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Effects of different solution time on microstructure and
mechanical properties of ZA72 magnesium alloy
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Abstract: The microstructure and mechanical properties of ZA72 magnesium alloy after T6 heat treatment with different
solution times were investigated using optical microscope (OM), X-ray diffractometer (XRD), mechanical apparatus and
scanning electron microscope (SEM). The results show that the ZA72 magnesium alloy mainly contains a-Mg, bulky
Mg;y(Al,Zn)s and Mg;Zn; phases which distribute on the grain boundary continuously. After T4 heat treatment, the
second phases are converted to fine particles, meanwhile the size and amount have decreased gradually with the solution
time increasing. The fine and dispersible white dots precipitates separate out at the grain boundary and grain internal, in
addition that the amount of precipitates increase with the solution time extending. The mechanical properties of alloy are
obviously improved after T6 heat treatment, the tensile strength and micro-hardness show the trend of arising first and
descending later. When the solution time is 28 h, the tensile strength reaches the peak value of 308 MPa, which increases
by 52.4% compared with that of the as-cast alloy.
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Fig.1 DSC analysis results of ZA72 magnesium alloy
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Fig.2 Microstructures of as-cast ZA72 magnesium alloy: (a)
Optical micrograph; (b) SEM micrograph
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Fig.3 XRD patterns of ZA72 magnesium alloy: (a) As-cast;
(b) T6 treatment
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Fig.4 SEM image of ZA72 magnesium alloy
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Fig.5 Microstructures of ZA72 magnesium alloy after T4 treatment: (a) 12 h; (b) 20 h; (c) 28 h; (d) 36 h
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Fig.6 Microstructures of ZA72 magnesium alloy after T6 treatment: (a) 12 h; (b) 20 h; (c) 28 h; (d) 36 h
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Fig.7 SEM image of ZA72 magnesium alloy after T6

treatment: (solutioned for 12 h)
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Table 2 EDS analysis results of points in Fig.7. (b) (Molar

fraction, %)

Point Mg Zn Al
A4 59.79 33.18 7.03
B 77.57 18.65 3.78
C 96.48 2.53 0.99
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Fig.8 SEM images of ZA72 magnesium alloy at different
solution times after T6 heat treatment: (a) 12 h; (b) 28 h
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Fig.9 Tensile properties of ZA72 magnesium alloy at

different solution times after T6 treatment
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Fig.10 Microhardness of ZA72 magnesium alloy at different

solution times after T6 treatment
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Fig.11  Morphologies of tensile fracture
surface of ZA72 magnesium alloy: (a)

As-cast; (b) 12 h; (c) 20 h; (d) 28 h; (e) 36 h
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