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Effects of texture and grain size on
press formability of AZ31 magnesium alloy sheets

HU Shui-ping, WANG Zhe

(Engineering Research Institute, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Four magnesium alloy sheets which show different grain sizes from 7 pm to 18 um and significant basal
textures with different intensities were prepared by different rolling processes. The uniaxial tensile test and Erichsen test
were carried out at room temperature to investigate the influences of grain size and texture on the press formability of
magnesium alloy sheets. The results show that the grain refinement can lead to high strength, but it can not improve the

stretch formability of the sheets. The weakened basal texture can induce strain in the thickness direction to obtain

excellent stretch formability; however, it reduces the yield strength of the samples at the same time.
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Fig. 1 Schematic diagram of die of Erichsen test (mm)
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Fig. 2 Microstructures of four AZ31 magnesium alloy sheets: (a) Specimen A; (b) Specimen B; (¢) Specimen C; (d) Specimen D
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Fig. 3 {0002} pole figures of four AZ31 magnesium alloy sheets: (a) Specimen A; (b) Specimen B; (c) Specimen C; (d) Specimen D
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Fig. 4 Results of Erichsen tests for four AZ31 magnesium alloy sheets: (a) Specimen A, /E=3.34 mm; (b) Specimen B, /E=3.41 mm;

(c) Specimen C, /[E=4.51 mm; (d) Specimen D, /E=5.19 mm
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Table 1 Results of uniaxial tensile tests for four AZ31 magnesium alloy sheets

. o/MPa o, /MPa 0/% r
Specimen
45° TD RD 45° TD RD 45° TD RD 45° TD
A 265 272 265 192 188 178 22.9 25.0 22.7 1.76 2.45 1.88
B 267 268 265 158 176 171 20.4 24.5 22.0 1.70 2.28 1.89
C 262 257 261 151 155 163 20.3 22.8 19.5 1.38 1.74 1.68
D 250 245 245 121 124 126 19.0 20.5 18.0 1.03 0.93 1.24
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Table 2 Grain size, basal texture intensity, average » and

Erichsen value of four specimens

Grain size/ Basal texture

Specimen um intensity Average r  IE/mm
A 7 9.5 2.03 3.34
B 12 9.8 1.97 3.41
C 14 9.3 1.60 4.51
D 18 3.7 1.07 5.19
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Fig. 5 Microstructures of four AZ31 magnesium alloy sheets after Erichsen test: (a) Specimen A; (b) Specimen B; (c¢) Specimen C;

(d) Specimen D
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