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Influence of isothermal forging temperature on microstructure and properties of
Mg-8Al-1Zn-0. 5Ca magnesium alloy for mechanical shells
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Abstract: In order to investigate the influence of isothermal forging temperature on the microstructure and properties of Mg-8Al-1Zn-
0. 5Ca magnesium alloy for mechanical shells, five kinds of isothermal forging temperatures were selected for forging tests on the alloy sam-
ples, and the microstructure analysis, and the test and analysis of corrosion resistance and wear resistance properties were conducted. The
results show that as the isothermal forging temperature increases from 340 °C to 420 °C , the average grain size of Mg-8Al-1Zn-0. 5Ca mag-
nesium alloy first decreases and then increases, the corrosion potential shifts positively first and then negatively, the wear volume first de-
creases and then increases, and both the corrosion resistance and wear resistance properties first improve and then deteriorate. Compared
with the isothermal forging temperature of 340 °C , the average grain size of Mg-8Al-1Zn-0. 5Ca magnesium alloy decreases by 76. 1%, the
corrosion potential shifts positively by 141 mV, and the wear volume decreases by 66. 2% at the isothermal forging temperature of 400 °C. The
research results show that the optimal isothermal forging temperature for Mg-8Al-1Zn-0. 5Ca magnesium alloy is 400 °C.
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Table 1 Chemical compositions of Mg-8Al-1Zn-0. 5Ca

magnesium alloy ( %, mass fraction)

Al Zn Ca Si Fe Hihzmiot® Mg
7.983  0.957 0.514 0.009 0.011 0.131 PN
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Fig. 1 Physical picture of Mg-8Al-1Zn-0. 5Ca magnesium alloy

mechanical shell formed by isothermal forging
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Table 2 Isothermal forging process parameters of Mg-8Al-1Zn-0. SCa magnesium alloy
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Fig.2  Schematic diagram of mold assembly and temperature

control for isothermal forging test
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Fig. 3 Microstructures of Mg-8Al-1Zn-0. 5Ca magnesium alloy samples under different isothermal forging temperatures
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Fig. 4  Average grain sizes of Mg-8Al-1Zn-0. 5Ca magnesium

alloy under different isothermal forging temperatures
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Fig. 5 Corrosion resistant properties of Mg-8Al-1Zn-0. 5Ca

magnesium alloy under different isothermal forging temperatures
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Fig. 6 Wear resistant properties of Mg-8Al-1Zn-0. 5Ca magnesium

alloy under different isothermal forging temperatures
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