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Abstract: Al-12.35Si alloy was modified by adding Al-Ce rare earth master alloy. The effect of Ce content (0~ 0.8%) on
microstructure and mechanical properties of as-cast Al-12.35Si alloy was studied. The results show that adding appropriate
amount of Ce can reduce the size of eutectic silicon, refine the second phase, reduce the secondary dendrite arm spacing of
a-Al, and improve the mechanical properties of the alloy. However, when the addition of Ce is more than 0.2%, the
over-metamorphism will occur, which leads to the coarsening of the alloy microstructure and reduces the mechanical
properties of the alloy. When Ce content is 0.2%, the modification effect of Al-12.35Si alloy is ideal and the best
mechanical properties are obtained. Compared with the unmodified Al-12.35Si alloy, the tensile strength of the modified
alloy is increased from 168 MPa to 223 MPa, and the elongation is increased from 0.44% to 0.72%.
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alloy
L w(%) a(%)
Al 38.28 78.60
Ce 54.12 21.40

22 Cext# & Si M ENIES

K2 AR &M+ Ce 728 A9 I 3L 5 AL-Si
BEMWALE, TUEDR, X Ce MRMEN
0~0.2%HF , [ % Ce ¥ hna py 38, 3 & Si i R
g/ ;2 Ce WUR NI 0.2% , B % Ce W3 fin it
I, A i ST RCMTRLAR s 2 A 0.2%Ce B, 3 4
Si R fe/ W 2(a) T, A A8 i 3 i AL-Si
G4, 5 Si ORI K EIRFIECR 23 S it
1 SR B A 5 Si RSF 43 8 20~140 pm, P K
FETT K 68 wm; WA 2(b) 7, LA 0.1%Ce Ji , 3
Si RFmsA /N, Hhd Si RF43 A 20~120 wm,
KK EL N 54 pm; WA 2(c) s, A 0.2%Ce i,
LA St RF gk 2wl g Si RF 4 oy
10~90 pm, PR 2R 41 wm; WE 2(d) iR, N
A 0.4%Ce Ji7 , M b Si AR FF 4R 34 A0, 28 Si R

(c)mi i H

Kl 1 Al-Ce Tl & 4 ¥ A0 B oW 4 2153 17
Fig.1 Phase and microstructure analysis of Al-Ce master alloy
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Fig.2 The as-cast microstructure of near-eutectic Al-Si alloy modified with different Ce contents
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Fig.4 Line scan energy spectrum analysis of sample 3
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Fig.5 Backscattered electron image of near eutectic Ai-Si alloy with different Ce contents
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Fig.6 Microstructure and EDS analysis of sample 3
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Fig.7 Morphology of primary a-Al in near-eutectic Al-Si alloy after modification with different Ce contents
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modification with different Ce contents
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Fig.10 Tensile fracture surface analysis of near-eutectic Al-Si alloy after modification with different Ce contents
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