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Fig.1  Initial microstructure of 2060-T8 Al-Li alloy�
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Fig.2  Specification of the tensile test specimen 
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Fig.3  True stress-strain curves of 2060-T8 Al-Li alloy at different deformation temperatures and strain rates: (a) 573 K, (b) 598 K,  

and (c) 623 K 
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Fig.4  Tensile fracture morphologies of 2060-T8 Al-Li alloy at different deformation temperatures and strain rate of 0.1 s
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: (a) 573 K,   

(b) 598 K, and (c) 648 K 
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Fig.5  Relationship of ln - lnε σ
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Fig.8 Variations of α (a), n (b), Q (c) and lnA (d) with true strain�
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Fig.9  Comparison of predicted data by the first modified constitutive model and experimental data: (a) 573 K, (b) 598 K, and (c) 623 K 
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Fig.10  Comparison of predicted data by the second modified constitutive model and experimental data: (a) 573 K, (b) 598 K, and (c) 623 K 
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Fig.11  Correlation between predicted data by the first modified 

constitutive model and experimental data�
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Fig.12  Degree of correlation between predicted data by the second 

modified constitutive model and experimental data 

 

1

2 2

1 1

( ) ( )

( ) ( )

N

i i

i

N N

i i

i i

E E P P

R

E E P P

=

= =

− −

=

− −

∑

∑ ∑

����������(20) 

1

1

MRE 100%

N

i i

i

i

E P

N E

=

−

= ×

∑

��������������(21) 

�	
E

i

�R�!S����
P

i

�������

���
N �(yz�(y=


�

���(y�sk

�


�

���(y�sk�)Q 11H{5 1/��

������������r&F( R$skr>t

� MRE OP� 0.9902 $ 17.57%
Q 12 H{5 2 /

��������������r&F( R$sk

r>t� MRE OP� 0.9999 $ 0.10%
c|{5 2

/�����\5 1/}~l%�]���[�) 

�� �����

1�2060-T8��E�4������	
_`�

�����]$!�"#�bZ
:R�!SbZ


��R�������) 

2�2060-T8��E�4������	
:��

�������
��������S_`����

��]}a]) 

3���� 2 /01!���$������

�)5 1 /�����:��������r&F

( R$skr>t� MREOP� 0.9902$ 17.57%)

5 2 /�����:��������r&F( R

$skr>t� MREOP� 0.9999$ 0.10%)>T


5 2/�����l%�]���[�) 

 

 

����    References  

[1] Zhang Xingzhen(#$%), Li Xiaoqiang(&'(), Li Dongsheng 

(&)*) et al. Aeronautical Manufacturing Technology (+,

-./0)[J], 2015, 472(3): 46 

[2] Rioja R J, Liu J. Metallurgical and Materials Transactions 

A[J], 2012, 43(9): 3325 

[3] Xiang S, Liu D Y, Zhu R H et al. Trans Nonferrous Met Soc 

0.00 0.05 0.10 0.15 0.20

50

100

150

200

250

 

 

T
r
u
e
 
S

t
r
e
s
s
/
M

P
a

True Strain

0.1 s

-1

0.01 s

- 1

0.001 s

-1

a

0.00 0.05 0.10 0.15 0.20 0.25

40

80

120

160

 

 

True Strain

0.1 s

-1

0.01 s

-1

0.001 s

-1

b

0.0 0.1 0.2 0.3

20

40

60

80

100

120

140

 

 

True Strain

0.1 s

-1

0.01 s

-1

0.001 s

-1

c

0 50 100 150 200 250

0

50

100

150

200

250

 

 

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

 Predicted data

 Best line fit

         R=0.9902

         MRE=17.57%

Deformation temperature: 573~623 K

0 50 100 150 200 250

0

50

100

150

200

250

Deformation temperature: 573~623  K

 

 

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

 Predicted data

 Best line fit

         R=0.9999

         MRE=0 .10%



� 7�                        ������	
�������������������� !            "2119" 

