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Fig.1  True stress-true strain curves of GH4742 alloy under different deformation conditions: (a) 980 <, (b) 1020 <, (c) 1060 <, and (d) 1100 < 
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Table 1  Parameters in constitutive equation of GH4742 alloy 
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Fig.2  –∂(lnθ)/∂ε-ε curves of GH4742 superalloy at different 

strain rates and the temperature of 1060 � 
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Table 2  Critical strain of dynamic recrystallization during 

thermal deformation of GH4742 superalloy 

Critical strain, ε
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Strain rate/s

-1

 

980 � 1020 � 1060 � 1100 � 

0.005 0.2923 0.2639 0.2499 0.2292 

0.05 0.3012 0.2847 0.2612 0.2401 

0.5 0.3276 0.3056 0.2957 0.2787 

5 0.3471 0.3246 0.3121 0.2901 

0.0 0.1 0.2 0.3 0.4 0.5 0.6

0

20

40

60

80

100

120

  

 

 

5 s

-1

 

0.5 s

-1 

0.05 s

-1

 

0.005 s

-1

 

ε 

–
∂
(
l
n
θ
)
/
∂
ε
 



� 4�                                �  ������� GH4742�� !"#$%&                            '1321' 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  GH4742�� !"#$()	
�
*+,-	
��

��� 

Fig.3  Relationship between critical strain (ε

c

) and deformation 

temperature (T), strain rate (

lnε

�

) at dynamic recrystalliza- 

tion for GH4742 superalloy 
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� 5  GH4742���������� ��!� 

Fig.5  Power dissipation maps for GH4742 superalloy at different temperatures and strain rates: (a) ε=0.25 and (b) ε=0.3 
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Fig.6  OM microstructures of GH4742 alloy under different deformation conditions: (a) initial; (b) T=1060 �, 
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Fig.7  TEM microstructures of GH4742 alloy under different deformation conditions: (a, b) T=1060 �, 
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Dynamic Recrystallization Behavior of GH4742 Superalloy Used in Turbine Disk 

 

Zhou Ge, Li Jianlin, Men Yue, Zhang Haoyu, Che Xin, Zhu Xiaofei, Chen Lijia 

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China) 

 

Abstract: The stress-strain curves of GH4742 superalloy at deformation temperature of 980~1100 °C and strain rate of 0.005~5 s

-1

 were 

acquired through single-pass isothermal compression experiments. The flow stress, critical strain capacity and structure evolution 

dynamics of GH4742 during dynamic recrystallization were systematically described on basis of experimental data using KM model, 

Poliak-Jonas criterion, and Avrami model. Then based on the Prasad power dissipation rate model, the structural transformation volume 

fraction was introduced to determine the energy variation rules during dynamic recrystallization. The mechanism underlying the dynamic 

recrystallization of GH4742 was revealed with the help of microstructure characterization. It is found that the critical strain capacity of 

GH4742 during dynamic recrystallization decreases and the structural transformation volume fraction increases with the rise of 

deformation temperature or the decline of strain rate. The power dissipation rate of complete dynamic recrystallization is larger than 0.44, 

and the forming mechanism is dislocation-induced continuous dynamic recrystallization. 

Key words: GH4742; dynamic recrystallization; physical models; hot deformation; microstructure 
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