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Abstract: The effects of T4 solution, and T6 solution and aging treatments on the corrosion performance and hydrogen
embrittlement sensitivity of magnesium alloy AZ91 have been systematically investigated. The microstructural
characterizations show that the coarse and bone-like Mg,,Al,, phases are all dissolved in the matrix after T4 treatment,
while the T6 aging induces the Mg ,Al,, phases being precipitated at the grain boundaries in form of discontinuous
lamellae, at the same time, the diffusely distributed granular structures are formed in the grains. The electrochemical
corrosion test results show that the corrosion resistance of magnesium alloy is markedly improved by heat treatments,
and among them, the corrosion resistance improvement for the T4 treatment is attributed to the elimination of large
cathode-small anode electrochemical effects and the increase of aluminum content in the matrix, while for the T6
treatment, it is attributed to the refining and uniform distribution of the Mg,,Al,, phases. The hydrogen-induced delayed
fracture test results show that the hydrogen embrittlement resistances of the samples after heat treatment are markedly
enhaned, it is mainly attributed to the complete dissolution of Mg,,Al,, phases restraining the formation of hydrogen
traps for the T4 treatment, and the precipitation strengthening effect and the decrease of impurity hydrogen trap density
for the T6 treatment.

Key words: magnesium alloy; heat treatment; corrosion; electrolytic hydrogen charging; slow strain rate tensile;
hydrogen embrittlement
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Tab.1 Chemical composition of AZ91 magnesium alloy
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Fig. 1 The corrosion morphologies of magnesium alloy surfaces under different conditions of heat treatments
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Fig. 5 Comparison of slow strain rate test data of different magnesium alloy samples
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