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Table 1  Chemical composition of Ti

2

AlNb alloy 

Element Ti Al Nb O N H 

ω/% Bal. 10.98 44.20 0.10 0.02 0.01 

at% 51.32 22.43 26.24 Negligible 
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Fig.1  SEM image of Ti-22Al-26Nb alloy before hot deformation 
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Fig.2  True stress-true strain curves of Ti-22Al-26Nb alloy at different strain rates under high temperature compression deformation: 
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Fig.3  Relationship between lnε-σ (a), lnε-lnσ (b), ln[sinh(ασ)]-1/T (c), and lnε-ln[sinh(ασ)] (d) 
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Fig.4  Relationship between Z and ln(sinh( )) ασ (a) and predicted 

value vs experimental value (b)  

100 200 300 400 500 600

-5

-4

-3

-2

-1

0

 

 950 �

 1000 �

 1050 �

l
n
ε

σ /MPa

a

4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0 6.2 6.4

-5

-4

-3

-2

-1

0

l
n
ε

 

 950 �

 1000 �

 1050 �

lnσ

b

–1.0   –0.5    0.0    0.5    1.0    1.5 

ln(sinh(ασ)) 

d 

0

–1

–2

–3

–4

–5

l
n
ε
 

950 � 

1000 � 

1050 � 

–

–

–

–

–

–

–

–

–

–

0.75 0.76 0.77 0.78 0.79 0.80 0.81 0.82

-1.0

-0.5

0.0

0.5

1.0

1.5

 

 0 .01 s

-1

 0 .1 s

-1

 1  s

-1

l
n
(
s
i
n
h
(
α
σ
)
)

1/T

�

c

–

–

0 100 200 300 400 500 600

0

100

200

300

400

500

600

P
r
e
d
i
c
t
e
d
 
F

l
o
w

 
S

t
r
e
s
s
/
M

P
a

Experimental Flow Stress/MPa

 Data

 Line of y=x

b

-1.0 -0.5 0.0 0.5 1.0 1.5

50

52

54

56

58

60

 

 Data

 Linear fit of data

l
n
Z

ln(sinh(ασ))

a

– –



�3814�                                          �������	
                                           � 47� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5  �	���������������� 

Fig.5  Variation curves of work hardening rate with strain rate (a) 

and flow stress (b) 
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Table 2  Relevant parameters of dynamic recrystallization 
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Establishment of Constitutive Equation and Research on Softening Behavior 

of Ti-22Al-26Nb Alloy During Hot Deformation 
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Abstract: The high temperature mechanical behavior and recrystallization behavior of Ti-22Al-26Nb alloy were studied. A high temperature 

constitutive model of the alloy was established. The dynamic recrystallization multi-stress peak curve was analyzed by fitting the experimental results. 

The results show that it is feasible to establish the high temperature constitutive model of Ti-22Al-26Nb alloy based on the hyperbolic sine function, 

which can describe the high nonlinearity of the thermodynamic parameters of Ti-22Al-26Nb alloy at high temperature complex relationship, and the 

maximum error is 2.6%. From the modified Avrami equation, it is predicted that the recrystallization volume fraction and the strain show a 

recrystallization kinetic growth trend, and the complex softening behavior of the alloy during high temperature deformation is revealed. 

Key words: Ti-22Al-26Nb alloy; constitutive model; discontinuous yield; recrystallization behavior 
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