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Effect of heat treatment on corrosion behavior of
hydrostatic extruded AZ80 magnesium alloy tube

WU Zhi-lin, WU Duo-xiang, YUAN Ren-shu, ZHAO Lei, ZHAO Yan-bao

(College of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The effect of heat treatment (annealing at 350 °C for 1, 2 and 4 h, respectively) on the corrosion behavior of
hydrostatic extruded AZ80 magnesium alloy tube was investigated by immersion tests, weightlessness corrosion,
potentiodynamic polarization curves and electrochemical impedance spectroscopy (EIS) in the 0.1 mol/L Na,SO4 solution
at pH of 6.1. The results indicate that the re-crystallization occurs in the hydrostatic extruded AZ80 magnesium alloy
during annealing, which can effectively improve the corrosion performance of magnesium alloy for changing
microstructure and composition distribution. However, the duration of heat treatment would affect the corrosion
resistance of alloy, comparing to other samples heat treated for different times, the annealing one after 1h heat treatment
time at 350 ‘C shows good comprehensive performance at the corrosion potential of —1.4501 V, corrosion current
density of 0.02323 mA/cm’.
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Table 1 Chemical composition of AZ80 magnesium alloy
(mass fraction, %)
Al Zn Mn Si Fe Ni Mg
8.90 0.53 0.20 <<0.01 <<0.005 <<0.01 Bal.
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Fig. 1 Schematic illustration of hydrostatic extrusion: 1—Die
holder; 2—Outer die; 3—Die core; 4—Container; 5—Blank;

6 — Hydrostatic medium; 7— Ram; 8 — Pressure medium

exchanged plate
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Fig. 2 Metallographs of AZ80 magnesium alloy at hydrostatic extruded state and after different heat treatments: (a) Hydrostatic

extruded state; (b) 350 C, 1 h; (¢) 350 ‘C, 2 h; (d) 350 'C,4 h
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Fig. 3 SEM images of AZ80 magnesium alloy at hydrostatic extruded state and after different heat treatments: (a) Hydrostatic

extruded state; (b) 350 °C, 1 h; (¢) 350 °C, 2 h; (d) 350 C, 4 h
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Fig. 4 XRD patterns of AZ80 magnesium alloy at hydrostatic

extruded state and after different heat treatments
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Fig. 5 Corrosion rate of AZ80 magnesium alloy at hydrostatic

extruded state and after different heat treatments
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Fig. 6 Polarization curves of AZ80 magnesium alloy at

hydrostatic extruded state and after different heat treatments
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Table 2 Data of electrochemical measurement of AZS80
magnesium alloy at hydrostatic extruded state and after

different heat treatments

Specimen state Peon! V Jeon/(MA-cm 2)
As-extruded —1.4563 0.04808
350°C,1h —1.4501 0.02323
350 °C,2h —1.4570 0.03169
350 °C,4h —1.4598 0.05035
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Fig. 7 Nyquist(a) and Bode plots((b), (c)) of AZ80

magnesium alloy at hydrostatic extruded state and after

different heat treatments
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Fig. 8 Electrochemical equivalent circuit of EIS plots of
AZS80 magnesium alloy at hydrostatic extruded state and after

different heat treatments
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3) *%{TQT%L‘E}: AZ80 %%%%{i(%o T, 1 h)i&k alloys[M]. Beijing: Chemical Industry Press, 2006.
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