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Table 1 Chemical composition of experimental alloys wg/%

gk Si Mg Fe  Ce Sr Cr, Cu, Mn, Zn, Ni, Zn

441 694 0704 0203 0 <0.001 #FA4:I03<0.001
H42  7.02 0694 0.197 0.05 <0.001 #FA4:IE%E<0.001
443 6.96 0.689 0.200 0.107 <0.001 #3447 0% <0.001
H44 701 0.692 0.199 0.298 <0.001  fFA4:7r%<0.001
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Fig. 1 Microstructures of as-cast alloys with different additions of Ce
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Fig. 2 Optical microstructures of alloys in T6 heat treatment state with different additions of Ce
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Table 2 Mathematical statistics results for microstructures of alloys with different Ce additions

i [ G WA o -ARRR S wm SDAS/pm  JEESPPIRKE/ um  LESPPESEE/ um LRSI TE
Aal CREm) 121.63 8.1 40.54 +3.3 41.34+38 3.93+0.8 105+1.8
G442 103.17+55 25.98+2.8 26.41+3.3 3.04+05 87+16
e G443 82.18+3.1 17.57+2.1 15.87+15 357+0.4 4411
Hh4 100.04 + 3.9 2469 +2.7 20.03+2.2 3.81+05 53+1.3
G&1 R 120.38 £ 7.7 41.33+3.0 2557 +3.0 3.88+0.7 6.6+1.0
a42 112.23+5.8 32.74+3.2 18.36 1.9 4.46+0.9 41+0.6
7o G4:3 96.28 + 4.6 2292+27 11.30+1.3 4.85+07 2.3+05
G4 108.93+5.3 29.68+2.9 15.81+2.2 48108 33+04
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Fig. 3 SEM microstructure and EDS analysis of modified
alloy with 0.1% Ce
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Fig. 4 SEM microstructure and EDS analysis of modified
alloy with 0.1% Ce
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Table 3 Tensile properties of alloys with different additions
of Ce in as-cast and T6 heat treatment conditions

FEbh G Frfiisi EE/MPa Ji IRSREE/MPa. i< 4%/%
A4l CRFM)  185.3+9.4 150 £10.1  2.50+0.3

s G2 198.7+11.3  152.7+108 2.83x05
- 5453 2206+10.3 161.1+11.5 3.09+0.3
Had 2182+10.0 153.6+10.3 2.89+0.3

A41 CREN)  308.3+131  280.8+12.2 271+0.4
G2 3222+146 2931+11.7 3.16+05

e G443 3446+153 311.0+134 3.77+05
H44 3288+14.9 286.6+12.3 335+04
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Fig. 5 SEM fractographs of tensile samples of T6 heat treated alloys with different additions of Ce
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Effect of Rare Earth Cerium Addition on Microstructure and Tensile
Property of Al-7Si-0.7Mg-0.2Fe Alloy

LIU Chun-hai, LI Tian, WU Da-yong, ZHU Zhi-hua, LI Zhen-yu, WANG Li-sheng
(Research Center of Materials, CITIC Dicastal Co., Ltd., Qinhuangdao 066011, Hebei, China)

Abstract:

The effect of rare earth cerium addition on the microstructure and tensile property of Al-7Si-0.7Mg-0.2Fe
alloy was investigated via optical microscopy, scanning electron microscopy and tensile property. The results
show that the addition of Ce clearly can reduce the sizes of the a-Al primary phase and eutectic silicon
particles as well as SDAS value. And the morphology of eutectic silicon particles was significantly improved.
In addition, cerium can also refine the size of f-Fe phase, and change the morphology of B-Fe phase from long
needle-like to granular. The addition of Ce greatly improved the tensile properties of Al-7Si-0.7Mg-0.2Fe
alloy due to the excellent improvement on microstructure. Especially, the grain size and SDAS were changed
to 82 pm and 17pum, respectively, when Ce was in the optimum addition of 0.1%. The tensile strength, yield
strength and elongation of the alloy in the T6 heat treatment condition reached the peak values, which were
344 MPa, 311 MPa and 3.77%, respectively. With the increase of Ce content, the tensile fracture presented
the characteristics of ductile fracture, the crack mainly expanded along the grain boundary, and the number of
dimples increased. When the Ce content reached 0.3%, a large number of micro-cracks appeared and caused
brittle fracture.

Key words:
Al-Si alloy; rare earth Ce; grain refinement and modification; mechanical property
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