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Microstructure and Mechanical Properties of Mg-Zn-Y Alloys Containing

Icosahedral Quasicrystal

Yang Ling, Zhao Yuhong, Hou Hua
(School of Materials Science and Engineering, North University of China)
Abstract; MgZn;, Y, (x=0.7, 1.0, 1.5, 2.0, atomic in% ) alloys were prepared by conventional solidification tech-
nique. The effects of Y content on microstructure and mechanical properties of MgZn;, Y, alloys containing icosa-
hedral quasicrystal phase (I-phase) as a secondary solidification phase were investigated. The results show that
MgZn,, Y, alloys consist of - Mg matrix and (¢-Mg—+ I-phase) eutectic structure which is distributed around the
grain boundaries. With the increase of Y addition, the matrix grain size is decreased, and the content and the size
of eutectic structure are increased, meanwhile the morphology of which also is transformed from discontinuous
distribution to continuous distribution. During the solidification process, I-phase is formed undergoing eutectic
reaction. MggsZn,, Y5 alloy exhibits the maximum ultimate tensile strength of 179.2 MPa and the maximum e-
longation of 3.5%, respectively. The fracture mode of MgZngs, Y, alloys is characterized by quasi-cleavage frac-
ture.
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Tab.1 Nominal chemical compositions of MgZn,, Y, alloys %
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BEZ Mg Zn Y
1 95.1 4.2 0.7
2 93.0 6.0 1.0
3 89.5 9.0 1.5
4 86.0 12.0 2.0
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Fig.1 Schematic diagram of metal mold
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Fig.2 Dimension of tensile specimen
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Fig.3 SEM microstructures of MgZng, Y, alloys
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Fig.4 XRD patterns of MgZn,, Y, alloys
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Fig.5 Bright-field image and selected area electron diffraction patterns (SADP) of I phase in Mgy Zn,, Y, alloy
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Fig.8 Tensile fracture morphology of MgZn;, Y, alloys
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Effects of Ti Addition on the Properties of Nb-20Si-5Al Ultrahigh Temperature Alloy
Long Wenyuan, Chen Qin
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: Nb-20Si-5Al-2Ti (x=0,18,20,22, %) ultrahigh temperature alloys were prepared by the spark plasma
sintering (SPS) technology. The effects of Ti addition on the fracture toughness and high temperature oxidation
resistance of the alloys were analyzed. The results reveal that the phase composition of Nb-20Si-5Al ultrahigh
temperature alloys is transformed from Nbss,(Nb,Ti);Si; and Al;Nb to Nbss.(Nb,Ti);Si;,Ti and Al; Ti phases.
The fracture toughness and high temperature oxidation resistance of alloys can be obviously improved with the ad-
dition of Ti element, which are both increased firstly and then decreased with the increase of Ti content. When
the content of Tiis 20% , the fracture toughness reaches the maximum value of 7.41 MPa « m'*, which is 56.9%
higher than that of one without Ti, and the high temperature oxidation rate is the lowest, which is 0.72X 107"
g?/(ecm* « h). After adding Ti, Ti;Nb,, O . TiNb, O; . TiO, and so on can be observed in the oxidation products,
which improve the compactness of the oxide film, thus enhancing the oxidation resistance at high temperature.

Key Words: SPS, Nb-Si Based Ultrahigh Temperature Alloy, High Temperature Oxidation Resistance, Fracture
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