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Fig. 1 Microstructures of Mg-9Al-1Znand Mg-9Al-1Zn-0.5Cualloys solidified under normal pressure
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Fig. 2 Surface scanning image of Cu element in Mg-9AlI-1Zn-0.5Cu alloy
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Fig. 3 X-ray diffraction ( XRD ) patterns of alloys
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Fig. 4 Microstructure of alloys solidified under high pressure
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Effect of Cu Addition on Microstructure and Mechanical Properties of
High Pressure Solidified Mg-9Al-17Zn Alloy

XU Chang'?, HUANG Duo?, LIN Xiao—ping"*®, GUO Shi-qi*, HE Yong-peng®

(1. School of materials science and engineering, Northeastern University, Shenyang 110819, Liaoning, China; 2. School of
resources and materials, Northeastern University at Qinhuangdao, Qinhuangdao 066004, Hebei, China; 3. Key Laboratory of
Advanced Metal Materials and Forming Technology, Qinhuangdao University, Qinhuangdao 066004, Hebei, China)

Abstract:

The microstructure and mechanical properties of Mg-9AI-1Zn-0.5Cu alloy solidified under normaland 2
GPa high pressures were studied. The results show that the as-cast microstructure of Mg-9Al-1Zn-0.5Cu
alloy by metal mold casting consists of equiaxed crystal a-Mg, eutectic phase B-Mg,;Al,, distributing
between dendrites in skeleton shape, white lamellar mesophase B-Mg,,Al,, formed by rich aluminum
between dendrites and a very small amount of Al,CuMg, phase, with an average grain size of 192 um;the
solidificationmicrostructure under 2 GPa high pressure consists of equiaxed crystal a-Mgwith complete
regularity, eutectic phase B-Mg;;Al;, and a small amount of Al,CuMg, distributing intermittently between
dendrites in granular or long island shape, its average grain size is only 23 um, and the solid solubility of
Al in the matrix is as high as 5.81%. The maximum fracture resistance and section expansion rate at room
temperature are 475 MPa and 31%, which arerespectively 53% and 38% higher than that of the Mg-9AlI-1Zn-
0.5Cu alloy solidified under normal pressure. Fine solidification microstructure, dispersive strengthening of
granular or island eutectic phase B-Mg;,Al;, and solid solution strengthening of Al in the matrix are the main
mechanisms for strength enhancement, while the main reasons for plasticity enhancement are grain refinement
and change of second phase morphology.
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