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Age-hardening behavior and precipitates of
as-cast Mg-3Zn-1.5Cu-0.6Zr Mg alloy
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(1.School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China;
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Abstract: The morphologies of the precipitates formed in an aged Mg-3Zn-1.5Cu-0.6Zr alloy were analyzed with optical
microscope, microhardness tester, X-ray diffractometry(XRD), scanning electron microscope(SEM) and transmission
electron microscope (TEM). The results show that the microstructure of the as-cast alloy is composed of the Mg matrix
and nonequilibrium eutectic (Mg+Mg,Cu,CuMgZn) formed at the grain boundaries, and a majority of the nonequilibrium
eutectics are dissolved after solution treatment. There are mainly three types of precipitates of alloy after aging at 180
for 16 h. The first one is a small amount of rod-like f,"-a(possibly Mg,Zn;), which has an average length of about 50 nm
and is perpendicular to the base plane (0001)y;, of the Mg matrix. The second type of precipitate is a lath-like or prismatic
S>'-MgZn, with high-density and length of 50—150 nm, which is also perpendicular to the base plane of the Mg matrix
and serves as the principal hardening phase of the aged alloy. The third precipitate is the short-rod like equilibrium
p-MgZn, also in a small amount, with average length of about 20 nm and its axis is parallel to the base plane of the Mg
matrix.
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LEO1530vp (SEM) Fig.1 Effect of aging time on microhardness of
(EDS) Mg-3Zn-1.5Cu-0.6Zr Mg alloy after being solution treated at
(BSE) X (XRD) 440  for 24 h and aged at 180
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Fig.2 XRD patterns of Mg-3Zn-1.5Cu-0.6Zr Mg alloy: ( 3(b)) 3) (d) 180
(a) As-cast; (b) Solution treated at 440  for 24 h; (c) Aged at 4h 180 16 h

180 for 4 h; (d) Agedat 180  for 16 h
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Fig.3 Optical micrographs of Mg-3Zn-1.5Cu-0.6Zr Mg alloy: (a) As-cast; (b) Solution treated at 440 for 24 h; (c) Aged at
180 for 4 h; (d) Aged at 180 for 16 h
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Fig.4
Mg-3Zn-1.5Cu-0.6Zr magnesium alloy: (a) BSE

BSE images and EDS analysis of

image, as-cast; (b) BSE image, solution treated at
440 for 24 h; (c) BSE image, aged at 180
for 16 h; (d) and (e) EDS results corresponding to
boundary eutectic phases 1 and 2 in Fig.(b)
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B [0170]

5 TEM

Fig.5 TEM images showing peak-aged T6 microstructures: (a) B=[21 iO]Mg; (b) B=[01 iO]Mg; (c) and (d) B=[0001]yg
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Fig.6 TEM images and SADPs of precipitates in Mg-3Zn-1.5Cu-0.6Zr Mg alloy: (a) Bright field, g=g;; (b) Dark field, g=g;;
(c) SADP of[iZi3]Mg; (d) SADP of [72 33]Mg; (e) Bright field, g=g4; (f) Dark Field, g=g,4
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