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Fig. 1 Tensile specimen size
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Table 2 Mechanical properties of Mg-Zn-Al-Mn alloy aged
directly at different time

S| R EIMPa PLRSREMPa (%%

A 119 224 8.4
190 C x 2 h 136 228 7.6
190 °C x4 h 143 229 7.2
190 °C x5h 149 236 7.3
190 C x 6 h 144 222 6.0
190 °C x 8 h 145 230 6.1
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Table 3 Mechanical properties of Mg-Zn-Al-Mn alloy aged
directly at different temperatures

i H R EIMPa PR E/MPa ORI %

B 119 224 8.4
170 C x5h 144 228 6.0
190 C x5h 149 236 7.3
210 °C x5h 139 224 6.7
230 C x5h 142 216 5
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Table 4 Mechanical properties of Mg-Zn-Al-Mn alloy
treated at 315 °C with different solid solution time T6
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Fig. 2 Fracture morphology of Mg-Zn-Al-Mn alloys with different aging time at 190 °C
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Table 5 Mechanical properties of Mg-Zn-Al-Mn alloy
treated with T6 at 335 °C and different solution time

FEM BRI JERSRE/MPa PLREREE/MPa HR% FEAL I IRGRE/MPa BIAESREE/MPa A%
A 119 224 8.4 s 119 224 8.4
315 °C x 15 min 142 221 5.5 335 °C x 15 min 140 244 7.0
315 °C x 30 min 142 229 7.4 335 °C x 30 min 140 227 6.9
315Cx2h 148 224 8.1 335Cx2h 155 243 6.4
315°Cx4h 150 225 6.7 335°Cx4h 167 263 5.1
315Cx8h 148 230 6.8 335 Cx8h 162 261 6.8
315 C x12h 147 229 6.5 335 °C x12h 167 268 5.6
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Fig. 3 Fracture morphology of T6 treatment of Mg-Zn-Al-Mn alloy at 335 °C with different solid solution time
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Fig. 4 Organizational morphology of Mg-Zn-Al-Mn alloys with different solid solution treatments
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Table 6 Element content analysis of Mg-Zn-Al-Mn alloy
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Table 7 Electrochemical parameters of polarization curves

at% of Mg-Zn-Al-Mn alloy under different heat treatments
BERE Mg Zn Al Mn Kb Eeod V Lo (A-cm?)
s 96.89 2.36 0.65 0.10 S -1.603 4560 x 10™
315°C x4h 93.60 5.65 0.60 0.13 EE -1.579 4,008 x 10™
335 C x4h 86.62 11.71 1.50 0.17 T64 -1.604 2.924 x 10"
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Fig. 5 Surface macroscopic morphology of Mg-Zn-Al-Mn alloys subjected to immersion corrosion under different heat treatments
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Fig. 6 Polarization curves of Mg-Zn-Al-Mn alloy after different heat
treatments
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Fig. 7 Nyquist plots of Mg-Zn-Al-Mn alloy after different heat
treatments
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Effect of Heat Treatment on Microstructure and Properties of Die Casting
Mg-Zn-Al-Mn Alloy

SUN Jin-zhao', XIA Peng’, LI Run-xia’, ZHANG Liu-yan"
(1. School of Materials and Energy, Guangdong University of Technology, Guangzhou 510000, Guangdong, China; 2. School of Materials
Science and Engineering, Dongguan University of Technology, Dongguan 523000, Guangdong, China)

Abstract:

Mg-Zn-Al-Mn alloy was prepared by die casting, and the effect of different heat treatment on mechanical
properties and microstructure of Mg-Zn-Al-Mn alloy was studied. The results show that the tensile strength,
yield strength and elongation of the die-cast alloy are 236 MPa, 149 MPa and 7.3%, respectively. After
solid solution treatment, the supersaturated solid solubility increases, and most of the second phase particles
dissolve into the magnesium matrix during the solid solution process. The mechanical properties of 335 °C x
4 h+190 °C x5 h alloy were the best, the tensile strength, yield strength and elongation were 243 MPa,
167 MPa and 5.1% , respectively. The immersion test shows that the alloy treated with T6 has the best
immersion corrosion resistance. The electrochemical test results show that the alloy treated with T6 has the
minimum corrosion current density and the maximum high frequency impedance arc radius, the resultswhich
shown that it has the best corrosion resistance.

Key words:
die casting Mg-Zn-Al-Mn alloy; heat treatment; mechanical properties; microstructure; corrosion
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