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Abstract: The microstructure evolution and the kinetics analysis of static recrystallization during annealing of multiple 

forged AZ80A magnesium alloy were studied by experimental observation and theoretical calculation. The results show 

that, with the extension of annealing time, the recrystallized grains increase gradually at the annealing time of 3600 s, the 

volume function of recrystallization is about 88% after annealing heat treatment at 150 ; when the annealing 

temperature is 175  and the annealing time is 1800 s, the fully static recrystallization occurs and some grains grow up; 

at the annealing temperature of 200 , the volume fraction of recrystallized grains is about 70% at the annealing time of 

360 s, and some of the recrystallied grains grow up at annealing time of 900 s. At the temperature of 250 , the 

recrytallized grains grow up after 360 s. Based on the Avrami kinetics analysis of static recrystallization process, the full 

recrystallization times at 150, 175, 200 and 250  are 4160, 1387, 485 and 85.6 s, respectively. The recrystallization 

energy for multiple forged AZ80A magnesium alloy is 71.48 kJ/mol, and calculated results are consistent with the 

experimental ones.  
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1  AZ80A  

Fig. 1  Optical microstructures of AZ80A magnesium alloy 

before (a) and after (b) multiple forging 
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2  150 AZ80A  

Fig. 2  Optical microstructures of AZ80A magnesium alloy annealed at 150  for different times: (a) 360 s; (b) 900 s; (c) 1800 s;   

(d) 3600 s 
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3  175 AZ80A  

Fig. 3  Optical microstuctures of AZ80A magnesium alloy annealed at 175  for different times: (a) 360 s; (b) 900 s; (c) 1800 s;   

(d) 3600 s 
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Fig. 4  Optical microstructures of AZ80A magnesium alloy annealed at 200  for different times: (a) 360 s; (b) 900 s; (c) 1800 s;    

(d) 3600 s 
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Fig. 5  Optical microstructures of AZ80A magnesium alloy annealed at 250  for different times: (a) 360 s; (b) 900 s; (c) 1800 s;   

(d) 3600 s 
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Table 1  Volume fraction of recrystallized grains of AZ80A 

magnesium alloy annealed at different temperatures for different 

times 

Volume fraction/% 
Temperature/

360 s 900 s 1800 s 2700 s 3600 s

150 1.1 8.4 35.3 66.9 88.3

175 15.9 67 � � � 

200 77.1 � � � � 

250 � � � � � 

“�” means recrystallization grain size growing up, impossible 

to calculate. 
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Fig. 6  Relationship between fraction of recrystallied grains 

and annealing time at 150  
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Fig. 8  Plot of ln(�/t) against 1/T of alloy 
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ln B Q= 
8.598 8.314 1000=71.48 kJ/mol

92 kJ/mol[20]
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Table 2  Annealing times for different volume fractions of 

recrystallized grains at different temperatures 

Annealing time/s 
Temperature/  

1.1% 8.4% 35.3% 66.9% 88.3% 95%

150 360 900 1800 2700 3600 4160

175 120 300 600 900 1200 1387

200 42 105 210 315 420 485

250 7.4 18.5 37 55.5 74 85.6
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Fig. 9  Recrystallization kinetic curves of AZ80A magnesium 

alloy 
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