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Table 1 Chemical composition of AZ31B magnesium alloy (/%)

Al Mn Zn Ca Si Cu Ni Fe Mg

3.000 0.200 1.000 0.040 0.080 0.010 0.001 0.003 Bal.
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Fig.1 Schematic diagram of corrugation and sampling position of EBSD after LR
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Table 2 All experimental groups

Group 1 2 3 4 5 6 7 8 9

400 C/ 450 C/ 400 C/ 400 C/ 400 C/ 450 C/ 400 C/ 450 C/
Process

20 min 20 min 20 min+LR 20 min+LR 20 min+LFR 20 min+LFR 20 mintFFR 20 min+FFR
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Fig.2 Microstructures and grain size distributions of AZ31B magnesium alloy sheet: (a) original sheet, (b) 400 ‘C/20 min, and (c) 450 ‘C/20 min
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Fig.3 {0001} polar diagrams of AZ31B magnesium alloy sheet: (a) original, (b) 400 “C/20 min, and (c) 450 ‘C/20 min
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Fig.4 ODF diagrams of AZ31B magnesium alloy sheet: (a) original, (b) 400 “C/20 min, and (c) 450 “C/20 min
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Fig.5 {0001} polar diagrams of AZ31B magnesium alloy sheet after 400 “C/20 min+LR: (a) trough, (b) waist, and (c) peak
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Fig.7 Grain size distributions of different regions in AZ3 1B magnesium alloy after 400 ‘C/20 min+LR: (a) trough, (b) waist, and (c) peak
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Fig.8 ODF diagram of rolled AZ3 1B magnesium alloy sheet under 400 ‘C/20 min+LR: (a) trough, (b) waist, and (c) peak
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Fig.9 {0001} polar diagrams of AZ31B magnesium alloy sheet after 400 ‘C/20 min+LFR: (a) trough, (b) waist, and (c) peak
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Fig.11 Grain size distributions of AZ31B magnesium alloy in different regions after 400 ‘C/20 min+LFR: (a) trough, (b) waist, and (c) peak
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Fig.12 ODF diagrams of rolled AZ31B magnesium alloy sheet under 400 ‘C/20 min+LFR: (a) trough, (b) waist, and (c) peak
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Fig.13 {0001} polar diagrams of AZ31B magnesium alloy sheet under 400 ‘C/20 min+FFR (a) and 450 "C/20 min+FFR (b)
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Fig.14 Grain size distributions of AZ3 1B magnesium alloy sheet under 400 ‘C/20 min+FFR and 450 ‘C/20 min+FFR



EHCR ATLAREE: AZ31B G St -1 5 F-F 5L HI OB R BT 52 * 2501 »
g02:0° (ﬂ2:300 1 a

i 2

3

4

5

6

7

8

9

10

11

Max=4.88 Max=11.00
@:0; e -£30° [ b
> - | . ; Py

e e OB OB |

3

4

5

6

7

Max=6.80 Max=5.07
Kl 15 FFR JEI8EG&A40F ODF |
Fig.15 ODF diagrams of AZ31B magnesium alloy sheet under 400 “C/20 min+FFR (a) and 450 ‘C/20 min+FFR (b)
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Micro-orientation of AZ31B Magnesium Alloy Sheet Prepared by Longitudinal Wave
Rolling and Flat Roll Rolling

Liu Jianglin"**, Zheng Renhui'?, Zhao Linchao'? Li Zhipeng'?, Yang Lei'?, Liang J ianguol’z’3
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(2. Engineering Research Center of Advanced Metal Composite Forming Technology and Equipment, Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China)
(3. National Key Laboratory of Metal Forming Technology and Heavy Equipment, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Longitudinal wave rolling+flat rolling (LFR) and flat rolling+flat rolling (FFR) was employed to roll AZ31B magnesium alloy sheet
with the heat treatment of 400 °C/20 min and 450 °C/20 min, in order to investigate the influence of longitudinal wave rolling (LR) on the
microscopic orientation of magnesium alloy. The amplitude of the corrugated roll was 0.35 mm and the period was 4 mm. The grain size and
orientation at wave trough, wave waist and wave peak were analyzed by EBSD. The results show that both the basal texture strength and average
grain size decrease after heat treatment. The basal texture strength decreases significantly after heat treatment of 450 °C/20 min, while the average
grain size increases. After 400 °C/20 min+LFR, the average grain size of the plate decreases significantly, the basal texture strength at wave peaks
and troughs increases compared with that of heat treated samples, and the basal texture strength of the wave lumbar is almost unchanged.
However, due to the deflection of a large number of grains at wave peaks and troughs along the opposite direction of RD, the overall macro-texture
strength decreases significantly. After the second pass, the surface basal texture strength at the peak and trough of 400 °C/20 min+LFR is
significantly lower than the counterpart after 400 °C/20 min+LFR, while the wave waist strength is significantly enhanced, and the average grain
size is further reduced. Compared with the case of 400 °C/20 min+FFR, the texture strength of base plane is weaker than that of wave waist but
stronger than that of wave peak and trough. Therefore, the overall base texture strength of LFR and FFR plates is close to each other at 400 °C. The
substrate texture strength of the plate after 450 °C/20 min+FFR is significantly lower than that after 400 °C/20 min+FFR, the texture proportion of
{0001}<1120 > type is lower, while the average grain size increases.

Key words: AZ31B magnesium alloy; sheet; longitudinal wave-flat rolling; micro-orientation
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