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Fig.1  A typical shear stress-time curve of Ti-6Al-4V alloy 

(specimen TA-83). The dotted line shows the 

temperature rise as a function of time, as measured 

by the detector element 7. The gage length of the 

specimen is 2.5 mm (Fig.1)

[5]
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Fig.2  A typical shear stress-shear strain curve of Ti-6Al-4V 

alloy (specimen TA-83). In Fig.1, a few important data 

points are marked 
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Table 1  Some results for different critical plastic shear 

strains determined by different methods 

Relatively parameter γ
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 e
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p

c
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p
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c1
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[5]
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Fig.3  ASB subjected to shear stress 
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Fig.4  High-speed photographs of the grid pattern taken during 

the formation of ASBs in Ti-6Al-4V (specimens TA-43 

+ TA-50)
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Fig.5  The calculated relation between the total thickness of the 

ASB and the maximum local plastic shear strain in the 

ASB and the upper bound and the lower bound of experi- 

mental results obtained by Liao and Duffy (1998)

[5]

 

9:��;PQ2 w�.�+X� 1 mmY�

3 ����������γ

p

(0)�������

���¥óX75%Y�� w�.� 0.4 mm-�

γ

p

(0)���������tóX350%Y�ø#

®���n 4 ZûÂ´�9:��;PQ2�  

���¢ 0.05~1 mm%õ�z��� ���3�� 

��������

�R9:��;PQ2xÐ�9:��;*

+="�������eÂ�ªV¥�������

	�.�¬oL������-�����9:�

�;*+="������*�� 

�9:��;PQ2� 1 mm -����¬o

L������ª��æ����9:��;*

+="��������.��Ê�� 

�9:��;PQ2¢ 0.335~1 mm %õ-�9

:��;*+="��������.k) Liao

� Duffy ����¥óX75%YFtóX350%Y%

õ�ø#®���vì¶·¸¹nº���p�9

:��;PQ2���¢ 0.5~1 mm%õ� 

 

����    References  

[1] Hu Wenying(ABC), Deng Ju(D E). Rare Metal Materials 

and Engineering(FG	HIJ1KL)[J], 1993, 22(3): 38 

[2] Chen Jun(M N), Zhao Yongqing(OPQ), Yang Haiying(R

ST ). Material & Heat Treatment(IJ�UV )[J], 2006, 

35(22): 17 

[3] Yang Yang(R W), Cheng Xinlin(LXY), Li Zhenghua(Z[

\) et al. Rare Metal Materials and Engineering(FG	HI

J1KL)[J], 2003, 32(4): 261 

[4] Li Shuhua(Z]\), Wang Fuchi(�^_), Tan Chengwen(`

(B) et al. Rare Metal Materials and Engineering(FG	H

IJ1KL)[J], 2007, 36(9): 1527 

[5] Liao S C, Duffy J. J Mech Phys Solids[J], 1998, 46(11): 2201 

[6] Timothy S P. Acta Metall[J], 1987, 35: 301 

[7] Wang X B. Trans Nonferrous Met Soc China[J], 2006, 16(2): 

333 

[8] Wang X B. Trans Nonferrous Met Soc China[J], 2006, 16(6): 

1362 

[9] Wang Xuebin (���). Rare Metal Materials and Engin- 

eering(FG	HIJ1KL)[J], 2006, 35(12): 1854 

[10] Wang X B. Trans Nonferrous Met Soc China[J], 2007, 17(4): 

698 

[11] Wang X B. Journal of Iron and Steel Research, International 

[J], 2007, 14(5): 56 

1 mm 

1 mm 

0    0.2   0.4   0.6   0.8    1 

Total Thickness of ASB, w/mm 

25

20

15

10

5

0

M
a
x

i
m

u
m

 
L

o
c
a
l
 
P

l
a
s
t
i
c
 

S
h

e
a
r
 
S

t
r
a
i
n

 
i
n

 
A

S
B

 

Critical shear strain=0.26 

Critical shear strain=0.28 

Critical shear strain=0.2905 

350%, the upper bound

[5]

 

75%, the lower bound

[5]

 



�1052�                                         FG	HIJ1KL                                            � 38a 

[12] Wang X B. Materials Science Forum[J], 2006, 519~521: 789 

[13] Wang Xuebin (���). Rare Metal Materials and Engin- 

eering(FG	HIJ1KL)[J], 2009, 38(2): 214 

[14] Wang X B. Magzine of Concrete Research[J], 2007, 59(5): 

341 

[15] Wang X B. Key Engineering Materials[J], 2006, 312: 299 

 

 

New Method for Calculating Local Shear Strain in Adiabatic 

Shear Band of Titanium Alloy 

 

Wang Xuebin 

(Liaoning Technical University, Fuxin 123000, China) 

 

Abstract: A new method for assessing the local shear strain in adiabatic shear band (ASB) of Ti-6Al-4V is proposed by using of 

gradient-dependent plasticity. The maximum local plastic shear strain (MLPSS) in the ASB depends on the critical plastic shear strain, the 

gage length of Ti-6Al-4V specimen, the total thickness of the ASB and the average plastic shear strain in the ASB. Results show that the 

MLPSS in the ASB decreases nonlinearly with the increase of the total thickness of the ASB. When the total thickness of the ASB 

approaches 1mm, although the methods for determining the critical plastic shear strain are different, the calculated values for MLPSSs in 

the ASB almost remain unchanged. When the total thickness of the ASB is in the range of 0.335~1 mm, the calculated values for MLPSSs 

in the ASB are found to be in the range of the lower bound (75%) to the upper bound (350%) of the experimental results obtained by Liao 

and Duffy (1998). 

Key words: Ti-6Al-4V; adiabatic shear band; gradient-dependent plasticity; local plastic shear strain; gage length 
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