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Table 1 The composition content of ADC12 aluminum alloy
JLE Si Cu Mg Mn Zn Fe Ni Sn Al
B w/ % 11 3.0 0.2 0.5 0.73 0.76 0. 026 0. 005 A
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Table 2 The content of rare earth elements in alloy
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Fig. 1 Sample shape and size
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Fig. 3 The metallographic structure of the alloy after adding Ce element
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Fig. 4 The metallographic structure of the alloy after adding La element
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Fig. 5 The metallographic structure of the alloy after adding Sm element

GiERTR MAR L IR R E G EHEM I T A
[FFEEE AN, 24 Ce,La J2 Sm A A 20 & 740
R 0. 4% ,0. 4% F1 0. 2% B, A4 LU Sk 4k
SRR L, Hor Sm oG R AR FROCR A fd.

iz JH| Image-Pro-Plus 1 ff: | #— X5 ¥ 722 T 5
B A O A 2 b 3 S AR P S T AR S KA Lk AT 4y
Br. {6 RN ARG 10 E 5 & 4 b 2 S e AR T2 1
B RKAR ARG 0L INEL 6 AT UL ARG £t R 5
GG rh A AR RG22/ i H B S 404k ; B A 7R 1
TCRNMA R EE 5, HedhfE g RTS8 TR 1S5 4
Sm ICENMAR N 0. 2% Bf, & 4 I SR R ik

# /.
2.2 BITEXMEEHARENM

N Ce,La & Sm =Fhon R IMAJG, ¥ 4%
FrAs G AR AT TP SR LIRS £ TR
AN 4 BT 58 B S A it 38 (9 52 0], R A 1
JTCEGEN o =285 MPa M1 6=2.23%. K7 F11K 8
S EE 5 S HE A R L 2R L. IR 7 R
8 UL BEEM LRI, & &N PLHIsRE 5 5t
i 5 AN R AR B 0 B, R WA i AT el
GAamLR G TRk RE.



F{135 FH1W KRB LT E ST AL-Si-Cu-Mg RIEHR A & HEFPERERI R 31
30 25 80 25
—o— i 1 —e—PHHH |
o 60 —O-- VKA e - 60 —O-- VKA
E 17 & g 17 2
= xd = =
= 40 13 = = 40 F 13 %
a 9 B o o =
20t B0 t - _ g
5 ~o-—=""15
0 1 0 1 1 1 1 1 1
0 01 02 03 04 05 06 0 01 02 03 04 05 0.6
w (Ce) /% w (La) /%
80 25
70 1 2
o 60 —o— [T N
ER —o-- R {17 2
jmig \
g0 | 13 %
T30 =
& 9 B
B o0 | _
10 Zo-— = 5
0 1 1 1 1 l
0 01 02 03 04 05 06
w (Sm ) /%

B6 AR LILRE SIS L KA

Fig. 6 Average area and aspect ratio of eutectic silicon phase in alloy after rare earth element addition
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Fig. 7 Tensile strength of alloy after adding Ce, La and Sm
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Fig. 8 Elongation of alloy after adding Ce, La and Sm
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Effect of rare earth elements on microstructure and properties of
Al-Si-Cu-Mg die-cast aluminum alloy

ZHU Ruixiang, QIN Xinyu, HU Nan, LU Liangyu
School of Materials Science and Engineering, Hefet University of Technology, Hefei 230009, China

Abstract ; Different amounts of Ce, La and Sm rare earth elements were added to die-cast aluminum alloy ADC12
by a single test method. Tensile test data and metallographic structure analysis were carried out to study the effect of
rare earth elements on the microstructure and mechanical properties of the alloy. The results show that with the
addition of rare earth elements, the mechanical properties and microstructure of the alloys were improved and
refined to varying degrees. In the single test, when the mass percentages of Ce, La and Sm were 0. 4% , 0. 4% and
0.2% , respectively, the mechanical properties of the alloy were the best, and the tensile strength was 10.9% ,
7.0% and 16. 1 higher than the base alloy, respectively. The elongation was 8. 1% , 19.3% and 20. 6% higher
than the base alloy, respectively. When the content of Sm element was 0.2% , the refining effect of the alloy
structure wasmost obvious. The order of influence of rare earth elements on mechanical properties and microstructure
refinement of the alloy is; Sm > Ce > La.
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