; modification; microstructure
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