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Effects of Annealing Process on Microstructure and Mechanical Properties of
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Abstract: The microstructure and mechanical properties of Mg-1.2A1-0.4Ca-0.3Mn-0.3Zn magnesium alloy rolled
by multi-pass rolling under different annealing temperature and holding time were investigated by optical metal-
lography(OM), X-ray diffraction(XRD), tensile testing machine and scanning electron microscope(SEM). The
results show that after annealed treatment, the grain size and the number of twins are decreased greatly. The av-
erage grain size in the rolled alloy is increased slowly with the increase of annealing temperature, and the grain
size and distribution gradually become uniform, and the effects of holding time prolong on the grain size can be ig-
nored. The second phase is coarsened and increased with increasing in holding time, however the second phase al-
most disappear at 400 C annealed treatment. After annealing treatment for the magnesium alloy plate at 400 C
for 180 min, the tensile strength of the plate is decreased slightly to 237.2 MPa and the elongation is increased
significantly to 19.86% , which is 314% higher than the rolled state.
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Fig.3 Microstructure of Mg-1.2A1-0.4Ca-0.3Mn-0.3Zn magnesium alloy sheet after different annealing processes
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Fig.4 The average grain size variation of Mg-1.2A1-0.4Ca-0.3Mn-0.3Zn magnesium alloy sheet after different annealing processes
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Fig.6 SEM images of Mg-1.2A1-0.4Ca-0.3Mn-0.3Zn

magnesium alloy sheet after different annealing processes
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Fig.8 The stress-true strain curves of Mg-1.2A1-0.4Ca-0.3Mn-0.3Zn magnesium alloy sheet after different annealing processes
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