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Fig.1  Model diagram of rolling process 
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Table 1  Parameters setting of digifax 

Parameter Value 

Room temperature/V 20 

Initial temperature of roller/V 150 

Initial temperature of workpiece/V 350 

Sliding friction coefficient 0.5 

Convective heat-transfer coefficient of Mg sheet/ 

W·m

-2

·V

-1

 1000 

Thermal conductivity/W·m

-1

·V

-1

 35 

Convective heat transfer coefficient of Magnesium 

plate and the air/W·m

-2

·V

-1 

102.5 

Emission coefficient 0.12 

Specific heat/J·kg

-1

·V

-1

 102.5 
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Fig.2  Positions of picked points 
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Fig.3  Raised contour under different lateral reductions: 

(a) 37.5% (sample 1#), (b) 75% (sample 2#), and 

(c) 112.5% (sample 3#) 
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Fig.4  Edge damage factor of rolled Mg plate under different 

lateral reductions and three pass reduction of flat roll 
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Fig.5  Edge damage factor of rolled Mg plate with different 

lateral reductions and flat roll reduction of 49% 
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Fig.6  Rolled plate shape with different lateral reductions: (a) sample 4#, (b) sample 1#, and (c) sample 2# 
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Fig.7  Stress distribution of flat rolling deformation zones 
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Fig.8  RD stress curves of flat rolling deformation zones with 

different lateral reductions 
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Fig.9  RD strain curves of flat rolling deformation zones with 

different lateral reductions 
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Variable Gauge Rolling Impact on the Edge Damage 

of AZ31 Magnesium Alloy Sheets 

 

Wei Jianchun, Huang Qingxue, Huang Zhiquan, Zhu Yanchun 

(Heavy Machinery Engineering Research Center of Education Ministry, Taiyuan University of Science 

and Technology, Taiyuan 030024, China) 

 

Abstract: The edge damage behavior of AZ31 magnesium alloy plate was investigated by finite element software DEFORM, which is 

based on variable gauge rolling. The rolling temperature of magnesium plate was 350 °C, the rolling speed was 20 r/min and the lateral 

pre-deformation by vertical roll were 37.5%, 75% and 112.5% of plate thickness. Then the specimens that had been pre-deformed were 

rolled by flat roll with multi cycles of small reduction or single cycle with a large deformation. The results show that the variable gauge 

rolling process can significantly reduce edge damage of rolled magnesium plate. When vertical roll reduction is 37.5%, the variable gauge 

rolling process reach the best, and the maximum edge damage factor is 0.35. Variable gauge rolling process seems to be more suitable for 

large reduction rolling. The maximum damage factor is only 0.126 when vertical reduction is 75% and flat reduction is 49%. The value of 

vertical roll reduction is related to the initial thickness of magnesium plate. 

Key words: AZ31 magnesium alloy; variable gauge rolling process; DEFORM-3D; edge damage 
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