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Fig.1  XRD pattern (a) and BSE image (b) of PM Ti-47Al- 

2Nb-2Cr alloy 
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Fig.2  Stress-strain curves of Ti-47Al-2Nb-2Cr alloy with various 

hot processing parameters: (a) 950 L and (b) ε
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Fig.3  θ-σ curves of PM Ti-47Al-2Nb-2Cr alloy deformed with 

various parameters: (a) 1050 L and (b) 0.05 s
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Fig.4  dθ/dσ-σ curves of PM Ti-47Al-2Nb-2Cr alloy deformed at 

strain rate of 0.05 s
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 and various deformation temperatures 
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Fig.5  Relationships between stress and hot deformation 

parameters of PM Ti-47Al-2Nb-2Cr alloy: (a) log

ε
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log[sinh(ασ
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Fig.6  Relationships between Z parameter and DRX critical 

conditions of PM Ti-47Al-2Nb-2Cr alloy: (a) lnε
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and (b) lnε
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Fig.7  θ-σ curves of PM Ti-47Al-2Nb-2Cr alloy 
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Fig.8  Microstructures of PM Ti-47Al-2Nb-2Cr alloy at 950 
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0.05 s
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/0.11: (a) BSE map and (b) IPF map 
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Modeling of the Critical Conditions on Dynamic Recrystallization for TiAl-based Alloy 

 

Wan Zhipeng, Sun Yu, Hu Lianxi, Yu Huan 

(National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: The flow stress behavior of powder metallurgy (PM) Ti-47Al-2Nb-2Cr alloy during hot deformation was investigated at 

950~1150 °C and strain rates of 0.001~0.1 s

-1

. The influence of deformation parameters on the critical conditions of the dynamic 

recrystallization behavior was studied. Based on the analysis of flow stress curves under different hot processing parameters, the critical 

strain (ε

c

) and critical stress (σ

c

) are obtained with the help of the critical condition theory proposed by Poliak and Jonas. It is also shown 

that the critical condition model is established by employing the strain rate and temperature compensation factor (Z): ε

c

=1.2×10

-3

Z

0.147

. The 

occurrence of dynamic recrystallization behavior is promoted with the increasing of deformation temperature or the decreasing of strain 

rate. Moreover, the reliability of the established model is verified by the observation of deformed microstructure. 

Key words: Ti-47Al-2Nb-2Cr alloy; dynamic recrystallization; critical strain; Z parameter 
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