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Fig.1 A deformed ASB subjected to shear stress
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Fig.2 Temperature distribution in ASB and the definition of ASB
width
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Fig.3 Theoretical and experimental results of the upper limit of

adiabatic shear band width in Ti-6Al1-4V

14
¢ »=0.0735 mm

O w=0.0705 mm
— w=0.0675 mm

0o -—9o 009

12
I easured upper bound

| of shear hand width!"
- -—_1_____ i
| wer bound of strain rate
r‘*"‘ Upper bound of strain rate

0 10|00 2000 3000 4000 5000
&s!

Wso,/um

St

11

Kl 4 Ti-6Al-4V 4 hBI1) 45 50 )% B IR AT 4 R S

Fig.4 Theoretical and experimental results of the lower limit of
adiabatic shear band width in Ti-6Al-4V
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Fig.5 Effect of strain rate on the theoretical result of adiabatic

shear band width for Ti-6A1-4V
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Theoretical Analysis of the Adiabatic Shear Band Width and Strain Rate Effect of
Ti-6Al-4V

Wang Xuebin
(Liaoning Technical University, Fuxin 123000, China)

Abstract: The Johnson-Cook model and the gradient-dependent plasticity were used to investigate the width of adiabatic shear band (ASB)
and the strain rate effect of Ti-6Al-4V. The ASB width was defined as the width (wss) of the region surrounding the band center over

which the temperature differed from its peak value by less than 5%, similar to the viewpoint proposed by Batra and Kim. The theoretical

results show that the calculated ASB widths are closer to the lower bound (12 pm) and upper bound (55 b m) measured in experiments

when the nominal strain rate is in the range of 800 s™ and 1400 s if the total ASB widths are 0.3235 mm and 0.0705 mm, respectively. At

lower strain rates, the ASB is wider. As the strain rate increases, the ASB width rapidly decreases. However, at higher strain rates, the ASB

width approaches constant. The present theoretical result is similar to the analytical result by Dodd and Bai and very consistent with the

experimental result of tungsten alloy by Weerasooriya and Beaulieu, and is similar to the former part of the numerical result by Klepaczko

and Rezaig.
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