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Alloys

CHENG Chun-long, LE Qi-chi
(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University,
Shenyang 110819, China. Corresponding author: LE Qi-chi, E-mail; qichil@ mail. neu. edu. cn)

Abstract; In this study, the effect of Al content on the onset melting temperature, ignition
temperature and pyrolysis ignition state in AZ series Mg alloys were investigated. The onset
melting and ignition temperatures of different AZ series Mg alloys were measured. The
microstructure and surface morphology of the alloys before combustion were observed by field
emission scanning electron microscopy (FESEM) , and X-ray diffraction ( XRD) was used for the
phase identification. The results show that with Al addition, the B-Mg,, Al,, phase with a low
melting temperature appears and increases, which can decrease the onset melting and ignition
temperatures of the Mg alloys. Moreover, pure Mg and AZ31 are ignited in solid state, while
AZ61 can be ignited in semi-solid state and the AZ80 can also be ignited in semi-solid state with
less solid fraction. Meanwhile, the increase of Al content can make the oxide layers generated by
heating more continuous and perfect, which delays decreasing of ignition temperature.

Key words: ignition temperature; AZ series Mg alloys; pyrolysis; onset melting temperature ;
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Table 1 Chemical compositions of the prepared Mg alloys( mass fraction) %
G & SNy SRS
4fi Mg w(Mg) =99.9 w(Mg) =99. 8
AZ31 Mg -3Al -0.6Zn -0. 3Mn Mg -2.70A1 -0. 61Zn - 0. 25Mn
AZ61 Mg -6Al -0. 6Zn - 0. 3Mn Mg —-5.54A1 - 0. 57Zn - 0. 30Mn
AZ80 Mg -8Al -0. 6Zn -0. 3Mn Mg -8.23A1 -0.56Zn - 0. 33Mn
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Fig. 1 Schematic of experimental device for onset
melting temperature and ignition temperature
test
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Fig. 2 SEM patters of as-cast Mg alloys
(a)—AZ31; (b)—AZ61; (c)—AZ80.
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Fig. 3 XRD patterns of as-cast Mg alloys
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Fig. 4 Schematic of a pyrolysis model for Mg alloys
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Fig. 5 Binary phase diagram of Mg-Al
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Fig. 6 Effect of Al content on onset melting and ignition
temperatures of Mg alloys
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Fig. 7 Surface morphology of Mg alloys before combustion
(a)—4li Mg; (b)—AZ31; (c)—AZ61; (d)—AZS0.
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