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Effect of rolling method on microstructure and properties of
AZ31 magnesium alloy thin sheet
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Abstract: The effect of rolling method on microstructure and properties of a AZ31 magnesium alloy thin sheet were in-

vestigated. The results show that the elongation can be increased apparently by cross rolling, while the ultimate tensile

strength and the yield strength are decreased. The uniformity and the spheroidicity of the microstructure are improved.

The heat stamping experiment proves the deep drawing property of AZ31 magnesium alloy thin sheet.
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Table 1 Chemical compositions of AZ31 alloy

(mass fraction, %)

Al Zn Mn Si Fe Cu Mg

3.0100 0.9500 0.2800 0.0220 0.0120< 0.0104 Bal

¥ AZ31 BEA SRR MR AR AT B K b E
(250 C, 0.5 h, Z%) . WAFERLIP S E R AE T

Hitachi S-125 34 HF B8 W 2217 I 25 .
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B 1 AZ31 BEA &K B4R
Fig. 1 Microstructures of AZ31 alloy
(a) —Homogenizing annealing; (b) —Extruded

B2 A2 AL B S SR
Fig.2 AZ31 magnesium alloy thin sheet by cross rolling
(a) =300 mm X% (0.2~ 0.4) mm; (b) —300 mm X (0.5~ 0. 8) mm
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Fig. 3 Microstructures of AZ31 thin sheet (rolling state)
Sheet thick: (a), (b) —0.60 mm; (c), (d) —0.80 mm; (e), (f) —0.24 mm
Rolling direction: (a), (c), (e) —Transverse; (b), (d), (f) —Portrait
Rolling method: (a), (b) , (c¢), (d) —Cross rolling; (e), (f) —Portrait rolling
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Table 2 Tensile properties of materials

Sample No. Test No. 0Op.o/ MPa 0,/ MPa 8 % Remark
1 175.0 259.3 17.6
Sheet thick of 0. 6 mm; 250 C, 0.5 h,
027R1, cross rolling, annealing state 2 177.6 263.9 18.4
air cooling; transverse sampling
3 175.8 262.3 16.0
1 112.7 245.2 22.3
Sheet thick of 0. 6 mm; 250 C, 0.5 h,
027R2, cross rolling, annealing state 2 109. 8 239.9 16.5
air cooling; portrait sampling
3 116.1 252.9 25.5
1 224.8 278.5 18. 4
Sheet thick of 0. 6 mm; transverse sam-
027Z1, cross rolling, hot rolling state 2 240.7 303. 1 17.6 .
plng
3 241.2 300. 4 17.3
1 186.0 268. 4 16. 6
02772, cross rolling, hot rolling state 2 186.0 268.5 19.8 Sheet thick of 0. 6 mm; portrait sampling
3 186. 4 269. 6 15: 5
1 200. 4 281.2 21.4
Sheet thick of 0.5 mm; 250 C, 0.5 h,
028R1, portrait rolling, annealing state 2 200. 4 278.2 23.7
air cooling; transverse sampling
3 199.9 279.2 19.8
1 158.8 257.9 23.5
Sheet thick of 0.5 mm; 250 C, 0.5 h,
028R2, portrait rolling, annealing state 2 152.7 249.6 23.4
air cooling; portrait sampling
3 161.3 261.0 27.6
1 306. 3 378.3 6.8
Sheet thick of 0. 5 mm; transverse sam-
028Z1, portrait rolling, hot rolling state 2 309.2 384.1 6.9 »
plng
3 312.9 386.3 8.6
1 250.0 322.3 5.9
02872, portrait rolling, hot rolling state 2 251.4 317.2 6.2 Sheet thick of 0. 5 mm; portrait sampling
3 251.3 318.8 6.0
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Fig. 4 Microstructures of AZ31 thin sheet after annealing
(8) =250 C, 30 min; (b) —250 C, 45 min
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Fig.5 Strain —stress curves of
AZ31 thin sheet by cross rolling
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Fig. 6 Tensile fracture morphologies of

thin sheet after annealing
(a) —Cross rolling; (b) —Portrait rolling
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Fig. 7 Hot draw trial of AZ31 thin sheet

by cross rolling
(a) —Material; (b) —Drawing sample
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Fig. 8 Fracture surface of pressing specimen
(a) —Gridding; (b) —River
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