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Fig. 2 XRD patterns of Mg-4Al-1Si-xGd (x=0, 1, 2) as-cast alloys
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Table 1 EDS analysis results of as-cast Mg-4Al-1Si-xGd
(x=0, 1, 2) alloys

HUFER DALY FHZERL Mg/% Al% Si/%
A LERERIN 77.3 0.7 22.0
B ASHEN etk 68.0 31.9 0.1
C BL/MEIR 75.3 24.7 0
D LI EIN 67.3 32.7 0
E Ptk 46.9 23 223
F Kotk 493 0.0 22.0
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Fig. 3 Microstructures of as-cast Mg-4Al-1Si-xGd (=0, 1, 2) alloys
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Fig. 4 Mechanical properties of as-cast Mg-4Al-1Si-xGd (x=0, 1, 2) alloys
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Effect of Gd Element Addition on Microstructure and Mechanical
Properties of As-Cast AS41 Alloy

XU Mei—xian, GAO Jian-zhong, ZHANG Zeng-yao, WANG Hong-xia

(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China )

Abstract:

In the experiment, Mg-4Al-1Si-xGd (x=0, 1, 2) alloys were fabricated to study the effect of Gd element on
the microstructure and tensile properties of Mg-4Al-1Si alloy. By means of OM, SEM, XRD and universal
the electronic testing machine, the microstructure and phase constituents were analyzed, the tensile properties
were tested. The results show that the addition of Gd element improves the size and distribution of the second
phase; Gd combines with Si in the alloy to form a new Si;Gd; phase; the fishbone-like large-sized Mg,Si
phase becomes short rods, and a small amount of Mg;,Al,, phase uniformly distribute in the granular form.
Compared with the Mg-4Al-1Si alloy, the addition of Gd element improves the tensile strength and elongation
of the alloy. When the Gd content is 1wt.%, the alloy has the good combination of the mechanical properties,,
among which the tensile and yield strengths as well as the elongation reach 119.7 MPa, 62.3 MPa and 5.5%,
respectively.
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Gd element; rare earth magnesium alloy; microstructure; mechanical properties
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