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Distribution of Rare Earth Elements in As-Cast EV31A Alloy and

Their Effect on Microstructure and Mechanical Properties
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China; 2. Aero-China Harbin Dongan Engine Co. , Ltd. , Harbin 150066, China; 3. College of Materials Science and
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Abstract: The microstructure and mechanical properties of as-cast EV31A alloys are investigated by using
optical microscope (OM) , X-ray diffractometer (XRD) , scanning electron microscope (SEM) , energy
dispersive spectrometer (EDS) , transmission electron microscope (TEM) , and electronic universal testing
machine. Experimental results show that the microstructure of as—cast EV31A alloys is the «-Mg matrix and
Mg, (Nd,,Gd,,); eutectic phase. Due to the low content of rare earth elements, the eutectic reaction occurs in
the late stage of a-Mg crystallization, manifested as the Mg,,(Nd,,Gd,,); phase containing rare earth elements
mainly distributed at the grain boundaries of «-Mg, except for a small amount of solid solution in the «a-Mg
matrix. The Mg, (Nd,,Gd,,); phase has a bec structure with a lattice constant of 0.285 nm. The grain size of
a Mg in the alloy is 56.8 pm. The ultimate tensile strength, yield strength and elongation are 207 MPa, 124

MPa and 7.0%, respectively. The excellent mechanical properties of alloys are mainly attributed to the fine
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grain strengthening brought by Zr, solid solution strengthening of solute atoms such as Gd, Nd, Zr, etc, and

the synergistic effect of multiple strengthening methods such as second phase strengthening brought by eutectic

Mg, (Ndy,, Gdoy)s phase.
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Table 1 Actual chemical composition of as-cast EV31A

alloy %
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Fig.2 Microstructure of EV31A alloy
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Fig.3 Ploarized image of EV31A alloy structure
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Fig.4 XRD pattern of as-cast EV31A alloy
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(c) Matrix element distribution (d) Distribution of elements in the
second phase at grain boundaries
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Fig.5 SEM structure and EDS analysis results of as—cast
EV31A alloy
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Fig.6 Surface scanning analysis results of as-cast EV31A
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Fig.7 TEM image and SEAD patterns of as-cast EV31A
alloy
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Table 2 Mechanical properties of EV31A alloy

W5 BUPIREE/MPa  JRIREE/MPa  FEMIER/ Y
1 208 128 7.0
2 207 120 7.0
3 206 124 7.0
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