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Mechanical properties and microstructures of
AZ31 magnesium alloy after high and low temperature treatment
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Shanghai 200240, China;
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Abstract: In view of the lunar environment temperature change situation, the influence of long time low temperature
immersion (—196 ‘C) and high-low temperature alternation processing (—196—200 ‘C) on the mechanical properties,
microstructures and fracture surfaces of AZ31 magnesium alloy at 20 ‘C was studied. The results indicate that there are
no significant changes on the mechanical properties of AZ31 magnesium alloy after liquid nitrogen immersion or
temperature alternation cycle treatment. The oy, and 0 of AZ31 magnesium alloy at room temperature are 288 MPa and
18.3%, respectively, after 10 d cryogenic processing, they will reach 292 MPa and 18.7%, respectively. oy, and ¢ after 10
times high-low temperature alternation processing are 294 MPa and 16.9%, individually. SEM observation and XRD
results show that the fracture surface and phase constitutions do not change obviously after low temperature or high-low
temperature alternation processing. And the fractures are both quasi-cleavage crack.
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Table 1 Chemical composition of AZ31 alloy (mass fraction,
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Fig.1 Shape and size of rectangle tensile samples (mm)
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Table 2  Different treatment conditions of samples

Sample No. 1 2 3 4

Condition —196 ‘C,10d 10 cycles 20 cycles Untreated
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Fig.2 One-cycle process
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Table 3 Mechanical properties results of AZ31 magnesium

alloy under different treatment conditions

Sample No. ¢p/MPa g, /MPa 0/% Hardness, HV

1 221 292 18.7 55.3
2 225 294 16.9 55.1
3 218 285 16.0 54.3
4 217 288 18.3 56.2
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Fig.3 Performance changes of AZ31 alloy after cryogenic

treatment
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Fig.4 Performance changes of AZ31 alloy after high-low

temperature alternation processing
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Fig.5 Metallographs of AZ31 magnesium alloy near fracture by different treatments: (a) =196 C, 10 d; (b) 10 cycles; (c) 20 cycles;

(d) Untreated
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Fig.6 X-ray diffraction patterns of AZ31 magnesium alloy by different treatments: (a) —196 “C, 10 d; (b) 10 cycles; (c) 20 cycles;

(d) Untreated
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Fig.7 SEM images ((a), (c)) and EDS spectra ((b), (d)) of Mn-rich phase((a), (b)) and f-Mg;;Al»((c), (d))
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Fig.8 Fracture surfaces of AZ31 magnesium alloy by different treatments: (a) =196 C, 10 d; (b) 10 cycles; (c) 20 cycles;
(d) Untreated
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