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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)™
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Fig.2 A typical shear stress-shear strain curve of Ti-6A1-4V
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 Vel Ye2 %e3
7 0.26 0.2905 0.28
7/MPa 775.89 783.28 782.54
y° 0.11485  0.11594  0.11583
7P 0.1452 0.174 6 0.164 2
7,(0) when 7,=y" 0.597 8 0.5684 05788
7,(0) by use of Eq. (9) 3.522 8 3.113 4 3.258 2
when w=0.335 mm
7,(0), by use of Eq. (9) 1.276 7 1.159 1 1.200 7

when w=1 mm

Note: y-the critical shear strain, z-the shear stress corresponding
to the critical shear strain, y °-the elastic shear strain, »P-the
critical plastic shear strain, 7,(0)-the maximum local plastic
shear strain in ASB; y-directly given by Liao and Duffy[s], Yea-
newly determined from the peak shear stress, p;-newly

determined from the temperature rise
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Fig.4 High-speed photographs of the grid pattern taken during
the formation of ASBs in Ti-6Al1-4V (specimens TA-43
K TA-50)5
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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)"!
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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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