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Fig.1  Microstructure of as-received AZ31B magnesium alloy 
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Fig.2  Schematic diagram of rolling routes 
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Fig.3  Macroscopic morphology of cracks in AZ31B roiled under at different conditions 
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Table 1  Crack depth and its average number per 100 mm of  

alloy by different rolling routes in Fig.3  

Maximum size of crack/µm  Number of cracks per 100 mm

 

250 � 300 � 350 � 400 � 250 � 300 � 350 � 400 � 

R I 2609 1930 251 100  8.5 3.4 1.9 1.1 

RII 1331 806 173 61  3.0 2.6 1.0 0.3 

RIII 1895 883 206 125  5.3 2.7 1.3 0.6 

RIV 1683 912 692 223  4.5 3.0 1.2 0.6 
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Fig.4  Fractography of edge cracks from various rolling routes at 350 á: (a) RI, (b) RII, (c) RIII, and (d) RIV 
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Ù 5  350 á`-de\c AZ31Q×S¼�´é¥têÙ 

Fig.5  Recrystallization distribution of AZ31magnesium alloys under various rolling routes at 350 á:  

(a) RI, (b) RII, (c) RIII, and (d) RIV 
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Ù 6  350 á`-de\c AZ31Q×Së¢ìtêä(0002)íÙ 

Fig.6  Misorientation distribution and (0002) pole figure of AZ31 magnesium plates under various rolling routes at 350 á: (a) RI, (b) RII, 

(c) RIII, and (d) RIV 
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Fig.7  Inversepole figure of tips around edge cracks from various rolling routes at 350 

o

C: (a) RI, (b) RII, (c) RIII, and (d) RIV 
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Abstract: The AZ31B magnesium alloy sheet was subjected to a hot rolling test in a temperature range from 250 °C to 400�°C at a rate of 

0.5 m/s, and four different cross rolling paths were selected to reduce the edge cracks during the deformation. The macroscopic 

morphology, microstructure and texture of the magnesium alloy plate obtained by different rolling processes were analyzed by scanning 

electron microscopy (SEM) and electron backscattered diffraction (EBSD). The results show that the edge crack of the magnesium plate 

decreases with the increase of temperature, and there are almost no cracks in the magnesium alloy plate obtained by the RII rolling path at 

400 °C. The angles between edge crack and rolling direction are approximately 45º, and the edge of the magnesium plate forms an “O” 

with the widest part of 129 µm under rolling path II, which means that it will be difficult to further expand to both sides. After the 

multi-cross rolling, the grains are obviously refined, and most of the grains have a completely dynamic recrystallization. The number of 

low-angle grain boundaries decreases with the change of rolling paths, and the peak intensity of the base texture is reduced from 23.68 to 

7.62. Finer grains can produce a larger grain boundary, weaken the base texture, remarkably inhibit the expansion of the crack, and control 

the formation of edge crack. 

Key words: AZ31 Mg alloy; cross rolling; texture weakening; edge crack 

 

Corresponding author: Ma Lifeng, Ph. D., Professor, School of Mechanical Engineering, Taiyuan University of Science and Technology, 

Taiyuan 030024, P. R. China, E-mail: malifengtyust@163.com 


