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 1  AZ31!"#�  

Table 1  Chemical components of AZ31 alloy (ω/% ) 

Al Zn Mn Si Cu Fe Mg 

3.02 1.10 0.63 0.10 0.002 0.005 Bal. 
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 2  AZ31$"%& 

Table 2  Mechanical properties of AZ31 alloy  

Yield strength, 

R

0.2

/MPa 

Tensile strength, 

R

m

/MPa 

Elongation, 

δ/% 

63.5 124.8 3.8 
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Fig.1  Microstructure of AZ31 alloy before power spinning 
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Fig.2  Microstructure characteristic of AZ31 magnesium alloy spun tube with multi-spinning passes: (a) 1

st

, (b) 2

nd

, (c) 3

rd

, (d) 4

th

, (e) 5
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, 

and (f) 6
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Fig.3  Microscopic model of the magnesium alloy based on the 

dynamic recrystallization of twin 
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Fig.4  Results of nanoindentation testing of AZ31 magnesium alloy spun tube after different power spinning passes:            

(a) load-displacement, (b) modulus-spinning pass, and (c) hardness-spinning pass 
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Fig.5  Stress-strain curves of the AZ31 magnesium alloy spun 

tube tensile sample before and after power spinning 
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Fig.6  SEM images of the AZ31 magnesium alloy spun tube 

tensile fracture before (a) and after (b) the 6

th

 power 

spinning  
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Microstructure and Micro/nano Mechanical Properties of Magnesium Alloy Tube  

by Power Spinning 
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Abstract: Taking AZ31 magnesium alloy as an example, a 6-pass power spinning process for magnesium alloy spun tubes was studied, 

and the microstructure evolution and the micro/nano mechanical properties of the tube billet were analyzed. The magnesium alloy tube 

with a wall thickness of 1 mm, which is well formed and has no bulging defects, was obtained by 6-pass power spinning forming from a 

billet with a wall thickness of 10 mm. The microstructure of the tube sample after each spinning pass was analyzed by optical microscope. 

The results show that the microstructure changes from a coarse and uneven initial structure to a fine and uniform structure dominated by 

twins. The nanoindention properties were tested by G200 Micro-nano mechanics test system. The results indicate that the hardness of the 

magnesium alloy tube billet increases with the spinning pass increasing, which of the original and the spun tube after 6 passes are 0.377 GPa 

and 1.053 GPa, respectively. The elastic modulus of the tube samples remains unchanged before and after power spinning. According to 

the tension test and SEM analysis, the tube samples exhibit plastic fracture characteristics before and after power spinning. However, the 

dimples of the original magnesium alloy fracture are large and deep, while they become small and shallow after the power spinning. 

Key words: power spinning; magnesium alloy; microstructure; nano indentation  
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