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Abstract: Mg-7Zn-1Cu-0.3Mn-2 Nd(x =0,0.1,0.3,0.5, %) magnesium alloys were designed. The as-cast micro-
structure of the alloys with different Nd contents and the evolution of semi-solid non-dendritic microstructure af-
ter isothermal heat treatment were observed by OM, XRD and SEM. The isothermal heat treatment process of
Mg-7Zn-1Cu-0.3Mn-0.3Nd alloy was investigated and the evolution of semi-solid non-dendritic microstructure was
analyzed. The results show that the as-cast microstructure of Mg-7Zn-1Cu-0.3Mn-x Nd alloy is mainly composed
of a-Mg, Mg,Zn; , NdCu, and CuMgZn phases. The desirable addition of Nd is 0.3% , where the satisfied grain
refinement effect can be obtianed, and the eutectic microstructure is more dispersed. The optimal semi-solid non-
dendritic microstructure of Mg-7Zn-1Cu-0.3Mn-0.3Nd alloy can be obtained after holding at 595 “C for 30 min.
The solid fraction, shape factor and average particle size reach 57.59% , 1.38 and 44.56 um, respectively. The e-
volution of non-dendritic microstructure consists of the initial coarsening, structure separation, spheroidization,
and final coarsening.
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Fig.1 Microstructure of as-cast Mg-7Zn-1Cu-0.3Mn-x Nd alloy
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1 7 1 0.3 0 AhE
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Fig.2 XRD patterns of as-cast Mg-7Zn-1Cu-0.3Mn-2 Nd alloy
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Fig.3 SEM images of as-cast Mg-7Zn-1Cu-0.3Mn-0.3Nd alloy
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Fig.4 Semi-solid non-dendritic microstructure of Mg-7Zn-1Cu-0.3Mn-x Nd alloy held at 595 °C for 30 min
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Tab.2 EDS analysis results of each point in Fig.3 %
fir s

Mg Zn Cu Mn Nd
A 98.5 1.5 0 0 0
B 58.9 29.4 11.4 0.2 0.1
C 77.2 16.9 5.7 0.2 0
D 75.1 18.1 6.5 0.1 0.2
E 75.9 16.7 7.3 0.1 0
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Fig.5 Primary particle shape factor, solid fraction and average

size of Mg-7Zn-1Cu-0.3Mn-x Nd alloy held at 595 ‘C for 30 min
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SEM images and surface scanning distribution of Mg-7Zn-1Cu-0.3Mn-0.3Nd alloy held at 595 “C for 30 min
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Fig.12 Semi-solid non-dendritic microstructure of

Mg-7Zn-1Cu-0.3Mn-0.3Nd alloy held at 565 °C for 30 min
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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.

Key Words: Al-Cu Alloy, Rare Earth Elements, Microstructure and Morphology, Refining Effect
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