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Effects of Rare Earth Pr, Sm and Y on Microstructure of Al-Cu Alloy

Yue Chunyu, Huang Hongjun, Zuo Xiaojiao, Wang Yuxiang, Tao Chengchuang, Su Ming, Yuan Xiaoguang
(School of Materials Science and Engineering, Shenyang University of Technology)
Abstract : Al-4.4Cu-1.5Mg-0.15Zr alloy was selected and added with 0.1% Pr, 0.1% Sm and 0.1% Y, respectively.
The working mechanism of rare earth elements on the alloy was investigated by SEM, EDS and XRD. The results
indicate that the microstructure of alloys with 0.1% Sm, Pr and Y are refined in different degrees compared with
that of the matrix alloy, where the secondary dendrite spacing is decreased, and the defects such as holes in the
alloy are reduced. The Al;Pr, Al,;Cu;Sm; and Al;Cus; Y phases are formed at grain boundaries, respectively. The
alloy with 0.1% Pr addition has desirable refinement effect, where the secondary dendrite spacing is the least, and
the rare earth compounds are most evenly distributed at grain boundaries.
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Fig.1 OM of Al-4.4Cu-1.5Mg-0.15Zr alloys

B 2 4 Ff Al-4.4Cu-1.5Mg-0.15Zr & 4 1) SEM
JEA . v ULE AR I AR L8], R 2 R85 40 A
ZRGAEM P T & R W S AN R L = B0EE [ AR
HRARGE AN R S TR AL . I AR R R L Al oRi 3% &
AR R R B ) A A o HG b 87 A RO AR O SR S I T
F I RST TR H A 2 22 19 40 55 R 2 A8 Shy o 2 1 R
B T 3 I O = W 1 = N P o 1 R K | P N N 1
i IV ) i R A ORI = e e o d N T A B

L TE A 4 v oK & AL A5 BB

K3 k4 F Al-4.4Cu-1.5Mg-0.15Zr &4 SEM 24
2L EDS 4381, W LLE L R I+ (A SO A i
MEA ALLCuMg 45 3 FIoTR i/ 0.1% B Sm J5 &
MR (B EOM M EAR AlL.Cu.Mg.Sm % 4 FT R,
TE & A Ak v BETE B A 6 £+ Sm BOEE A W 0.1%
M Prfa&&mAC SO M &SR AlL.Cu.Mg.Pr 5%
AP R, WTRETE L & A F 2 Prid 5 40 B No0.1 %

713



R85 i A 0

op

&

2022 4EHS 42 B 6 1

(a) R pfl 2 (b) w(Sm)=0.1%

(¢) w(Pr)=0.1% (d) w(Y)=0.1%

B 2 4 #F Al-4.4Cu-1.5Mg-0.15Zr 44 #3 SEM 7 £
Fig.2 SEM morphologies of Al-4.4Cu-1.5Mg-0.15Zr alloys
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Fig.3 SEM images and EDS results of Al-4.4Cu-1.5Mg-0.15Zr alloys
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Fig.4 Surface scanning of Al-4.4Cu-1.5Mg-0.15Zr alloy
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