China[J], 2015, 25(12): 3855 

[4] Mou Haikuo(���), Huang Xinda(���), Yuan Yichu(�

�	) et al. Scientia Sinica (Technologica)(
��: ��

�)[J], 2014, 44(1): 89 

[5] Liu Bing(� �), Peng Chaoqun(���), Wang Richu(��

�) et al. The Chinese Journal of Nonferrous Metals(
��

����)[J], 2010, 20(9): 1705 

[6] Li Jinfeng(���), Zheng Ziqiao( !"), Chen Yonglai(#

$%) et al. Aerospace Materials & Technology(&'()*

+)[J], 2012, 42(1): 13 

[7] Lequeu P. Advanced Materials and Processes[J], 2008, 166(2): 

47 

[8] Ma Gaoshan(,-.), Wan Min(/ 0), Wu Xiangdong(12

3 ). Journal of Plasticity Engineering(45*6� )[J], 

2007, 14(3): 68 

[9] Wang Haojun(�78), Shi Chunling(9:;), Jia Zhiqiang 

(<=> ) et al. Hot Working Technology(?@**+ )[J], 

2012, 41(14): 82 

[10] An Na(A B), Zhang Xinyi(CDE), Wang Qiming(�FG) 

et al. Chinese Journal of Lasers(
�HI)[J], 2014, 41(10): 

94 

[11] Zhao Weigang(JKL), Li Xin(� M), Lu Shiqiang(NO>) 

et al. Journal of Plasticity Engineering(45*6�)[J], 

2008, 15(3): 123 

[12] Zhang Xuemin(CP0), Cao Fuyang(QRS), Yue Hongyan 

(TUV) et al. Rare Metal Materials and Engineering(W�

��()X*6)[J], 2013, 42(5): 937 

[13] Cui Junhui(Y8Z), Yang He([ \), Sun Zhichao(]=�). 

Rare Metal Materials and Engineering(W���()X*

6)[J], 2012, 41(7): 1166 

[14] Jia Baohua(<^_), Song Weidong(`a3), Tang Huiping 

(bcd) et al. Rare Metal Materials and Engineering(W�

��()X*6)[J], 2014, 43(9): 2157 

[15] Liu Jianglin(�ef), Zeng Weidong(ga3), Xie Yingjie 

(hij) et al. Rare Metal Materials and Engineering(W�

��()X*6)[J], 2015, 44(11): 2742 

[16] Wu Yu(k &), Yi Nan(l m), Qiao Huijuan(nco) et al. 

Rare Metal Materials and Engineering(W���()X*

6)[J], 2013, 42(10): 2117 

 

 

Quasi-Static Tensile Test During Warm Deformation of New Al-Li Alloy and Its 

Predictive Calculation of Flow Stress  

 

Du Shunyao, Chen Minghe, Xie Lansheng, Chen Can 

(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China) 

 

Abstract: Isothermal tensile tests of 2060-T8 Al-Li alloy were conducted on a UTM5000 electronic universal tensile testing machine at 

deformation temperature of 573~648 K and strain rate of 0.001~0.1 s

-1

. The true stress-strain curves of 2060-T8 Al-Li alloy were obtained 

and a constitutive equation considering the strain compensation as well as correction term was also established. The thermal deformation 

behavior of 2060-T8 Al-Li alloy was investigated by the analysis of tensile fractures using scanning electron microscopy (SEM). The 

results show that 2060-T8 Al-Li alloy is highly sensitive to deformation temperature and strain rate. The true stress-strain curves exhibit 

the characteristics of strain hardening followed by flow softening and steady flow characteristic gradually disappears with the increase of 

deformation temperature and the decrease of strain rate. In addition, 2060-T8 Al-Li alloy is of ductile fracture under the conditions of 

warm deformation. The modified constitutive model is in good great agreement with the experimental data, which can provide a 

precondition for the finite element analysis of 2060-T8 Al-Li alloy during warm deformation.  

Key words: 2060-T8 Al-Li alloy; warm deformation; strain compensation; correction term; constitutive model 

 

Corresponding author: Chen Minghe, Ph. D., Professor, College of Mechanical and Electrical Engineering, Nanjing University of 

Aeronautics and Astronautics, Nanjing 210016, P. R. China, Tel: 0086-25-84892508, E-mail: meemhchen@nuaa.edu.cn 


